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TO: All Holders of the City of Albuquerque Standard Specifications for Public 

Works Construction, 2011 

 

FROM: Richard Dourte, City Engineer, Planning Department 

 

SUBJECT: UPDATE NO. 8 – REVISIONS, DELETIONS, AND ADDITIONS 

 

Attached is a listing of specification sections and/or drawings that have been modified 

and are hereby made part of the City of Albuquerque’s Standard Specifications for 

PUBLIC Works Construction – 1986 as Update No. 8.  The revised text section and 

drawings should be replaced, deleted, or inserted as indicated.  All construction plans and 

specifications shall incorporate the requirements of Update No. 8 as soon as possible with 

the following effective dates for full implementation: 

 

1. Plans submitted to DRC for preliminary review shall be in full 

compliance with Update No. 8 on or after July 1, 2011. 

 

2. Plans submitted to DRC for final review or sign-off shall be in full 

compliance with Update No. 8 on or after September 1, 2011. 

 

3. Projects with a start of construction date (Work Order or Notice to 

Proceed Date) on or after November 1, 2011, shall be in full compliance 

with Update No. 8. 

 

If there are any questions regarding the update of the water/sanitary sewer sections of 

Update Number 8 of the Standard Specifications please contact Mr. Anthony Montoya, 

Jr., P.E., Senior Engineer of the ABCWUA at 736-2713 or e-mail him at 

almontoya@abcwua.org.  All other questions concerning Update Number 8 should be 

directed to  Mr. Paul Olson, PE, Senior Engineer at the City of Albuquerque Planning 

Department at (505) 924-3421 or e-mail him at polson@cabq.gov.   











 

In addition to changes from the Albuquerque Bernalillo County Water Utility Authority, 

Update 8 includes incorporating Amendment #1 to Update 7 and the following changes to 

Standard details: 

 

Standard Details for Traffic 2533 and 2534 series for Bus Shelter “A” and “B” were removed 

and index sheet 2500 updated to reflect these removals. 

 



June 28, 2011 
 
Corrections and Changes to Update 8 January 2011 issued April 5, 2011 
 
Revisions 
 
The January 2011 Update did not include the revised standard detail drawing 2360.  The 
correct standard detail drawing has a revision date of January 2011. 
 
Standard detail drawing 2400 has been updated and has a revision date of 04/26/04.  This 
standard detail drawing was corrected after the release of Update 7.  The revised standard 
detail drawing is now included. 
 
Deletions 
 
The Albuquerque Bernalillo County Water Utility Authority has deleted the following 
standard detail drawings: 
 2369 Heavyweight Meter Box 
 2391 Landscape Irrigation System 
 2392 Examples of Landscape Irrigation Systems 



GENERAL EDITORIAL ITEMS RELATIVE TO TECHNICAL SPECIFICATIONS 

The following items have been incorporated into the technical specifications: 

a. The even-hundred 
example: 

section 100 
section 200 
section 300 
Section 400 
section SOD 
section 600 
section 700 
section 800 

section 900 
section 1000 
section 1500 
section 2000 
section 3000 

numbered sect ion ident Hies a rna jor construct ion function. For 

Materials 
Earthlvork 
streets and Related work 
Traffic Control 
structures 
Open Channels, Dikes or Dams 
Trenching and Boring for Utilities 
Water Transmission Collector, 
Distribution and Service Lines 
sanitary and Storm sewer Facilities 
Landscaping 
Miscellaneous Items 
Standard Detail Drawings 
Bibliography 

b. All subsections are numbered for ease of reference. An example of the subsection 
numbering system is: 

101 = 
101.1 

101.1.1 

101.1.1.1 

Section number 
Major subsection. Title is in capital lettering 
with no colon. 
Minor subsection. Title is in capital lettering 
with colon. 
Further Subsections to the major or minor 
subsections. 

For all practical purposes each numbered paragraph will be 
considered as a subsection 

c. Each Section begins with subsections titled "GENERAL" which briefly states the 
contents and/or purpose of the Section, and "REFERENCES" which lists the 
referenced publications in the section. "REFERENCES" subsection without any 
listing has been retained for possible future use; thereby, the numbering sequence 
in the Section will not be changed, if a reference is added. 

d. All charts, tables, or sketches are numbered the same as the subsection in which 
they are referenced or identified. Also these charts, tables, or sketches will be 
located on the page following the referencing subsection. 

e. All Sections of the technical specification portion contain the most current 
measurement and payment at the end of each section. 

f. The Standard Detail Drawings are included as part of the overall specifications. 

g. A bibliography has been added which lists the references contained in the Section 
texts. The referenced material will be identified by number, title and the 
Section in which the reference material is used. 
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 SECTION 1 
 
 DEFINITIONS AND TERMS 
 
1.1 GENERAL 
 
Whenever used in these General Conditions or in the other Contract Documents, the following terms have the meanings 
indicated which are applicable to both the singular and plural thereof: 
 
1.2 ABBREVIATIONS 
 
Wherever the following abbreviations or symbols are used, they are to be construed the same as the respective expressions 
represented: 
 

AAS ............................................................................................................ American Arbitration Association 
AASHTO ............................................ American Association of State Highway and Transportation Officials 
ABC .............................................................................................................................Aggregate Base Course 
AC..........................................................................................................................................Asphalt Concrete 
ACI ...................................................................................................................... American Concrete Institute 
ACNM ................................................................................................Associated Contractors of New Mexico 
ACP................................................................................................................................Asbestos Cement Pipe 
ACPA......................................................................................................American Concrete Pipe Association 
AD......................................................................................................................................Assessment District 
AGC.....................................................................................Associated General Contractors of America, Inc. 
AIEE .............................................................................................. American Institute of Electrical Engineers 
AISC ................................................................................................. American Institute of Steel Construction 
AMAFCA ...........................................................Albuquerque Metropolitan Arroyo Flood Control Authority 
ANSI .....................................................................................................American National Standards Institute 
APWA..................................................................................................... American Public Works Association 
AREA .............................................................................................American Railway Engineers Association 
ASCE ......................................................................................................American Society of Civil Engineers 
ASME .......................................................................................... American Society of Mechanical Engineers 
Asph......................................................................................................................................................Asphalt 
ASTM ..........................................................................................American Society for Testing and Materials 
ATSSA......................................................................................American Traffic Safety Services Association 
AWG...............................................................................................American Wire Gauge (Nonferrous Wire) 
AWPA................................................................................................American Wood Preservers Association 
AWPI .......................................................................................................American Wood Preservers Institute 
AWS ...................................................................................................................... American Welding Society 
AWWA....................................................................................................American Water Works Association 
BC........................................................................................................... Beginning of Curve or Back of Curb 
BCR ................................................................................ Beginning of Curve Return or Back of Curb Radius 
BM .................................................................................................................................................Bench Mark 
BTB........................................................................................................................... Bituminous Treated Base 
BWG...................................................................................... Birmingham Wire Gauge (Iron and Steel Wire) 
C.C. or C/C ............................................................................................................................. Center to Center 
Cem.......................................................................................................................................................Cement 
CF .....................................................................................................................................................Curb Face 
CI ........................................................................................................................................................Cast Iron 
CIP ............................................................................................................................................. Cast-Iron Pipe 
CIPP.....................................................................................................................................Cast-in-Place Pipe 
C.L. or CL...................................................................................................................................... Center Line 
CMP.............................................................................................................................. Corrugated Metal Pipe 
CMPA .................................................................................................................. Corrugated Metal Pipe Arch 
CO..................................................................................................................................................... Clean Out 
Col.........................................................................................................................................................Column 
Conc....................................................................................................................................................Concrete 
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Const ..................................................................................................................................................Construct 
cy.................................................................................................................................................Cubic Yard(s) 
DF .................................................................................................................................................. Douglas Fir 
DG....................................................................................................................................Decomposed Granite 
DIA .................................................................................................................................................... Diameter 
DIP .........................................................................................................................................Ductile Iron Pipe 
DMH ..........................................................................................................................................Drop Manhole 
D/W................................................................................................................................................... Driveway 
EA ............................................................................................................................................................. Each 
EC ................................................................................................................................................End of Curve 
EL. or Elev. ........................................................................................................................................Elevation 
EMD.............................................................................................................................Electronic Marker Disk 
Ex. or Exist...........................................................................................................................................Existing 
F & C .....................................................................................................................................Frame and Cover 
f’c ........................................................................Design Compressive Strength of Portland Cement Concrete 
fcr..........................................................................................Minimum Critical Compressive Strength (.85f’c) 
FH .................................................................................................................................................Fire Hydrant 
FJ..................................................................................................................................................Flanged Joint 
FL......................................................................................................................................................Flow Line 
FL.  EL..................................................................................................................................... Floor Elevation 
FS ...................................................................................................Federal Specifications of Finished Surface 
FHWA..........................................................Federal Highway Administration, Department of Transportation 
Galv................................................................................................................................................. Galvanized 
GL .................................................................................................................................................Ground Line 
Gr ............................................................................................................................................................ Grade 
H................................................................................................................................................ Height or High 
HC.............................................................................................................................House Connection Sewer 
hor .................................................................................................................................................... Horizontal 
id ..............................................................................................................................................Inside Diameter 
Inv ............................................................................................................................................................Invert 
IP........................................................................................................................................................ Iron Pipe 
ITE ...................................................................................................................... Institute of Traffic Engineers 
LB .......................................................................................................................................................Pound(s) 
LF......................................................................................................................................... Linear Feet (Foot) 
Lin. ..........................................................................................................................................................Linear 
LL..................................................................................................................................................Liquid Limit 
Long ..............................................................................................................................................Longitudinal 
LS.....................................................................................................................................................Lump Sum 
M....................................................................................................................................................... Thousand 
m ..............................................................................................................................................meter or middle 
max....................................................................................................................................................Maximum 
MH...................................................................................................................................................... Manhole 
MJ ..........................................................................................................................................Mechanical Joint 
min .................................................................................................................................. Minutes or Minimum 
Mon...........................................................................................................................Monolithic or Monument 
MRGCD...........................................................................................Middle Rio Grande Conservancy District 
MTD.................................................................................................................................... Multiple Tile Duct 
MUTCD ......................................................................................Manual on Uniform Traffic Control Devices 
NEC ..............................................................................................................................National Electric Code 
NEMA......................................................................................National Electrical Manufacturers Association 
NFPA ...................................................................................................... National Fire Protection Association 
NGS .........................................................................................................................National Geodetic Survey 
NMSA........................................................New Mexico Statutes Annotated--1978 Compilation as Amended 
NMSHD ........................................................................................... New Mexico State Highway Department 
NMSHTD...........................................................New Mexico State Highway and Transportation Department 
OC.....................................................................................................................................................On Center 
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od .......................................................................................................................................... Outside Diameter 
OSHA ....................................................................................Occupational Safety and Health Administration 
PC ........................................................................................................................................Point of Curvature 
PCC.......................................................................... Point of Compound Curve or Portland Cement Concrete 
PG ...................................................................................................................................... Performance Grade 
PI.........................................................................................................Point of Intersection or Plasticity Index 
PL.......................................................................................................................Property Line or Plastic Limit 
PP.................................................................................................................................................... Power Pole 
ppm ........................................................................................................................................ Parts per Million 
PRC.............................................................................................................................. Point of Reverse Curve 
Prop..................................................................................................................................Proposed or Property 
PRV........................................................................................................................... Pressure Reducing Valve 
psf ............................................................................................................................... Pounds per Square Foot 
psi.................................................................................................................................Pounds per Square Inch 
PT......................................................................................................................................... Point of Tangency 
Pvmt ...................................................................................................................................................Pavement 
PVC..................................................................................................................................... Polyvinyl Chloride 
PVCO..................................................................................................Molecular Oriented Polyvinyl Chloride 
PVCP .......................................................................................................................... Polyvinyl Chloride Pipe 
Q ...................................................................................................................................................Rate of Flow 
QAC.............................................................................................................................Quiet Asphalt Concrete 
r .............................................................................................................................................................. Radius 
RC.................................................................................................................................... Reinforced Concrete 
RCP.......................................................................................................................... Reinforced Concrete Pipe 
Rdwy.................................................................................................................................................. Roadway 
Ret. Wall ................................................................................................................................... Retaining Wall 
RGRCP ........................................................................................... Rubber Gasket-Reinforced Concrete Pipe 
R/W............................................................................................................................................. Right-of-Way 
s................................................................................................................................................................ Slope 
SAE.............................................................................................................. Society of Automotive Engineers 
San. ...................................................................................................................................................... Sanitary 
SCCP................................................................................................................... Steel Cylinder Concrete Pipe 
SD ..................................................................................................................................................Storm Drain 
Sdl .......................................................................................................................................................... Saddle 
Sect ....................................................................................................................................................... Section 
sf ..........................................................................................................................................Square Feet (Foot) 
Spec.............................................................................................................................................Specifications 
Sp. MH....................................................................................................................................Special Manhole 
San. S ........................................................................................................................................ Sanitary Sewer 
SP................................................................................................................... Superpave Aggregate Gradation 
ST............................................................................................................................................................. Street 
Sta .......................................................................................................................................................... Station 
Std ....................................................................................................................................................... Standard 
SY ............................................................................................................................................. Square Yard(s) 
T............................................................................................................................................ Tangent Distance 
TCS......................................................................................................................... Traffic Control Supervisor 
TCT.........................................................................................................................Traffic Control Technician 
TH......................................................................................................................................................Test Hole 
TMH ...........................................................................................................................................Trap Manhole 
UL.................................................................................................................. Underwriters’ Laboratories, Inc. 
USA ....................................................................................United States of America Standards Institute, Inc. 
V ..........................................................................................................................................................Velocity 
VC..............................................................................................................................................Vertical Curve 
VCP..................................................................................................................................... Vitrified Clay Pipe 
VCPI .........................................................................................................Vertical Curve Point of Intersection 
Vert ...................................................................................................................................................... Vertical 
VF ......................................................................................................................................Vertical Feet (Foot) 
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VSF ........................................................................................................................Vertical Square Feet (Foot) 
WI ............................................................................................................................................... Wrought Iron 
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1.3 AISC ABBREVIATIONS AND SYMBOLS: 
 
All abbreviations and symbols used on plans for structural 
steel construction shall conform to those given in the Steel 
Construction Manual of the American Institute of Steel 
Construction. 
 
1.4 DEFINITIONS 
 
Addenda or Addendum - Any changes, revisions or 
clarifications of the Contract Documents which have been 
duly issued by OWNER to prospective Bidders Prior to the 
time of receiving Bids. 
 
Agreement - The written Agreement between Owner and 
CONTRACTOR which establishes the terms of the Contract 
covering the Work and compensation for performance of the 
Work and incorporates all contract Documents.  The 
Agreement shall be on the form designated as page AG-1 in 
the Contract documents.  No Agreement shall be valid until 
signed by a person duly authorized to bind the 
CONTRACTOR and the Chief Administrative Officer of the 
City of Albuquerque. 
 
Application for Payment - The form which is to be used in 
requesting progress payments and which is to include the 
schedule of values required by paragraph 14.1 and an 
affidavit of CONTRACTOR that progress payments 
heretofore received on account of the Work have been 
applied by the CONTRACTOR to discharge in full all of the 
CONTRACTOR’S obligations reflected in prior 
Applications for Payment. 
 
Bid - The offer or proposal of the bidder submitted on the 
prescribed form setting forth the prices for the Work to be 
performed, also referred to as the Bid Proposal. 
 
Bidder - Any person, firm, or corporation submitting a Bid 
for the Work. 
 
Bid Proposal - The offer or proposal of the Bidder submitted 
on the prescribed form setting forth the prices for the Work 
to be performed, also referred to as the Bid. 
 
Board - The Governing Body of the OWNER or Contracting 
Agency. 
 
Bonds - Bid, performance, and payment bonds and other 
instruments of security, furnished by CONTRACTOR and 
his surety in accordance with the Contract Documents. 
 
Change Order - A written order to CONTRACTOR signed 
by OWNER authorizing an addition, deletion, or revision in 
the Work or an adjustment in the Contract Price or the 
Contract Time issued after execution of the Agreement. 

 
CONSTRUCTION COORDINATOR - The Mayor or the 
Mayor’s designee responsible for the issuance of 
Barricading Permits and the inspection of traffic control 
devices in construction work zones. 
 
Contract Document - The Agreement, Addenda, 
Advertisement for Bids, Instructions to Bidders, Bid 
Proposal, Bid Bond, Performance Bond, Labor and Material 
Payment Bond, the Certificates of Insurance, the Notice of 
Award, the Notice to Proceed, the General Conditions, 
Supplemental General Conditions, the Special Provisions, 
the Technical Specifications, the Supplemental Technical 
Specifications, the Reference Specifications, Plans and 
Drawings, and all Modifications, also referred to as the 
contract. 
 
Contract Price - The total monies payable to 
CONTRACTOR under the Contract Documents. 
 
Contract Time - The number of days stated in the Bid 
Proposal for the completion of the work, computed as 
provided in paragraph 17.2 
 
Contracting Agency - (See OWNER). 
 
Contractor - The person, firm, or corporation with whom 
OWNER has executed the Agreement. 
 
Day - A calendar day of twenty-four hours measured from 
midnight to the next midnight. 
 
Defective - Defective means an adjective which, when 
modifying the word Work, refers to Work that is 
unsatisfactory, faulty, deficient, does not conform to the 
Contract Documents, or does not meet the requirements of 
any inspection, reference standard, test, or approval to which 
contract Documents refer, and specifically includes work 
that has been damaged prior to the ENGINEER’S 
recommendation of final payment and acceptance (pursuant 
paragraph 14.9) unless responsibility for the protection of 
such Work has been assumed by the OWNER at Substantial 
Completion (pursuant to paragraph 14.5 or 14.6).  The terms 
 Defect and Defective work shall apply to the Work, 
whether such Work is identified or otherwise discovered at 
or prior to final payment and acceptance (pursuant to 
paragraph 14.9) or during any correction period described in 
paragraph 13.7 of these General Conditions. 
 
Debarment - Debarment of a Contractor means that the City 
of Albuquerque denies that Contractor the right to bid or 
offer to enter into a contract, other that a contract for 
Professional Services, with the City for a specified period of 
time. 
 

Drawings or Plans - The drawings which show the character 
and scope of the Work to be performed and which have been 

prepared or approved by the ENGINEER and are referred to 
in the Contract Documents. 
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Effective Date of Agreement - The date indicated in the 
Agreement on which it becomes effective, but if no such 
date is indicated, it shall mean the date on which the 
Agreement is signed and delivered by the last of the two 
parties to sign and deliver. 
 
ENGINEER - The person , either OWNER’S employee or 
agent or a licensed professional with whom OWNER has 
entered into an agreement, who is responsible for the 
engineering, architectural, and/or landscape architectural 
design or construction contract administration and 
inspection or both, acting directly or through duly 
authorized representatives. 
 
Field Order - A written order issued by ENGINEER which 
clarifies or interprets the Contract Documents in accordance 
with paragraph 9.4 or orders minor changes in the Work in 
accordance with paragraph 10.2. 
 
General Conditions - Conditions which apply to all projects 
and which can be modified by the Supplemental General 
Conditions and/or Special Provisions. 
 
General Provisions - A term having the same meaning as the 
term General Conditions. 
 
Letter of Acceptance - A letter from the City to the 
Contractor stating the date the work is accepted and states 
the start date of the correction period. 
 
Modification - (a) A written amendment to the Contract 
Documents signed by both parties, (b) a Change Order, (c ) 
a written clarification or interpretation issued by 
ENGINEER in accordance with paragraph 9.4, or (d) a 
written order for a minor change or alteration in the Work 
issued by ENGINEER pursuant to paragraph 10.2.  A 
Modification my only be issued after execution of the 
Agreement.   
 
NMSHTD Standard Specifications - New Mexico State 
Highway and Transportation Department Standard 
Specifications for Road and Bridge Construction, latest 
edition. 
 
Notice of Award - The written Notice by the Owner to the 
Bidder that it has submitted the apparent low successful Bid 
and that, upon compliance by the Bidder with the conditions 
precedent to be fulfilled by the Bidder within the time 
specified, the OWNER shall prepare and deliver the 
Agreement to the Bidder in the event the OWNER elects to 
proceed to execute the Agreement.  Issuance of the Notice 
of Award creates no contractual relationship between 
OWNER and Bidder. 

Notice to Proceed - A written notice given by OWNER to 
CONTRACTOR (with a copy to ENGINEER) fixing the 
date on which the Contract Time will commence to run and 
on which CONTRACTOR shall start to perform his 
obligations under the Contract Documents. 
 
OWNER - The City of Albuquerque, for whom the Work is 
to be performed. 
 
Professional Services - means the services of architects, 
archeologists, engineers, land surveyors, landscape 
architects, medical arts practitioners, scientists, 
management, and systems analysts, certified public 
accountants, registered public accountants, lawyers, 
psychologists, planners, and researchers and persons and 
businesses providing similar services. 
 
Project - The entire construction to be performed as 
provided in the Contract Documents.   
 
Reference Specifications, Test Methods, and Applicable 
Codes - All standard specifications and test methods of any 
society, association, or organization herein referred to are 
hereby made a part of these Contract Documents the same as 
if written in full.  (Any reference to a paragraph or 
subparagraph within a section shall include all general 
provisions of the section to which reference is made.)  
Reference to such standards refer to the latest published 
issues as of the first date of publication of the Advertisement 
for Bids.  Reference to local or state codes and laws shall 
mean the latest adopted and published codes as of the date 
of the Advertisement for Bids. 
 
Schedule of Values - A breakdown of the Material and 
Labor costs of all major components of a project or a bid 
item that is bid at Lump Sum unit price. 
 
Service Connections - Service Connections shall be 
construed to mean all or any portion of the pipe, conduit, 
cable, or duct which connects a utility main or distribution 
line to a building, home, residence, or property, also referred 
to as service line connection. 
 
Shop Drawings - All drawings, diagrams, illustrations, 
brochures, schedules, and other data which are prepared by  
CONTRACTOR, a sub-contractor, manufacturer, supplier, 
or distributor and which illustrate the equipment, material, 
or some portion of the Work. 
 
Special Provisions - Conditions which are written for a 
specific project and which may modify the General 
Conditions.   
 

Specifications, also Technical Specifications - Those 
portions of the Contract Documents consisting of written 
technical descriptions of materials, equipment, construction 

systems, standards, and workmanship as applied to the 
Work. 
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Standard Details - Standard drawings showing City 
construction methods, materials, and practices, prepared by 
the City of Albuquerque. 
 
Stop Work Order - A written notice given by OWNER to 
CONTRACTOR (with a copy to ENGINEER) directing the 
CONTRACTOR to stop work on the project.  The contract 
time will also stop on that date. 
 
Subcontractor - An individual, firm or corporation having a 
direct contract with the CONTRACTOR or with any other 
Subcontractor for the performance of a part of the Work at 
the Site. 
 
Substantial Completion - the date as certified by 
ENGINEER when the construction of the Project or a 
specified part thereof is sufficiently completed, in 
accordance with the Contract Documents, so that the Project 
or specified part can be utilized for the purposes for which it 
was intended; or if there be no such certification, the date 
when final payment is due in accordance with paragraph 
14.9 
 
Supplemental General Conditions - Conditions which are 
written to modify the General Conditions. 
 
Supplemental Technical Specifications - Specifications 
which are written to modify the Technical Specifications. 
 
Utility - Overhead or underground wires, pipe lines, 
conduits, ducts, or structures, operated and maintained in or 
across a public right-of-way or easement or private 
easement. 
 

A. Public Utility - Owned and operated by a municipality 
or another political subdivision of the State 

 
B. Private Utility - Owned and operated by a private 
company or corporation. 

 
Work - Any and all obligations, duties, and responsibilities 
necessary to the successful completion of the Project 
assigned to or undertaken by CONTRACTOR under the 
Contract Documents, including all labor, materials, 
equipment, and other incidentals, and the furnishing thereof. 
 



SECTION 2 
PRELIMINARY MATTERS 

2.1 EXECUTION OF AGREEMENT 

2.1.1 Schedule: CONTRACTOR shall deliver 
to OWNER no less than seven (7) multiple 
originals of the Agreement between OWNER 
and CONTRACTOR, along with those Contract 
Documents specified by OWNER, within ten 
( 10) days of CONTRACTOR'S receipt of the 
Notice of Award. In the event the OWNER 
elects to execute the Agreement, it shall 
do so within fifteen (15) days of its 
receipt of the Agreement and all required 
Contract Documents. 

2.1.2 Extension of time: In the event the 
CONTRACTOR, OWNER, or both request an 
extension of the time in requirements in 
Section 2.1.1, above, such extension of 
time sha 11 be agreed upon by OWNER and the 
Contractor in writing. No such extension 
of time shall be valid unless the extension 
includes an extension of the time in which 
the CONTRACTOR shall not be entitled to 
withdraw its Bid Proposal by no less than 
the same number of days of the extension of 
the Time requirements of section 2.1.1. In 
the event the OWNER refuses to agree to an 
extension of the time requirements of 
Section 2.1. 1 or the CONTRACTOR refuses to 
extend the time in which it shall not be 
entitled to withdraw its Bid Proposal, as 
required heretofore, the OWNER shall not be 
required to execute the Agreement and may 
cancel the contracting process, rescind the 
Notice of Award and terminate the 
procurement of the Work of the Project or 
award to the next lowest apparent 
successful Bidder. 

2.1.3 Delivery of Agreement: OWNER, 
CONTRACTOR and ENGINEER shall receive an 
executed duplicate original of the 
Agreement and Contract Documents after 
execution of the Agreement by the Chief 
Administrative Officer of the City of 
Albuquerque. 

2.2 DELIVERY OF BONDS AND CERTIFICATES OF 
INSURANCE 

CONTRACTOR shall deliver to OWNER executed 
copies of the Agreement as required in 
Section 2.1.1 and CONTRACTOR shall deliver 
at the same time to OWNER the executed 
Performance Bonds, Labor and Material 
Payment Bonds, Certificates of Insurance, 
and any other Bonds and insurance 
certificates and insurance policies that 
may be required. Fai 1 ure of the CONTRACTOR 
to deliver these documents correctly and 
fully completed and signed within the time 
required in Section 2.1.1 shall entitle 
OWNER to reject the Bid and rescind the 
Notice of Award. In such event, OWNER 
shall be entitled to cancel the procurement 
of the Project, rebid, or award to the 
apparent next lowest Bidder. 

2.3 COPIES OF DOCUMENTS 

For use in execution of the Work, OWNER 
shall furnish to CONTRACTOR not 1 es s than 
seven (7) copies of the Contract Documents, 
unless otherwise provided in the Special 
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Provisions. Additional copies will be 
furnished upon request at the cost of 
reproduction. 

2.4 CONTRACTOR'S PRE-START REPRESENTATIONS 

CONTRACTOR represents that he has 
familiarized himself with and assumes full 
responsibility for having familiarized 
himself with the nature and extent of the 
Contract Documents, Work, locality, and 
with all local conditions and federal, 
state, and local laws, ordinances, rules, 
and regulations that may in any manner 
affect performance of the Work and 
represents that he has carrel a ted his study 
and observations with the requirements of 
the Contract Documents. CONTRACTOR also 
represents that he has studied all surveys 
and investigation reports of subsurface and 
latent physical conditions referred to in 
the Specifications and made such additional 
surveys and investigations as he deems 
necessary for the performance of the Work 
at the Contract Price in accordance with 
the requirements of the Contract Documents 
and that he has correlated the results of 
all such data with the requirements of the 
Contract Documents. 

2.5 COMMENCEMENT OF CONTRACT TIME; NOTICE 
TO PROCEED 

2.5.1 The Contract Time will commence to 
run on the thirtieth (30) day after the 
Effective Date of the Agreement, or, if a 
Notice to Proceed is given, on the· day 
indicated in the Notice to Proceed. A 
Notice to Proceed may be given at any time 
within thirty (30) days after the Effective 
Date of the Agreement, provided, however, 
that the Contract Time shall commence to 
run on the ninetieth (90) day after the day 
of Bid opening or the thirtieth (30th) day 
after the effective date of the Agreement 
whichever date is earlier, unless otherwise 
agreed upon by OWNER and CONTRACTOR. Any 
extensions of time agreed upon, by OWNER 
and CONTRACTOR pursuant to Sections 2.1. 1 
through 2.1.3, above, which enlarge the 
time for execution of the Agreement beyond 
ninety (90) days after the Bid opening 
shall automatically and without further 
Agreement between the OWNER and the 
CONTRACTOR enlarge the number of days 
before the Contract time shall commence to 
run by the same number of days as the 
extension of time to execute the Agreement. 

2.5.2. Fully Executed Contract Required: 
In the event the OWNER and the CONTRACTOR 
do not fully execute the Agreement within 
the time and extensions thereof as required 
in Sections 2.1.1 through 2.1.3 and 2.5.1, 
above, the procurement of the work of the 
Project and contracting execution 
procedures shall be deemed cancelled and 
the Notice of Award shall be deemed 
rescinded. 

2. 5. 3 Damages: The CONTRACTOR sha 11 not 
be entitled to damages or increases in the 
Contract Price of any nature whatsoever, 
including but not limited to damages for 
such matters as extended home or other 
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office overhead, delay and impact claims or 
ripple effect, interruption of schedules, 
additional Contract Time, and increases in 
costs of material, labor, supplies, 
equipment, or other i terns necessary to 
perform the Work of the Project, based 
upon: (1) the extension of time to execute 
the Agreement or to commence the Contract 
Time; (2) the refusal of OWNER to agree to 
extensions of the Contract time or the time 
to extend execution of the Agreement; (3) 
the OWNER'S rescission of the Notice of 
Award. This section shall govern both in 
the event the Agreement is executed and in 
the event the Agreement is not executed. 

2.6 STARTING THE PROJECT 

CONTRACTOR shall start to perform his 
obligations under the Contract Documents on 
the date when the Contract Time commences 
to run. No Work shall be done at the site 
prior to the date on which the Contract 
Time commences to run. 

2.7. BEFORE STARTING CONSTRUCTION 

2. 7.1 Before undertaking each part of the 
Work, CONTRACTOR shall carefully study and 
compare the Contract Documents and check 
and verify pertinent figures shown thereon 
and all applicable field measurements. He 
shall at once report in writing to ENGINEER 
any conflict, error or discrepancy which he 
may discover; however, he shall not be 
liable to OWNER or ENGINEER for his failure 
to discover any conflict, error, or 
discrepancy in the Drawings or 
Speci fi cations. 

2.7.2 Within ten (10) days after delivery 
of the executed Agreement by OWNER to 
CONTRACTOR, CONTRACTOR shall submit to 
ENGINEER for approval an estimated progress 
schedule indicating the starting and 
completion dates of the various stages of 
the Work and a preliminary schedule of Shop 
Drawing submissions. 

2.7.3 Within twenty (20) days after 
delivery of the executed Agreement by OWNER 
to CONTRACTOR, but before starting the Work 
at the site, a conference will be held to 
review the above schedules, to establish 
procedures for handling Shop Drawings and 
other submissions, for processing 
Applications for Payment, and to establish 
a working understanding between the parties 
as to the Project. Present at the 
conference wi 11 be OWNER or his 
representative, ENGINEER, CONTRACTOR and 
his Superintendent. 
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SECTION 3 

CORRELATION, INTERPRETATION, AND 
INTENT OF CONTRACT DOCUMENTS 

3.1 It is the intent of the Specifications 
and Drawings to describe a complete Project 
to be constructed in accordance with the 
Contract Documents. The Contract Documents 
comprise the entire Agreement between OWNER 
and CONTRACTOR. They may be altered only 
by a Modification. 

3.2 The Contract Documents are 
complementary; what is called for by one is 
as binding as if called for by all. If 
CONTRACTOR finds a conflict, error, or 
discrepancy in the Contract Documents, he 
shall call it to ENGINEER'S attention in 
writing at once and before proceeding with 
the Work affected thereby; however, he 
shall not be liable to OWNER or ENGINEER 
for his failure to discover any conflict, 
error, or discrepancy in the Specifications 
or Drawings. In resolving such conflicts, 
errors, and discrepancies, the documents 
shall be given precedence in the following 
order: Agreement, Modifications, Addenda, 
Special Provisions, Bid Proposal, 
Advertisement for Bids, Instructions to 
Bidders, Supplemental General Conditions, 
General Conditions, Supplemental Technical 
Specifications, Specifications, Drawings 
and Standard Drawings. Dimensions given on 
plans or which can be calculated will 
govern over scaled dimensions. 
Construction detail drawings shall govern 
over scaled dimensions and over other 
drawings. Any Work that may reasonab 1 y be 
inferred from the Specifications or 
Drawings as being required to produce the 
intended result shall be supplied whether 
or not it is specifically called for. 
Work, materials, or equipment described in 
words which so applied have a wellknown 
technical or trade meaning shall be deemed 
to refer to such recognized standards. 
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SECTION 3 

CORRELATION, INTERPRETATION, AND 
INTENT o f CONTRACT DOCUMENTS

3.1 It is the intent of the Specifications 
and Drawings to describe a complete Project
to be constructed in accordance with the 
Contract Documents. The Contract Documents 
comprise the entire Agreement between OWNER
and CONTRACTOR They may be altered only 
by a Modification. 

3.2 The Contract Documents are 
complementary; what is called for by one is 
as binding as if called for by all. If 
CONTRACTOR finds a conflict, error, or 
discrepancy in the Contract Documents, he 
shall call it to ENGINEER'S attention in 
writing at once and before proceeding with 
the Work affected thereby; however, he 
shall not be liable to OWNER or ENGINEER 
for his failure to discover any conflict, 
error, or discrepancy in the Specifications 
or Drawings. In resolving such conflicts, 
errors, and discrepancies, the documents 
shall be given precedence in the following 
order: Agreement, Modifications, Addenda, 
Special Provisions, Bid Proposal, 
Advertisement for Bids, Instructions to 
Bidders, Supplemental General Conditions, 
General Conditions, Supplemental Technical 
Specifications, Specifications, Drawings 
and Standard Drawings. Dimensions given on 
plans or which can be calculated will 
govern over scaled dimensions. 
Construction detail drawings shall govern 
over scaled dimensions and over other 
drawings. Any Work that may reasonab 1 y be 
inferred from the Specifications or 
Drawings as being required to produce the 
intended result shall be supplied whether 
or not it is specifically called for. 
Work, materials, or equipment described in 
words which so applied have a wellknown 
technical or trade meaning shall be deemed 
to refer to such recognized standards. 
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SECTION 4 

AVAILABILITY OF LANDS; PHYSICAL CONDITIONS; 
REFERENCE POINTS 

4.1 AVAILABILITY OF LANDS 

OWNER shall furnish, as indicated in the 
Contract Documents and not 1 ater than the 
date when needed by CONTRACTOR, the 1 ands 
upon which the Work is to be done, 
right-of-way for access thereto, and such 
other 1 ands which are designated for the 
use of CONTRACTOR. Easements for permanent 
structures or permanent changes in existing 
facilities will be obtained and paid for by 
OWNER, unless otherwise specified in the 
Contract Documents. If CONTRACTOR believes 
that any delay in OWNER's furnishing these 
1 ands or easements entitles him to an 
extension of the Contract Time, he may make 
a claim therefor as provided in Section 
12. CONTRACTOR shall provide for all 
additional lands and access thereto that 
may be required for temporary construction 
facilities or storage of materials and 
equipment. 

4.2 PHYSICAL CONDITIONS--SURVEY AND REPORTS 

4.2.1 The OWNER will, upon request, 
furnish to the CONTRACTOR copies of all 
boundary surveys, subsurface tests, and 
other pertinent reports and material which 
are available in OWNER's office. 

4.2.2 GEOTECHNICAL INVESTIGATIONS: 

In the event that geotechni ca 1 
investigations concerning subsurface 
conditions have been conducted and the 
results of such investigations have been 
included in these Contract Documents, they 
are solely for the information of OWNER; 
their accuracy and correctness are not 
guaranteed by OWNER; and in no event is 
such information to be considered to be a 
part of the Contract Documents. If this 
information is used by the Bidder in 
preparing his Bid Proposal, the Bidder 
hereby assumes all risks resulting from 
conditions differing from the information 
shown. The Bidder, in consideration of the 
opportunity to review the information, 
hereby releases OWNER from any 
responsibility or obligation as to the 
accuracy or completeness of such 
information or for any additional 
compensation for Work performed due to 
assumptions based on the use of such 
information. For the purposes of this 
paragraph, the term "geotechni ca 1 
investigations" includes, but is not 
limited to, borings, soundings, test piles 
and test pits. 

4.3 UNFORESEEN PHYSICAL CONDITIONS 

CONTRACTOR shall promptly notify OWNER and 
ENGINEER in writing of any subsurface or 
1 a tent physical conditions at the site 
differing materially from those indicated 
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in the Contract Documents. ENGINEER 
promptly investigate those conditions and 
advise OWNER in writing if further surveys 
or subsurface tests are necessary. 
Promptly thereafter OWNER shall obtain the 
necessary additional surveys and tests and 
furnish copies to ENGINEER and CONTRACTOR. 
If ENGINEER finds that the results of such 
surveys or tests indicate that there are 
subsurface or latent physical conditions 
which differ materially from those intended 
in the Contract Documents and which could 
not reasonably have been anticipated by 
CONTRACTOR, a Change Order shall be issued 
incorporating the necessary revisions. 

4.4 SURVEYING 

4.4.1 PERMANENT SURVEY MONUMENTS: 

All permanent survey monuments will be 
shown on the construction plans. 
CONTRACTOR shall notify ENGINEER not 1 es s 
than seven (7) days prior to starting work 
in order that ENGINEER may take necessary 
measures to ensure the preservation of 
survey monuments. CONTRACTOR shall not 
disturb permanent survey monuments without 
the consent of ENGINEER and shall notify 
ENGINEER and bear the expense of replacing 
any that may be disturbed without 
permission. Replacement shall be done only 
by ENGINEER. When a change is made in the 
finished elevation of the pavement of any 
roadway in which a permanent survey 
monument is located, CONTRACTOR shall, at 
his own expense, adjust the monument cover 
to the new grade unless otherwise specified. 

4.4.2 SURVEY STAKES: 

4.4.2.1 CONTRACTOR shall carefully 
preserve temporary bench marks, reference 
points and property corners and, in case of 
destruction, he shall bear the expense of 
replacement and shall be responsible for 
any mistakes that may be caused by their 
loss or disturbance. 

4.4.2 .2 Construction survey stakes and 
marks will be set sufficiently in advance 
of the work so as to not interfere with 
CONTRACTOR's construction progress and will 
be offset from the construction area. They 
will show the offset distance, location, 
and required cut or fi 11 to the grade as 
indica ted on the grade sheet, a copy of 
which will be furnished to CONTRACTOR. 

4.4.2.3 CONTRACTOR shall construct the 
Work in accordance with the construction 
survey stakes and marks, making use of them 
before they are disturbed, and shall be 
responsible for the conformity and 
agreement of the Work with the construction 
plans. 
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4.4.2.4 Any discrepancies in design or 
base lines and grades revealed in 
construction operations shall be brought to 
ENGINEER's attention immediately for 
correction or clarification. If CONTRACTOR 
elects to proceed with construction before 
such corrections or cl arifi cations are 
made, he shall do so at his own risk and 
expense. 

4.4.2.5 CONTRACTOR shall be responsible 
for the preservation of construction survey 
stakes and marks until inspected by 
ENGINEER or for the duration of their 
usefulness during construction and 
call ecti ng "As-Built" information. If any 
construction survey stakes or marks are 
lost or disturbed, and in the opinion of 
ENGINEER need to be replaced, such 
replacement shall be by ENGINEER at the 
expense of CONTRACTOR. The cost of 
replacing them shall be charged against, 
and shall be deducted from, the payment to 
CONTRACTOR for the Work. 

4.4.3 SURVEY SERVICES: 

Unless otherwise provided in the Special 
Provisions, OWNER will furnish and set 
construction stakes establishing lines and 
grades for curbs and gutters, structures 
and water and sewer lines, and will furnish 
CONTRACTOR all the necessary information 
relative to the lines and grades. 
CONTRACTOR shall give notice to ENGINEER 
not 1 ess than two ( 2) working days in 
advance of when he will require survey 
services in connection with the laying out 
of any portion of the Work. 
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SECTION 5 

BONDS AND INSURANCE 

5.1 BID, PERFORMANCE, PAYMENT, AND OTHER 
BONDS 

5.1.1 All Bidders shall furnish with their 
Bid Proposals a bid bond in the amount of 
five percent (5%) of the total amount of 
the bid, in such form and with such 
sureties as are licensed to conduct 
business in the State of New Mexico and are 
named in the current list of "Surety 
Companies Acceptable on Federal Bonds" as 
pub 1 i shed in the Federal Register by the 
Audit Staff Bureau of Accounts, U. S. 
Treasury Department. 

5.1 .2 CONTRACTOR shall furnish Performance 
and Payment Bonds as security for the 
faithful performance and payment of all his 
obligations under the Contract Documents. 
These Bonds shall be in amounts at least 
equal to the Contract Price and (except as 
otherwise provided in the Contract 
Documents) in such form and with such 
sureties as are licensed to conduct 
business in the State of New Mexico and are 
named in the current list of "Surety 
Companies Acceptable on Federal Bonds" as 
published in the Federal Register by the 
Audit Staff Bureau of Accounts, U.S. 
Treasury Department. The Performance Bond 
shall also include coverage for the 
Guarantee Period (see paragraph 13.7). The 
Surety on the Performance Bond shall 
furnish a waiver whereby he consents to the 
progress or partial payment to CONTRACTOR 
of amounts for materials under the 
prov1s1ons of paragraph 14.2 of these 
General Conditions, and acknowledges, in 
accordance with paragraphs 14.6 and 14.10 
that such payment, whether or not in strict 
compliance with these provisions shall not 
preclude or stop OWNER from showing the 
true character and quantity of the 
materials furnished or from recovering from 
CONTRACTOR or his sureties such damages as 
OWNER may sustain by reason of deficiency 
in quantity of the materials with respect 
to which a progress payment was made. 

5.1.3 If the surety on any Bond furnished 
by CONTRACTOR is declared bankrupt or 
becomes insolvent or its right to do 
business in the State of New Mexico is 
located is revoked, CONTRACTOR shall within 
five (5) days thereafter substitute another 
Bond and surety, both of which shall be 
acceptable to OWNER. 

5.2 INSURANCE 

5.2.1 GENERAL CONDITIONS: 

CONTRACTOR shall procure and maintain in 
full force and effect during the life of 
this Contract, such insurance as is 
required herein. Policies of insurance 
shall be written by companies authorized to 
write such insurance in New Mexico, and 
they shall be in a form satisfactory to 
OWNER and properly filed and approved by 
the Superintendent of Insurance, State of 
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New Mexico. The pro-rata cost of 
required i nsu ranee sha 11 be included in 
the prices bid for the Work and no 
additional compensation will be made 
therefor. CONTRACTOR shall furnish OWNER 
a m1n1mum of seven (7) copies of 
certificates of required insurances (or 
copies of insurance policies if OWNER 
calls for them). All certificates of 
insurance (or policies) shall provide 
that thirty (30) days' written notice be 
given to the Director, Risk Management 
Department, City of Albuquerque, Box 470, 
Albuquerque, New Mexico 87103, before a 
policy is cancelled, materially changed 
or not renewed. Various types of 
required insurance may be written in one 
or more policies. The certificates of 
insurance and endorsements for each 
policy shall be signed by a person 
authorized by that insurer to bind 
coverage on its behalf. The OWNER 
reserves the right to require complete, 
certified copies of all required 
insurance policies at any time. 

If part of the Contract is sublet, 
CONTRACTOR shall: 

5.2.1.1 Include any and all 
subcontractors in his insurance policies; 
or 

5.2.1.2 Require the Subcontractor to 
secure insurance to protect himself 
against all hazards enumerated herein 
which are not covered by CONTRACTOR's 
policies. 

5.2.2 APPROVAL OF INSURANCE: 

Even though a "Notice to Proceed" may 
have been given, no cont rae tor or 
subcontractor shall begin any work under 
this Contract until the required 
insurance has been obtai ned and the 
proper certificates (or policies) filed 
with OWNER. Neither approval nor failure 
to disapprove certificates, policies or 
the insurance by OWNER shall relieve 
CONTRACTOR or any subcontractor of full 
responsibility to maintain the required 
insurance in full force and effect. 

5. 2. 3 COMMERCIAL GENERAL LIABILITY 
INSURANCE INCLUDING AUTOMOBILE: 

5. 2. 3.1 CONTRACTOR shall procure and 
maintain during the life of this Contract 
a comprehensive commercial general 
liability and automobile insurance policy 
with liability limits in amounts not less 
than $1,000,000 combined single limit of 
liability for bodily injury, including 
death, and property damage in any one 
occurrence. Said policies of insurance 
must include coverage for all operations 
performed for OWNER by CONTRACTOR, 
including coverage for collapse (C), 
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explosion (X), and underground (U) 
1 i abi 1 i ty coverage, coverage for the user 
of all owned, non owned, hi red automobi 1 es, 
vehicles, and other equipment both on and 
off work, and contractural liability 
coverage which shall specifically insure 
the indemnification provisions of this 
Contract. 

5.2.3.2 The above requirements shall 
include, but shall not be limited to, 
protection against: 

5.2.3.2.1 Damage to, or destruction of, 
public and private property including 
telephone conduit, telegraph conduit, power 
conduit, telephone signal cables, fiber 
optics cables, television cables, computer 
cables, fire alarm circuits, gas mains, gas 
service connections, sanitary sewers, 
sewer, house or bui 1 ding connections, water 
mains, water service connections, steam 
lines, petroleum products pipe lines, storm 
drains, storm inlet lines, including all 
appurtenances thereto while located below 
the surface of the ground, including injury 
or death, to person or persons caused by 
CONTRACTOR's operations, i ncl udi ng blasting 
and trenching-backfilling-tamping with or 
without the use of mechanical equipment; and 

5.2.3.2.2 The collapse of, or structural 
damage to, a bui 1 ding, house or structure, 
including power-telephone-telegraph-fire 
alarm-street-light poles, curb and gutter 
and sidewalk, on public or private 
property, and destruction of, or damage to, 
other public and private property resulting 
therefrom, i ncl udi ng injury or death to 
person or persons and all caused by 
CONTRACTOR's operations in the removal of 
other buildings, structures, including 
their supports, trees and utility poles, or 
by excavation, including blasting, and 
trenching-backfilling-tamping with or 
without use of mechanical equipment. 
"Other public and private property" as used 
above shall include lawns, plants, flowers, 
trees, fences, yards, walls, etc. 

5.2.4 OWNER'S PROTECTIVE PUBLIC LIABILITY 
INSURANCE: 

5.2.4.1 CONTRACTOR shall procure and 
maintain during the life of this Contract, 
an OWNER's protective public liability 
insurance policy with liability limits in 
amounts not 1 ess than $1,000,000 combined 
single limit of liability for bodily 
injury, including death, and property 
damage in any one occurrence. 

5.2.4.2 The policy will be written with 
OWNER and ENGINEER as the named insured and 
wi 11 provide coverage for OWNER's and 
ENGINEER's officers and employees while 
acting within the scope of their duties 
against all claims arising out of or in 
connection with the work to be performed. 

5.2.5 WORKMEN'S COMPENSATION INSURANCE: 
CONTRACTOR shall comply with the provisions 
of Workmen's Compensation Act, the 
Subsequent Injury Act, and the New Mexico 
Occupati anal Disease Disablement Law. 
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CONTRACTOR shall procure and maintain 
during the life of this Contract, 
complete Workmen's and Employer's 
Liability Insurance in accordance with 
New Mexico law and regulations. Such 
insurance shall include coverage 
permitted under Section 52-1-10 NMSA 
1978, for safety devices. With respect 
to Workmen's Compensation Insurance, if 
CONTRACTOR elects to be self-insured, he 
shall comply with the applicable 
requirements of 1 aw. If any portion of 
the Work is to be sublet, CONTRACTOR 
shall require the Subcontractor simi 1 arl y 
to provide such coverage (or qualify as a 
self insured) for all latter's employees 
to be engaged in such Work. CONTRACTOR 
shall save harmless OWNER and ENGINEER, 
its officers, agents and employees from 
any claims or actions occasioned by 
failure of CONTRACTOR to comply with the 
provisions of this subparagraph. It is 
agreed that with respect to all Workmen's 
Compensation I nsu ranee, the CONTRACTOR 
and its insurer shall waive any right of 
subrogation it may acquire against the 
OWNER, ENGINEER, and their officers, 
agents and employees by reason of any 
payment made on account of injury, 
including death resulting therefrom, 
sustained by any employee of the insured, 
arising out of the performance of the 
contract. 

5.2.6 ADDITIONAL INSURANCE 

5.2.6.1 Builders Risk Insurance: The 
Contractor shall procure and maintain 
during the life of the Contract "Builders 
Risk," installation floater, boiler and 
machinery and/or property insurance or 
insurance of an equivalent nature, in an 
amount equal to the full price of this 
Contract to cover the Work of the 
Contract for fire, theft, extended 
coverage, vandalism, and malicious 
mischief. Such coverage shall continue 
until the Work or any part of the work is 
accepted by the Owner. In the event of 
partial completion of the Work, the 
coverage may be reduced proportionally to 
the value of such work. The amount of 
insurance procured for the work of this 
contract in the subsequent Section 
5.2.6.2, "Property Insurance" may be 
deducted from the amount of insurance 
required under this Section only to the 
extent that the combined coverage equals 
the full amount of the Contract Price as 
shown on the Agreement, Page AG-1 of the 
contract Documents. The Owner shall be 
provided a certificate of insurance, (or 
copies of insurance policies if OWNER 
calls for them) for all coverage required 
under this Section and the subsequent 
Section 5.2.6.2. When applicable, the 
policy shall provide coverage for the 
storage and the transport of materials, 
equipment and supplies of any kind 
whatsoever to be used on or incidental to 
the Agreement. The City shall be named 
as a loss payee with a loss payable 
clause stating that "loss, if any, shall 
be payab 1 e to the City of A 1 buque rque as 
its interest may appear." 
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5.2.6.2 Property Insurance: If the 
Contract includes bridge, culvert or 
channel lining work, either new 
construction or repair work, CONTRACTOR 
shall procure and maintain during the life 
of such work unti 1 the work is accepted by 
OWNER, property insurance upon the entire 
channe 1 work to the full i nsu rab 1 e va 1 ue 
thereof. Such insurance shall include the 
interest of OWNER, CONTRACTOR, and 
SUBCONTRACTORS and shall be on the "all 
risk" basis, specifically including the 
perils of fire, extended coverage, theft, 
vandalism, malicious mischief, flood and 
earthquake. The deductible for the flood 
and earthquake coverage sha 11 not be 
greater than twenty percent (20%) of the 
i nsu rabl e va 1 ue of the work, except that it 
shall not be less than Twenty-Five Thousand 
Dollars ($25,000.00). 

5.2.7 INCREASED LIMITS: If, during the 
life of this Contract, the legislature of 
the State of New Mexico increases the 
maximum limits of liability under the Tort 
Claims Act (Sections 41-4-1 through 41-4-27 
NMSA 1978), OWNER may require CONTRACTOR to 
increase the maximum limits of any 
insurance required herein. In the event 
that CONTRACTOR is so required to increase 
the limits of such insurance, an 
appropriate adjustment in the Contract 
Amount will be made. 

5.2.8 CONTRACTOR'S insurer shall have an 
"A" policyholder's rating and a financial 
rating of at least Class XI in accordance 
with the most current Best's rating, unless 
specifically waived in writing by the 
Director of Risk Management, City of 
Albuquerque. 

5.3 ADDITIONAL BONDS AND INSURANCE 

Prior to deli very of the executed Agreement 
by OWNER to CONTRACTOR, OWNER may require 
CONTRACTOR to furnish such other Bonds and 
such additional insurance, in such form and 
with such sureties or insurers, as OWNER 
may require. If such other Bonds or such 
other insurance are specified by written 
instructions given prior to opening of 
Bids, the premiums shall be paid by 
CONTRACTOR; if subsequent thereto, they 
shall be paid by OWNER (except as otherwise 
provided in paragraph 6.3). 
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SECTION 6 

CONTRACTOR'S RESPONSIBILITIES 

6.1 SUPERVISION AND SUPERINTENDENCE 

6 .l .l CONTRACTOR shall supervise and 
direct the Work completely and efficiently, 
devoting such attention thereto and 
applying such skills and expertise as may 
be necessary to perform work in accordance 
with the Contract Documents. He shall be 
solely responsible for the means, methods, 
techniques, sequences, and procedures of 
construction; but he shall not be solely 
responsible for the negligence of others in 
the design or selection of a specific 
means, method, technique, sequence, or 
procedure of construction which is 
indicated in and required by the Contract 
Documents. CONTRACTOR shall be responsible 
to see that the finished Work complies 
accurately with the Contract Documents. 

6. l . 2 CONTRACTOR shall keep on the Work at 
all times during its progress a competent 
resident superintendent, that has a minimum 
of three (3) year's experience on the same 
or similar type of projects, who shall not 
be replaced without written notice to OWNER 
and ENG! NEER (Writ ten Notice Only, NOT 
Consent) except under extraordinary 
c i rcums tances. The s upe ri ntenden t will be 
CONTRACTOR's representative at the site and 
shall have authority to act on behalf of 
CONTRACTOR. All communications given to 
the superintendent shall be as binding as 
if given to CONTRACTOR. 

6.2 LABOR, MATERIALS AND EQUIPMENT 

6.2.1 CONTRACTOR shall provide competent 
suitably qualified personnel to perform the 
construction as required by the Contract 
Documents. He shall at all times maintain 
good discipline and order at the site. 

6.2.2 CONTRACTOR shall furnish and include 
in his Contract Price the costs of all 
materials, equipment, labor, 
transportation, construction equipment and 
machinery, tools, appliances, fuel, power, 
light, heat, telephone, water and sanitary 
facilities, and all other facilities and 
incidentals necessary for the execution, 
testing, initial operation, and completion 
of the Work. 

6.2.2.1 CONTRACTOR shall provide, at 
CONTRACTOR's expense, ample and approved 
supplies of water of proper quality at 
convenient points for all operations to be 
carried on under this Contract. CONTRACTOR 
may withdraw water from fire hydrants for 
this Contract in accordance with the most 
recent "Public Use of Fire Hydrants 
Ordinance", and "Water and Sewer Rates 
Ordinance." 

6.2.3 All materials and equipment shall be 
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new, except as otherwise provided in the 
Contract Documents. If required by 
ENGINEER, CONTRACTOR shall furnish 
satisfactory evidence as to the kind and 
quality of materials and equipment. 

6.2.4 All materials and equipment shall be 
applied, installed, connected, erected, 
used, cleaned, and conditioned in 
accordance with the instructions of the 
applicable manufacturer, fabricator, or 
processors, except as otherwise provided in 
the Contract Documents. 

6.3 SUBSTITUTE MATERIALS OR EQUIPMENT 

If the Speci fi cations, 1 aws, ordinances, or 
applicable rules or regulations permit 
CONTRACTOR to furnish or use a substitute 
that is equal to any material or equipment 
specified, and if CONTRACTOR wishes to 
furnish or use a proposed substitute, he 
shall make written application to ENGINEER 
for approval of such a substitute 
certifying in writing that the proposed 
substitute will perform adequately the 
functions called for by the general design, 
be simi 1 ar and of equal substance to that 
specified, and be suited to the same use 
and capable of performing the same function 
as that specified; stating whether or not 
its incorporation in or use in connection 
with the Project is subject to the payment 
of any license fee or royalty; and 
identifying all variations of the proposed 
substitute from that specified and 
indicating available maintenance service. 
In the written application for substitution 
the CONTRACTOR shall accept all cost of any 
redesign of any part of the project 
required to accommodate the substituted 
item. No substitute shall be ordered or 
installed without the written approval of 
ENGINEER, who will be the judge of equa 1 ity 
and may require CONTRACTOR to furnish such 
other data about the proposed substitute as 
he considers pertinent. No substitute 
shall be ordered or installed without such 
performance guarantee and bonds as OWNER 
may require which shall be furnished at 
CONTRACTOR's expense. CONTRACTOR shall not 
be entitled to extra costs, Contract Time, 
or home office overhead for the time taken 
by Engineer to evaluate, approve or deny an 
application for substitution or redesign 
any part of the P roj ec t requ i red to 
accommodate the substituted item. 

6.4 CONCERNING SUBCONTRACTORS 

6 .4.1 CONTRACTOR shall not employ any 
Subcontractor or other person or 
organization (including those who are to 
furnish the principal i terns of materials or 
equipment), whether initially or as a 
substitute, against whom OWNER may have 
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reasonable objection or who has been 
debarred by the owner. A Subcontractor or 
other person or organization i denti fi ed on 
the SFPA-1 form in the CONTRACTOR'S bid, or 
in writing to OWNER by CONTRACTOR prior to 
the Notice of Award and not objected to in 
writing by OWNER prior to the Notice of 
Award will be deemed acceptable to OWNER. 
Acceptance of any Subcontractor, other 
person, or organization by OWNER shall not 
constitute a waiver of any right of OWNER 
to reject defective work or work not in 
conformance with the Contract Documents. 

6.4.2 If OWNER, after due investigation, 
has reasonable objection to any Sub­
contractor, other person, or organization 
proposed by CONTRACTOR after the Notice of 
Award, CONTRACTOR shall submit an 
acceptable substitute and the Contract 
Price shall not be increased but may be 
decreased by the difference in cost 
occasioned by such substitution and an 
appropriate Change Order shall be issued. 
CONTRACTOR shall not be required to employ 
any Subcontractor, other person, or 
organization against whom he has reasonable 
objection. CONTRACTOR shall not, without 
the consent of OWNER, make any substitution 
for any Subcontractor, other person, or 
organization who has been accepted by OWNER. 

6.4.3 If a CONTRACTOR desires to 
substitute a subcontractor that has been 
shown on the SFPA-1 form of his bid, the 
CONTRACTOR must follow the procedures in 
the SUBCONTRACTORS FAIR PRACTICE ACT if 
applicable. The CONTRACTOR is not entitled 
to a delay in the Commencement of the 
Contract Time or an increase in the 
Contract Price due to SFPA procedures being 
implemented, either before or after 
issuance of the Notice of Award. 

6.4.4 CONTRACTOR shall be fully 
responsible for all acts and omissions of 
his Subcontractors and of persons and 
organizations directly or indirectly 
employed by them and of persons and 
organizations for whose acts any of them 
may be liable to the same extent that he is 
responsible for the acts and omissions of 
persons directly employed by him. Nothing 
in the Contract Documents shall create any 
contractual rel ati onshi p between OWNER or 
ENGINEER and any Subcontractor or other 
person or organization having a direct 
contract with CONTRACTOR, nor shall it 
create any obligation on the part of OWNER 
or ENGINEER to pay or to see to the payment 
of any monies due any Subcontractor or 
other person or organization, except as may 
otherwise be required by law. OWNER or 
ENGINEER may furnish to any Subcontractor 
or other person or organization, to the 
extent practicable, evidence of amounts 
paid to CONTRACTOR on account of specific 
Work done in accordance with the schedule 
of values and/or bid proposal. 
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6.4.5 The sections of the Specifications 
and the identifications of any Drawings 
shall not control CONTRACTOR in dividing 
the Work among Subcontractors or 
delineating the Work to be performed by any 
specific trade. 

6.4.6 CONTRACTOR agrees to bind 
specifically every Subcontractor to the 
app 1 i cab 1 e terms and conditions of the 
Contract Documents for the benefit of OWNER. 

6.5 PATENT FEES AND ROYALTIES 

CONTRACTOR shall pay all license fees and 
royalties and assume all costs incident to 
the use in the performance of the Work of 
any invention, design, process, product, or 
device which is the subject of patent 
rights or copyrights held by others. If a 
particular invention, design, process, 
product, or device is specified in the 
Contract Documents for use in the 
performance of the Work and if, to the 
actual knowledge of OWNER or ENGINEER, its 
use is subject to patent rights or 
copyrights calling for the payment of any 
license fee or royalty to others, the 
existence of such rights shall be disclosed 
by OWNER in the Contract Documents. 
CONTRACTOR shall indemnify and hold 
harmless OWNER and ENGINEER and anyone 
directly or indirectly employed by either 
of them from and against all claims, 
damages, 1 os ses, and expenses, i ncl udi ng 
attorneys's fees, arising out of any 
infringement of patent rights or copyrights 
incident to the use in the performance of 
the Work or resulting from the 
incorporation in the Work of any invention, 
design, process, product, or device not 
specified in the Contract Documents and 
shall defend all such claims in connection 
with any alleged infringement of such 
rights. 

6.6 PERMITS 

CONTRACTOR shall obtain and pay for all 
construction permits and licenses and shall 
pay all governmental charges and inspection 
fees necessary for the prosecution of the 
Work, which are applicable at the time of 
his Bid. OWNER shall assist CONTRACTOR, 
when necessary, in obtaining such permits 
and licenses. CONTRACTOR shall also pay 
all public utility charges. 

6.7 LAWS AND REGULATIONS 

CONTRACTOR shall give all notices and 
comply with all laws, ordinances, rules, 
and regulations applicable to the Work, 
including but not limited to the Americans 
With Disabilities Act of 1990 (Public Law 
101-336, 104 Stat. 327, 42 U.S.C. Section 
12101, et seq.). If CONTRACTOR observes 
that the Specifications or Drawings are at 
variance therewith, he shall give ENGINEER 
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prompt written notice thereof; and any 
necessary changes shall be adjusted by an 
appropriate Modification. If CONTRACTOR 
performs any work knowing it to be contrary 
to such laws, ordinances, rules, and 
regulations and without such notice to 
ENGINEER, he shall bear all costs arising 
therefrom; however, it shall not be his 
primary responsibility to make certain that 
the Specifications and Drawings are in 
accordance with such laws, ordinances, 
rules, and regulations. 

6.8 TAXES 

CONTRACTOR shall pay all gross receipts, 
sales, consumer, use and other similar 
taxes and assessments and levies required 
to be paid by him in accordance with the 
law of the place where the Work is to be 
performed. 

6.9 USE OF PREMISES 

6.9.1 CONTRACTOR shall confine his 
equipment, the storage of materials and 
equipment, and the operations of his 
workmen to areas permitted by law, 
ordinances, permits, or the requirements of 
the Contract Documents and shall not 
unreasonably encumber the premises with 
materials or equipment. 

6.9.2 CONTRACTOR shall not load nor permit 
any part of any structure to be loaded with 
weights that will endanger the structure, 
nor shall he subject any part of the Work 
to stresses or pressures that will endanger 
it. 

6.10 RECORD DRAWINGS 

CONTRACTOR shall keep one record copy of 
all Specifications, Drawings, Addenda, 
Modifications, and Shop Drawings at the 
site in good order and annotated to show 
all changes made during the construction 
process. These shall be available to 
ENGINEER and shall be delivered to him for 
OWNER upon completion of the Project. 

6.11 SAFETY AND PROTECTION 

6.11.1 CONTRACTOR shall be responsible for 
initiating, maintaining, and supervising 
all safety precauti ens and programs in 
connection with the Work. He shall take 
all necessary precautions for the safety 
of, and shall provide the necessary 
protection to prevent damage, injury, or 
loss to: 

6.11.1.1 All employees on the Work and 
other persons who may be affected thereby; 

6.11.1.2 All the Work and materials or 
equipment to be incorporated therein, 

whether in storage on or off the site; and 
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6. ll.l .3 Other property at the site or 
adjacent thereto, including but not limited 
to trees, shrubs, lawns, walks, pavements, 
roadways, structures, and utilities not 
designated for removal, relocation, or 
replacement in the course of construction. 

6.11.2 CONTRACTOR shall conduct his 
operations in a manner which will minimize 
interference with the normal use of 
property adjacent to the construction work 
and shall give owners of such property at 
least twenty-four (24) hours notice of the 
commencement of work in the area abutting 
their property. CONTRACTOR shall comply 
with all applicable laws, ordinances, 
rules, regulations, and orders of any 
public body having jurisdiction for the 
safety of persons or property or to protect 
them from damage, injury, or loss. He 
shall erect and maintain, as required by 
the condi ti ens and progress of the Work, 
all necessary safeguards for safety and 
protection of the property adjacent to the 
construction work. He shall notify owners 
of adjacent utilities at least 48 hours in 
advance when prosecution of the Work may 
affect them. All damage, injury, or loss 
to any property referred to in subparagraph 
6.11.1.2 or 6.11.1.3 caused, directly or 
indirectly, in whole or in part, by 
CONTRACTOR, any Subcontractor, or anyone 
directly or i ndi rectl y empl eyed by any of 
them or anyone for whose acts any of them 
may be liable, shall be remedied by 
CONTRACTOR, except damage or loss 
attributable to the fault of Drawings or 
Specifi cati ens or to the acts or omissi ens 
of OWNER OR ENGINEER or anyone employed by 
either of them or anyone for whose acts 
either of them may be liable, and not 
attributable, directly or indirectly, in 
whole or in part, to the fault or 
negligence of CONTRACTOR. CONTRACTOR's 
duties and responsi bil i ties for the safety 
and protection of the Work shall continue 
until such time as the Work is completed 
and ENGINEER has issued a notice to OWNER 
and CONTRACTOR in accordance with paragraph 
14.9 that the Work is acceptable. 

6.11.2.1 CONTRACTOR shall assume full 
responsibility for any damage (l) to the 
property and improvements thereon at the 
project site and (2) to other property and 
improvements thereon used or damaged by the 
CONTRACTOR in the performance of the Work 
including damages sustained by the owner or 
occupant of such land or areas contiguous 
thereto. Should any claim be made against 
OWNER by such other property owners or 
occupants because of the performance of the 
Work, CONTRACTOR shall promptly attempt to 
settle with such other party by agreement 
or otherwise resolve the claim by 
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arbitration or at law. CONTRACTOR shall, 
to the fullest extent permitted by Laws and 
Regulations, defend, indemnify and hold 
OWNER harmless from and against all claims, 
damages, losses and expenses (including, 
but not limited to, fees of engineers, 
architects, attorneys and other 
professionals and court and arbitration 
costs) arising directly, indirectly or 
consequentially out of any action, legal or 
equitable, brought by any such other party 
against OWNER to the extent based on a 
claim arising out of CONTRACTOR'S 
performance of the Work. This subsection 
shall also apply to claims asserted against 
OWNER based on CONTRACTOR'S alleged 
trespass on public or private property. 
This indemnification requirement shall be 
subject to the provisions of Section 
6.15.3, which is incorporated herein as 
though set forth in full . 

6.ll.3 CONTRACTOR shall not trespass upon 
public or private property without proper 
authority to do so and shall at all times 
take proper precautions to protect public 
and private property from damage. Means of 
ingress and egress shall be provided for 
all persons living or working on streets in 
which work is being done. All sidewalks, 
public walkways and drainage 
gutters/drainage ways shall be open, and 
fire hydrants and water system valves shall 
be left accessible for use at all times. 

6.11.4 CONTRACTOR shall designate a 
responsible member of his organization at 
the site whose duty shall be the prevention 
of accidents. This person shall be the 
CONTRACTOR's superintendent, unless 
otherwise designated in writing by 
CONTRACTOR to ENGINEER and OWNER. 

6.11.5 WEATHER CONDITIONS 

In the event of temporary suspension of the 
Work or during inclement weather, or 
whenever ENGINEER shall direct, CONTRACTOR 
shall, and shall cause his Subcontractors 
to protect carefully all of the Work and 
the materials and equipment to be 
incorporated therein, whether in storage on 
or off the site, against damage, injury or 
loss from the weather. If, in the opinion 
of ENGINEER, any of the Work or materials 
or equipment to be incorporated therein 
shall have been damaged or injured or OWNER 
has suffered any loss by reason of failure 
on the part of CONTRACTOR or any of his 
subcontractors so to protect the Work and 
materials and equipment to be incorporated 
therein, all such damage, injury or loss 
shall be promptly remedied at the expense 
of CONTRACTOR. Until the Project is 
accepted by OWNER, CONTRACTOR shall be 
responsible for protecting completed work, 
work in progress, equipment, materials and 
property from storm water, wind, erosion, 
sediment, and related elements. All 
damage, injury or loss resulting from storm 
water, wind, erosion, sediment, or related 
elements shall be promptly corrected at 
CONTRACTOR'S expense. 

6.12 EMERGENCIES 

In emergencies affecting the safety of 
persons or the Work or property at the site 
or adjacent thereto, CONTRACTOR, without 
special instruction or authorization from 
ENGINEER or OWNER, is obligated to act, at 
his discretion, to prevent threatened 
damage, injury, or loss. He shall give 
ENGINEER prompt written notice of any 
significant changes in the Work or 
deviations from the Contract Documents 
caused thereby; and a Change Order may 
thereupon be issued covering the changes 
and deviations involved. If CONTRACTOR 
believes that additional work done by him 
in an emergency which arose from causes 
~eyond his control entitles him to an 
1ncrease in the Contract Price or an 
extension of the Contract Time, he may make 
a claim therefor as provided in Sections ll 
and 12. 

6.13 SHOP DRAWINGS AND SAMPLES 

6.13.1 After checking and verifying all 
field measurements, CONTRACTOR shall submit 
to ENGINEER for review and approval those 
submittals shown in Section 1502 of the 
Supplemental Technical Specifications, in 
accordance with accepted schedule of Shop 
Drawing submissions nine (9) copies (or, at 
ENGINEER's option, one reproducible copy) 
of all Shop Drawings, including the 
Contractor's proposed trenching systems (if 
required), which shall have been checked 
by and stamped with the approval of 
CONTRACTOR and i denti fi ed as ENGINEER may 
:equi re. The purpose of the Shop Drawings 
1s to demonstrate to ENGINEER that 
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CONTRACTOR understands the design concept by 
indicating which equipment and materials he 
intends to furnish and install, and by 
detailing the fabrication and installation 
scheme he intends to use. All such data 
submitted shall include type, size, number 
required, dimensions, specified performance 
and design criteria, materials and similar 
data as required by the Contract Documents. 

6.13.2 All data shall be submitted to the 
ENGINEER within thirty (30) days after 
receipt of the Notice to Proceed in strict 
accordance with the following procedures: 

6.13.2.1 Data shall be provided in not 
more than four (4) separate submittals. 
Submittals should be made in groups of 
items which are related to facilitate 
cross-checking and coordination. Each 
submittal shall be in nine (9) copies. 

6.13.2.2 Each submittal shall be 
accompanied by a letter giving CONTRACTOR's 
name, the Project name and an itemized list 
of the submitted data. 

6. 13.3 Should the above procedure not be 
followed, CONTRACTOR may not make any claim 
for loss of time or money as a result of 
delay in receiving approved submittal 
data. Material fabricated or delivered to 
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the site before ENGINEER's approval of Shop 
Drawings has been received by CONTRACTOR 
shall be subject to rejection by ENGINEER. 

6.13.4 CONTRACTOR shall also submit to 
ENGINEER for review and approval, with such 
promptness as to cause no delay in Work, 
all samples required by the Contract 
Documents. All samples will have been 
checked by and stamped with the approval of 
CONTRACTOR, identified clearly as to 
material, manufacturer, pertinent catalog 
numbers and the use for which intended. 

6. 13.5 At the time of each submission, 
CONTRACTOR shall in writing call ENGINEER's 
attention to any deviations that the Shop 
Drawings or sample may have from the 
requirements of the Contract Documents. 

6.13.6 ENGINEER will review and approve 
with reasonable promptness Shop Drawings 
and samples, but his review and approval 
shall be only for conformance with the 
design concept of the Project and for 
compliance with the information given in 
the Contract Documents and shall not extend 
to means, methods, techniques, sequences or 
procedures of construction (except where a 
specific means, method, technique, sequence 
or procedure of construction is indicated 
in or required by the Contract Documents) 
nor to safety precautions or programs 
incident thereto. The review and approval 
of a separate item as such will not 
indicate approval of the assembly in which 
the item functions. CONTRACTOR shall make 
any corrections required by ENGINEER and 
shall return the required number of 
corrected copies of Shop Drawings and 
resubmit new samples until approved. 
CONTRACTOR shall direct specific attention 
in writing or on resubmitted Shop Drawings 
to revisions other than the corrections 
called for by ENGINEER on previous 
submissions. CONTRACTOR's stamp of 
approval on any Shop Drawing or sample 
shall constitute a representation to OWNER 
and ENGINEER that CONTRACTOR has either 
determined and verified all quantities, 
dimensions, field construction criteria, 
materials, catalog numbers, and similar 
data or he assumes full responsi bi 1 i ty for 
doing so and that he has reviewed or 
coordinated each Shop Drawing or sample 
with the requirements of the Work and the 
Contract Documents, and/or agrees to pay 
all cost of re-designing or modifying other 
items to accommodate the item(s) submitted. 

6.13.7 Where a Shop Drawing or sample 
submission is required by the 
Specifications, no related Work shall be 
commenced until the submission has been 
approved by ENGINEER. A copy of each 
approved Shop Drawing and each approved 
sample shall be kept in good order by 
CONTRACTOR at the site and shall be 
available to ENGINEER. 

6.13.8 ENGINEER's review and approval of 
Shop Drawings or samples shall not relieve 
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CONTRACTOR from his responsi bi 1 i ty for any 
deviations from the requirements of the 
Contract Documents unless CONTRACTOR has in 
writing called ENGINEER's attention to such 
deviation at the time of submission and 
ENGINEER has given written approval to the 
specific deviation, nor shall any approval 
by ENGINEER relieve CONTRACTOR from 
responsi bi 1 i ty for errors or ami ssi ons in 
the Shop Drawings. If deviations, 
discrepancies or conflicts between Shop 
Drawings and Specifications are discovered 
either prior to or after Shop Drawing 
submittals are processed by ENGINEER, the 
Contract Drawings and Specifications shall 
govern the Work. 

6.14 CLEANING 

CONTRACTOR shall keep the premises free 
from accumulations of waste materials, 
rubbish, and other debris resulting from 
the Work; and at the completion of the 
Work, he shall remove all waste materials, 
rubbish, and debris from and about the 
premises, as well as all tools, 
construction equipment and machinery, and 
surplus materials and shall leave the site 
clean and ready for occupancy by OWNER. 
CONTRACTOR shall res tore to their ori gina 1 
condition those portions of the site not 
designated for alteration by the Contract 
Documents, unless the completion of the 
work is directly affected by the item in 
dispute. 

6.15 INDEMNIFICATION 

6.15.1 CONTRACTOR agrees to defend, 
indemnify and save harmless OWNER and 
ENGINEER and their officers, agents, and 
employees from and against all suits, 
actions or claims of any character brought 
because of any injury or damage received or 
sustained by any person, persons or 
property arising out of the performance of 
the Work by CONTRACTOR, or by reason of any 
act or omission, neglect or misconduct of 
CONTRACTOR, his agents or employees or any 
Subcontractor, his agents or employees. 
This indemnity provision shall equally 
apply to injuries to CONTRACTOR'S 
employees. This i ndemni fi cation provision 
is subject to the limitations and 
provisions of Section 56-7-1 NMSA 1978. 
Claims shall include claims based on 
contracts of indemnity between the OWNER 
and a third party that cover liability of 
the third party for injury or damage 
received or sustained by any person, 
persons or property arising out of the 
performance of the Work by CONTRACTOR, or 
by reason of any act or omission, neglect 
or misconduct of CONTRACTOR, his agents or 
employees, or any Subcontractor, his agents 
or employees. 

6.15.2 In any and all claims against OWNER 
or ENGINEER or any of their officers, 
agents or employees by any employees of 
CONTRACTOR, any Subcontractor, anyone 
directly or indirectly employed by any of 
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them or anyone for whose acts any of them 
may be liable, the indemnification 
obligation under paragraph 6.15.1 shall not 
be 1 imi ted in any way by any 1 imitation on 
the amount or type of damages, 
compensation, or benefits payable by or for 
CONTRACTOR or any Subcontractor under 
Workmen's Compensation acts, disability 
benefit acts, or other employee benefit 
acts. 

6.15.3 The obligations of CONTRACTOR under 
paragraphs 6.15.1 and 6.15.2 shall not 
extend to the 1 i abi 1 i ty, claims, damages, 
losses or expenses, including attorney 
fees, ar1 s1 ng out of the preparation or 
approval of maps, drawings, opinions, 
reports, surveys, change orders, designs or 
specifications by the indemnitee, or the 
agents or employees of the indemnitee, or 
the giving of or the failure to give 
directions or instructions by the 
indemnitee, or the agents or employees of 
the indemnitee, where such giving or 
failure to give directions or instructions 
is the primary cause of bodily injury to 
persons or damage to property. CONTRACTOR 
is not required to indemnify the OWNER and 
Engineer for the negligence, act or 
omission of the OWNER and Engineer and 
their agents and employees or any legal 
entity for whose negligence, acts or 
omissions OWNER or Engineer may be liable. 

6.16 HAZARDOUS MATERIALS 

6.16.1 The Contractor shall, without 
additional expense to Owner, be responsible 
for obtaining any necessary licenses and 
permits required by law or regulation, and 
comply with all federal, state, municipal 
law, code, ordinance and regulation 
applicable to the performance of the Work 
in connection with hazardous material. The 
Contractor shall be responsible for all 
damages to persons or property that occur 
as a result of Contractor's fault or 
negligence, and shall take proper safety 
and health precautions to protect the Work, 
the workers, and the public, and the 
property of others. The Contractor shall 
be responsible for all materials delivered 
and Work performed until completion and 
acceptance of the entire Work, except for 
any completed unit of work which may have 
been specifically accepted by Owner under 
the Contract. 
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SECTION 7 

WORK BY OTHERS 

7.1 OWNER may perform additional work 
related to the Project by himself, or he 
may let other direct contracts therefore 
which shall contain General Conditions 
similar to these. CONTRACTOR shall 
afford the other contractors who are 
parties to such direct contracts (or 
OWNER, if he is performing the additional 
work himself), reasonable opportunity for 
the introduction and storage of materials 
and equipment and the execution of work 
and shall properly connect and ~oordinate 
his Hork with theirs. 

7.2 If any part of CONTRACTOR's Work 
depends for proper execution or results 
upon the work of any such other con­
tractor (or OWNER), CONTRACTOR shall in­
spect and promptly report to ENGINEER in 
writing any defects or deficiencies in 
such work that render it unsuitable for 
such proper execution and results. His 
failure so to report shall constitute an 
acceptance of the work as fit and proper 
for the relationship of his work except 
as to defects and deficiencies which may 
appear in the other work after the 
execution of his Hork. 

7.3 CONTRACTOR shall do all cutting, 
fitting, and patching of his Work that 
may be required to make its several parts 
come together properly and fit it to re­
ceive or be received by such other work. 
CONTRACTOR shall not endanger any work of 
others by cutting, excavating, or other­
wise altering their work and will only 
cut or alter their work with the written 
consent of ENGINEER and of the other 
contractors whose work will be affected. 

7.4 If the performance of additional 
work by other contractors or OWNER is not 
noted in the Contract Documents prior to 
the execution of the Contract, written 
notice thereof shall be given to CON­
TRACTOR prior to starting any such addi­
tional work. If CONTRACTOR believes that 
the performance of such additional work 
by OWNER or others causes him an addi­
tional expense or entitles him to an ex­
tension of the Contract Time, he may make 
a claim therefor as provided in sections 
11 and 12. 

7.5 work by CONTRACTOR and work by 
others should be coordinated and expe­
dited by OViNER or his representative to 
minimize time delays and additional cost 
to CONTRACTOR. 

7-l 



SECTION 8 

OWNER'S RESPONSIBILITIES 

8.1 OWNER shall issue all communications 
to CONTRACTOR through ENGINEER. 

8.2 In case of termination of the 
employment, OWNER shall appoint a 
rep 1 acement Engineer and notify CONTRACTOR 
of the appointment. The replacement 
Engineer shall have the status of the 
former Engineer under the Contract 
Documents. The OWNER'S appointment of a 
replacement Engineer shall be final. 
CONTRACTOR shall have no claim for damages, 
including but not limited to additional 
Contract Time, home and local office 
overhead or additional cost based on the 
OWNER 1 S substitution or replacement of the 
Engineer. 

8.3 OWNER shall furnish the data required 
of OWNER under the Contract Documents 
promptly and shall make payments to 
CONTRACTOR promptly after they are due as 
provided in Section 14. 

8.4 OWNER 1 s responsi bi 1 iti es in respect of 
providing 1 ands and easements and providing 
engineering surveys to establish reference 
points are set forth in Section 4. 
Paragraph 4.2 refers to OWNER's identifying 
and making available to CONTRACTOR copies 
of reports of investigations and tests of 
subsurface and latent physical conditions 
at the site or otherwise affecting 
performance of the Work which have been 
relied upon by ENGINEER in preparing the 
Drawings and Specifications. 

8.5 OWNER's responsibility with respect to 
certain inspections, tests and approvals is 
set forth in Section 13. 

8.6 In connection with OWNER's right to 
stop Work or suspend Work, see Sections 13 
and 15. Paragraph 15.2 deals with OWNER's 
right to terminate services of CONTRACTOR 
under certain circumstances. 
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SECTION 9 

ENGINEER'S STATUS DURING CONSTRUCTION 

9.1 OWNER'S REPRESENTATIVE 

ENGINEER will be OWNER's representative 
during the construction period. The duties 
and responsibilities and the limitations of 
authority of ENGINEER as OWNER's 
representative during construction are set 
forth in the Contract Documents and shall 
not be extended without written consent of 
OWNER and ENGINEER. 

9.2 VISITS TO SITE 

ENGINEER will make visits to the site at 
intervals appropriate to the various stages 
of construction to observe the progress and 
qua 1 i ty of the executed Work and to 
determine, in genera 1 , if the Work is 
proceeding in accordance with the Contract 
Documents. ENGINEER's efforts wi 11 be 
directed toward providing assurance for 
OvJN[R that the completed Work will conform 
to Ll1e Contract Documents. On the basis of 
such visits and on-site observations as an 
experienced and qualified design 
professional, ENGINEER will keep OWNER 
informed of the progress of the Work and 
will endeavor to guard OWNER against 
defects and deficiencies in the Work. 

9.3 PROJECT REPRESENTATION 

If OWNER and ENGINEER agree, ENGINEER will 
furnish a Resident Project Representative 
to assist ENGINEER in observing the 
performance of the Work. In such event, 
the duties, responsibilities and 
1 imitations of authority of any such 
Resident Project Representative and 
assistants will be as provided in writing 
by the OWNER to the CONTRACTOR. If OWNER 
designates another agent to represent OWNER 
at the site who is not ENGINEER'S agent or 
employee, the duties, responsibilities and 
limitations of authority of such other 
person wi 11 be as provided in writing by 
the OWNER to the CONTRACTOR. 

9.4 CLARIFICATIONS AND INTERPRETATIONS 

ENGINEER will issue with reasonable 
promptness such written clarifications or 
interpretations of the Contract Documents 
(in the form of Drawings or otherwise) as 
ENGINEER may determine necessary, which 
shall be consistent with or reasonably 
inferable from the overall intent of the 
Contract Documents. If CONTRACTOR believes 
that a written clarification or 
interpretation justifies an increase in the 
Contract Price or Contract Time, CONTRACTOR 
may make a claim therefor, as provided in 
Section 11 and Section 12. 

9.5 REJECTING DEFECTIVE WORK 

ENGINEER wi 11 have authority to disapprove 
or reject Work which is defective, as 
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provided in Section 13, and will also have 
authority to require special inspection or 
testing of the Work whether or not the Work 
is fabricated, installed or completed. 

9.6 SHOP DRAWINGS, CHANGE ORDERS AND 
PAYMENTS. 

9.6.1 In connection with ENGINEER's 
responsibility for Shop Drawings and 
samples, see Section 6. 

9.6.2 In connection with ENGINEER's 
responsibilities as to Change Orders, see 
Sections 10, ll, and 12. 

9.6.3 In connection with ENGINEER's 
respect to responsibilities with 

Applications for Payment, etc., see Section 
14. 

9.7 DECISIONS ON DISAGREEMENT 

9. 7.1 ENGINEER wi 11 be the interpreter of 
the requirements of the Contract Documents 
and will evaluate the performance 
thereunder by CONTRACTOR. In his capacity 
as interpreter and evaluator, he will 
exercise his best efforts to ensure good 
faith performance by both OWNER and 
CONTRACTOR. He will not show partiality to 
either and will not be liable for the 
result of any interpretation or decision 
rendered in good faith. Claims, disputes, 
and other matters relating to the execution 
and progress of the work or the 
interpretation of or performance under the 
Contract Documents shall be referred to 
ENGINEER for a decision, which he will 
render in writing within a reasonable time. 

9.7.2 The rendering of a decision by 
ENGINEER pursuant to paragraph 9.7 with 
respect to any such claim, dispute or other 
matter (except any which have been waived 
by the making or acceptance of final 
payment as provided in paragraph 14.11) 
will be a condition precedent to any 
exercise by OWNER or CONTRACTOR of such 
rights or remedies as either may otherwise 
have under the Contract Documents or at law 
in respect of any such claim, dispute or 
other matter. 

9.7.3 CONTRACTOR shall continue his 
performance of the Work and adhere to 
applicable progress schedules during all 
disputes or disagreements with the OWNER. 
No Work shall be delayed or postponed 
pending resolution of any disputes or 
disagreements, except as permitted in 
Section 15 or as CONTRACTOR and OWNER may 
otherwise agree in writing. 

9.8 LIMITATIONS ON ENGINEER'S 
RES PONS I BI LITI ES 
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9. 8. 1 Neither ENGINEER's authority to act 
under this SECTION 9 or elsewhere in the 
Contract Documents nor any decision made by 
ENGINEER in good faith either to exercise 
or not exercise such authority shall give 
rise to any duty or res pons i bil i ty of 
ENGINEER to CONTRACTOR, any Subcontractor, 
any manufacturer, fabricator, supplier or 
distributor, or any of their agents or 
employees or any other person performing 
any of the Work. 

9.8.2 Wherever in the Contract Documents 
the terms "as ordered," "as directed," "as 
required," "as allowed," or terms of like 
effect or import are used, or the 
adjectives "reasonable," "suitable," 
"acceptable," "proper," or "satisfactory" 
or adjectives of like effect or import are 
used, to describe a requirement, direction, 
review or judgment of ENGINEER as to the 
Work, it is intended that such requirement, 
direction, review or judgment will be 
solely to evaluate the Work for compliance 
with the Contract Documents (unless there 
is a specific statement indicating 
otherwise). The use of any such term or 
adjective never indicates that ENGINEER 
shall have authority to supervise or direct 
performance of the Work or authority to 
undertake responsibility contrary to the 
provisions of paragraphs 9.8.3 and 9.8.4. 

9.8.3 ENGINEER will not be responsible for 
CONTRACTOR's means, methods, techniques, 
sequences or procedures of construction, or 
the safety precautions and programs 
incident thereto, and ENGINEER wi 11 not be 
responsible for CONTRACTOR's failure to 
perform the Work in accordance with the 
Contract Documents. 

9.8.4 ENGINEER will not be responsible for 
the acts or omissions of CONTRACTOR or of 
any Subcontractor, or of the agents or 
emp 1 oyees of any CONTRACTOR or 
Subcontractor, or of any other persons at 
the site or otherwise performing any of the 
Work. 
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SECTION 10 

CHANGES IN THE WORK 

10.1 Without invalidating the Agreement 
and without notice to any surety and 
without releasing any surety, OWNER may, at 
any time or from time to time, order 
additions, deletions or revisions in the 
Work, i ncl udi ng such increases or decreases 
in quantities of Bid Items as OWNER 
determines to be necessary or desirable; 
these will be authorized by Change Orders. 
Upon receipt of a Change Order, CONTRACTOR 
shall proceed with the Work involved. All 
such Work sha 11 be executed under the 
applicable conditions of the Contract 
Documents. If any Change Order causes an 
increase or decrease in the Contract Price 
or an extension or shortening of the 
Contract Time, an equitable adjustment will 
be made as provided in Section 11 or 
Section 12 on the basis of a claim made by 
either party. 

10.2 ENGINEER may authorize minor changes 
in the Work not involving an adjustment in 
the Contract Price or the Contract Time, 
which are consistent with the overall 
intent of the Contract Documents. These 
may be accomplished by a Field Order and 
shall be binding on OWNER, and also on 
CONTRACTOR who shall perform the change 
promptly. If CONTRACTOR believes that a 
Field Order justifies an increase in the 
Contract Price or Contract Time, CONTRACTOR 
may make a claim therefor as provided in 
Section 11 or Section 12. 

10.3 ENGINEER with the OWNER'S approval or 
at the OWNER'S direction may issue a Field 
Order that will involve an adjustment in 
the Contract Price or the Contract Time. 
This type of Field Order is used to 
authorize changes in the project in a 
timely manner and allow the CONTRACTOR to 
proceed with the work without delays. This 
type of Fie 1 d Order shall become a Change 
Order or part of a Change Order as soon as 
the total change in Contract Price and/or 
time is established. 

10.4 Additional Work performed without 
authorization of a Field Order/Change Order 
will not entitle CONTRACTOR to an increase 
in the Contract Price or an extension of 
the Contract Time, except in the case of an 
emergency as provided in paragraph 6.12 and 
except as provided in paragraphs 10.2 and 
13 .4.2. 

10.5 OWNER shall execute appropriate 
Change Orders prepared by ENGINEER covering 
changes in the Work which are covered by a 
Field Order, or required by OWNER, or 
required because of unforeseen physical 
conditions or emergencies, or because of 
uncovering Work found not to be defective, 
or as provided in paragraph 11.9, or 
because of any other claim of CONTRACTOR 
for a change in the Contract Time or the 
Contract Price which is recommended by 
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ENGINEER and accepted by OWNER. When 
possible and practical the OWNER shall 
process Change Orders in a timely manner to 
facilitate payment to the CONTRACTOR for 
completed authorized changes in the work. 

10.6 If notice of any change affecting the 
general scope of the Work or change in the 
Contract Price is required by the 
provisions of any Bond to be given to the 
Surety, it will be CONTRACTOR's 
res pons i bil i ty to so notify the surety, and 
the amount of each applicable Bond shall be 
adjusted accordingly. CONTRACTOR shall 
furnish proof of such adjustment to OWNER. 

(REVISED 12/92, UPDATE NO. 4) 



SECTION 11 

CHANGE OF CONTRACT PRICE 

11.1 COMPENSATION 

The Contract Price constitutes the total 
compensation payable to CONTRACTOR for 
performing the Work. All duties, 
responsibilities, and obligations assigned 
to or undertaken by CONTRACTOR shall be at 
his expense without change in the Contract 
Price. 

11.2 CHANGE ORDER 

The Contract Price may only be changed by a 
Change Order. Any claim for an increase in 
the Contract Price shall be based on 
written notice delivered to OWNER and 
ENGINEER within fifteen ( 15) days of the 
occurrence of the event giving rise to the 
claim. Notice of the amount of the claim 
with supporting data shall be delivered 
within forty-five (45) days of such 
occurrence unless ENGINEER, in writing, 
allows an additional period of time to 
ascertain accurate cost data. All claims 
for adjustments in the Contract Price shall 
be determined by ENGINEER if OWNER and 
CONTRACTOR cannot otherwise agree on the 
amount involved. Any change in the 
Contract Price resulting from any such 
claim shall be incorporated in a Change 
Order. No claim for an adjustment in the 
Contract Price will be valid if not 
submit ted in accordance with this paragraph 
11 .2. 

11.3 VALUE OF WORK 

The va 1 ue of any Work covered by a Change 
Order or of any claim for an increase or 
decrease in the Contract Price shall be 
determined in one of the following ways: 

ll.3.1 Where the Work involved is covered 
by unit prices contained in the Contract 
Documents and the tot a 1 amount of increase 
or decrease in quantity of a Bid Item does 
not vary more than twenty five percent 
(25%) from the estimated quantity shown in 
the Bid Proposal for that Bid Item, by 
application of unit prices to the 
quantities of the items involved. 

11.3.2 By mutual acceptance of a lump sum 
or unit prices. 

11.3.3 On the basis of the Cost of the 
Work (determined as provided in paragraphs 
11.4 and ll.5) plus a CONTRACTOR's Fee for 
overhead and profit (determined as provided 
in paragraph 11.6). 

11.4 COST OF THE WORK (INCLUSION) 

The term Cost of the Work means the sum of 
all costs necessarily incurred and paid by 
the CONTRACTOR in the proper performance of 
the Work. Except as otherwise may be 
agreed to in writing by OWNER such costs 
shall be in amounts no higher than those 
prevailing in the locality of the Project, 

shall include only the following items, and 
sha 11 not inc 1 ude any of the costs itemized 
in paragraph 11.5: 

ll.4.1 Payroll costs for employees in the 
direct employ of CONTRACTOR in the 
performance of the Work under schedules of 
job classifications agreed upon by OWNER 
and CONTRACTOR. Payroll costs for 
employees not employed full time on the 
work shall be apportioned on the basis of 
their time spent on the Work. Payroll 
costs shall include salaries and wages plus 
the cost of fringe benefits which shall 
include social security contributions, 
unemployment, excise and payroll taxes, 
workmen' s compensation, he a 1 th and 
retirement benefits, sick leave, vacation 
and holiday pay applicable thereto. Such 
employees shall include superintendents and 
foremen at the site. The expenses of 
performing work after regular working 
hours, on Sunday or legal holidays shall be 
included in the above to the extent 
authorized by OWNER. 

ll.4.2 Cost of all materials and equipment 
furnished and incorporated in the Work, 
including costs of transportation and 
storage thereof, and manufacturers' field 
services required in connection therewith. 
All cash discounts shall accrue to 
CONTRACTOR unless OWNER deposits funds with 
CONTRACTOR with which to make payments, in 
which case the cash discounts shall accrue 
to OWNER. All trade discounts, rebates, 
and refunds and all returns from sale of 
surplus materials and equipment shall 
accrue to OWNER; and CONTRACTOR shall make 
provisions so that they may be obtained. 

11.4.3 Payments made by CONTRACTOR to the 
subcontractors for work performed by 
Subcontractors. If required by OWNER, 
CONTRACTOR shall obtain competitive bids 
from Subcontractors acceptable to him and 
sha 11 deliver such bids to OWNER who wi 11 
then determine, with advice of ENGINEER, 
which bids wi 11 be accepted. If a 
subcontract provides that the Subcontractor 
is to be paid on the basis of Cost of the 
Work Plus a Fee, the Cost of the Work shall 
be determined in accordance with paragraphs 
11.4 and 11.5. All subcontracts shall be 
subject to the other conditions of the 
Contract Documents insofar as applicable. 

11.4.4 Costs of special consultants 
(including, but not limited to, engineers, 
architects, testing laboratories, 
surveyors, lawyers, and accountants) 
employed for services specifically related 
to the Work. 

11.4.5 Supplemental costs including the 
following: 

ll .4.5.1 The proportion of necessary 
transportation, traveling, and subsistence 
expenses of CONTRACTOR's employees incurred 
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in discharge of duties connected with the 
Work. 

ll.4.5.2 Cost, including transportation 
and maintenance, of all materials, 
supplies, equipment, machinery, appliances, 
office and temporary facilities at the 
site, and hand tools not owned by the 
workmen, which are consumed in the 
performance of the Work; and cost less 
market value of such i terns used but not 
consumed which remain the property of 
CONTRACTOR. 

11.4.5.3 Rentals of all construction 
equipment, machinery and the parts thereof 
whether rented from the Contractor or other 
rent a 1 agencies will be authorized by the 
ENGINEER and approved by the OWNER. The 
rate for rental equipment, machinery and 
the parts thereof wi 11 be computed and paid 
by the City of Albuquerque based on the 
following: 

11.4.5.3.1 In cases where the piece of 
equipment to be used, whether specialized 
or not, is rented or 1 eased from an outside 
agency and used in the execution of 
negotiated or force account work, a 
reasonable rental rate agreed upon in 
advance by the CONTRACTOR and the ENGINEER 
may be allowed upon presentation of the 
rent a 1 agency's quotation. To the approved 
rental rate, the established Hourly 
Operating Costs as listed in the current 
Blue Book (Rental Rate Blue Book in effect 
at the time of equipment use, published by 
Equipment Guide Book Co., Palo Alto, 
California) will be added; to this total an 
additional 15% will be added for 
administering this item. 

11 .4.5.3.2 In cases where the piece of 
equipment to be used, whether specialized 
or not, to be used is owned by the 
contractor, the rental rate will be 
computed as follows: 

City of Albuquerque (COA) Equipment 
Rental Rate= Blue Book Hourly Rate X 
0.50 +Blue Book Hourly Operating Cost. 

The rates shown in the Blue Book have been 
computed from current costs of ownership 
and operation related to the average number 
of hours usage per year. The rates shown 
do not include operating personnel. The 
ownership cost represents the total cost of 
depreciation, interest, insurance, taxes, 
storage, etc., reduced to an hourly rate. 
Estimated operating cost/hour includes 
fuel, 1 ubri cants, tires and other operating 
expendables, such as the percentage of 
mechanic's wages chargeable to preventive 
and field maintenance. The current Blue 
Book as modified above by the City of 
Albuquerque shall apply for any machinery 
or special equipment (other than small 
tools), including fuel, lubricants and 
transportation costs and the use of which 
has been authorized by the ENGINEER. COA 
Equipment Rental Rates will be applied in 
accordance with the following criteria: 

A. Manufacturer's i denti fi cation plates 
attached to equipment shall be used insofar 
as possible to determine identification and 
capacities of the designated i terns of 
equipment. Where the equipment is not 
provided with such p 1 ates, the CONTRACTOR 
will be required to supply written 
statements certifying the equipment 
identification and capacity as shown by his 
equipment inventory. The ENGINEER'S 
records shall be completed in full to 
include type, capacity and horsepower for 
the equipment used in order to properly 
correlate the equipment with that described 
in the Rental Rate Blue Book schedule. The 
listed Blue Book rates are the maximum for 
equipment of modern design and in good 
working condition. Equipment shall be so 
handled and used to provide normal output 
and production. 

B. Most commonplace items of equipment are 
listed in the Blue Book. In cases where 
the piece of equipment to be used is not 
listed in the Blue Book, the rental rate 
will be established by requesting a rate 
from Equipment Guide Book Company or by 
using the Blue Book Rental Rate for a 
comparable piece of equipment being used, 
as determined by the ENGINEER. If the 
equipment used is of such age that it is 
not listed, then the most comparable 
machine shown in the Blue Book, as 
determined by the ENGINEER, will be used. 

C. Standard manufactured i terns i denti fi ed 
by unit weight or section dimensions will 
be measured utilizing nominal weights or 
dimensions. Unless more stringently 
controlled by tolerances in cited 
specifications, manufacturing tolerances 
established by the industries involved will 
be accepted. 

D. "Move-in" and "move-out" charges 
required by the piece of equipment not 
available on the job will be included as 
part of the extra work at actual 
transportation cost if the particular piece 
of equipment is not moved onto the specific 
job under its own power. "Move-in" and 
"move-out" charges will be paid once each 
for any particular piece of equipment 
except in unusual circumstances which must 
be justified in writing and authorized by 
the ENGINEER. "Move-in" and "move-out" 
charges shall include all costs of 1 oadi ng 
and unloading. 

E. Equipment rental rates for standby 
time, when authorized in writing by the 
ENGINEER, will be one-half of the computed 
COA Equipment Rental Rate less the Hourly 
Operating Cost. Under no circumstances 
shall it be assumed that idle equipment 
will be paid for under these standby 
prov1 s1 ons unti 1 after payment for idle 
equipment is authorized in writing by the 
ENGINEER. 

F. The regional difference percentage as 
described in Section 1, paragraph 9, of the 
Blue Book will not be applicable. 
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G. Overtime as described in Section One of 
the current Blue Book will not apply. All 
equipment used on extra work will be paid 
for at the regular hourly rate as 
determined by using the formula for City of 
Albuquerque Equipment Rental Rate. 

11.4.5.4 Sales, use, 
related to the Work 
CONTRACTOR is liable, 
governmental authority. 

or similar taxes 
and for which 
imposed by any 

ll.4.5.5 Deposits lost for causes other 
than CONTRACTOR's negligence, roy a 1 ty 
payments, and fees for permits and licenses. 

ll.4.5.6 Losses, damages, and expenses not 
compensated by insurance or otherwise, 
sustained by CONTRACTOR in connection with 
the execution of and to the Work, provided 
they have resulted from causes other than 
the negligence of CONTRACTOR, any 
Subcontractor, or anyone directly or 
indirectly employed by any of them or for 
whose acts any of them may be liable. Such 
losses shall include settlements made with 
the written consent and approval of OWNER. 
No such 1 osses, damages, and expenses shall 
be included in the Cost of the Work for the 
purpose of determining CONTRACTOR's Fee. 
If, however, any such loss or damage 
requires reconstruction and CONTRACTOR is 
placed in charge thereof, he shall be paid 
for his services a fee proportionate to 
that stated in paragraph 11.6.2. 

ll.4.5.7 The cost of utilities, fuel, and 
sanitary facilities at the site. 

11.4.5.8 Minor expenses such as 
telegrams, 1 ong distance telephone calls, 
telephone service at the site, expressage 
and similar petty cash items in connection 
with the Work. 

11.4.5.9 Cost of premiums for bonds and 
insurance which OWNER is required to pay in 
accordance with paragraph 5.3. 

11.5 COST OF WORK (EXCLUSION) 

The term Cost of the Work shall not include 
any of the following: 

ll .5.1 Payroll costs and other 
compensation of CONTRACTOR's officers, 
executives, principals (of partnership and 
sole proprietorships), general managers, 
engineers, architects, estimators, 
timekeepers, clerks, and other personnel 
employed by CONTRACTOR whether at the site 
or in his principal office or a branch 
office for general administration of the 
Work and not specifically included in the 
schedule referred to in paragraph 
ll.4.1--all of which are to be considered 
administrative costs covered by the 
CONTRACTOR's Fee. 

11.5.2 Expenses of CONTRACTOR's principal 
and branch offices other than his office at 
the site. 

11.5.3 Any part of CONTRACTOR's capital 

expenses, including interest on 
CONTRACTOR's capital employed for the Work 
and charges against CONTRACTOR for 
delinquent payment. 

11.5.4 Cost of premiums for all bonds and 
for all insurance policies whether or not 
CONTRACTOR is required by the Contract 
Documents to purchase and maintain the same 
(except as otherwise provided in paragraph 
11.4.5.9). 

11.5.5 Costs due to the negligence of 
CONTRACTOR, any Subcontractor, or anyone 
directly or indirectly employed by any of 
them or for whose acts any of them may be 
liable, including but not limited to, the 
correction of defective work, disposal of 
materials or equipment wrongly supplied and 
making good any damage to property. 

ll .5.6 Other overhead or general expense 
costs of any kind and the costs of any i tern 
not specifically and expressly included in 
paragraph 11.4. 

11.6 CONTRACTOR'S FEE 

The CONTRACTOR's Fee which sha 11 be all owed 
to CONTRACTOR for his overhead and profit 
shall be determined as follows: 

11.6.1 a mutually acceptable fixed fee; or 
if none can be agreed upon, 

11.6.2 A fee based on the following 
percentages of the various portions of the 
Cost of the Work: 

11.6.2.1 for costs incurred under 
paragraphs 11.4.1 and ll.4.2, the 
CONTRACTOR's Fee shall be ten percent (10%), 

11.6.2.2 for costs incurred under 
paragraph 11 .4. 3, the CONTRACTOR's Fee 
shall be ten percent (10%); and if a 
subcontract is on the basis of Cost of the 
Work Plus a Fee, the maximum allowable to 
the Subcontractor as a fee for overhead and 
profit shall be ten percent (10%), and 

11.6.2.3 no fee shall be payable on the 
basis of costs itemized under paragraphs 
11.4.4, ll.4.5, and 11 .5. 

11.7 OVERHEAD AND PROFIT 

The amount of credit to be allowed ~y 
CONTRACTOR for any change which results 1 n 
a net increase in cost for the change order 
OR the amount of credit to be allowed OWNER 
for any change which results in a net 
decrease in the cost for such change order 
shall include the combined overhead and 
profit of CONTRACTOR, so calculated in this 
Section 11 . 

11.8 ITEMIZED COST 

11 .8 Whenever the cost of any Work is to 
be determined pursuant to paragraphs 11 .4 
and 11.5, CONTRACTOR will submit in form 
prescribed by ENGINEER an itemized cost 
breakdown together with supporting data. 
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11.9 CASH ALLOWANCES 

11 . 9. 1 It is understood that CONTRACTOR 
has included in the Contract Price all 
allowances so named in the Contract 
Documents and shall cause the Work so 
covered to be done by such materialmen, 
suppliers, or Subcontractors and for such 
sums within the limit of the allowances as 
ENGINEER may approve. 

11 .9.2 Upon final payment, the Contract 
Price sha 11 be adjusted as required and an 
appropriate Change Order issued. 
CONTRACTOR agrees that the original 
Contract Price includes such sums as he 
deems proper for costs and profit on 
account of cash allowances. No demand for 
additional cost or profit in connection 
therewith will be allowed. 

11.10: The CONTRACTOR agrees that, by 
signing any Change Order, the compensation 
established in the Change Order shall 
comprise the total complete compensation 
due to the CONTRACTOR for the Work and 
Contract Time defined in the Change Order. 
The CONTRACTOR agrees that the Change Order 
is in full accord and satisfaction of all 
disputed compensation amounts and Contract 
time including but not limited to 
compensation amounts and Contract Time for 
interrupti on of schedules, extended home or 
other office overhead, all other overhead, 
profit, and delay and impact claims or 
ripple effect, attributable to those 
matters included within the Change Order, 
and that CONTRACTOR'S execution of the 
Change Order is a waiver of any reservation 
of claim for additional compensation, 
increase in Contract Price and Contract 
Time with respect to the Change Order. 
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SECTION 12 

CHANGE OF THE CONTRACT TIME 

12.1 The Contract Time may only be changed 
by a Change Order. Any claim for an 
extension in the Contract Time shall be 
based on written notice delivered to OWNER 
and ENGINEER within fifteen ( 15) days of 
the occurrence of the event giving rise to 
the claim. Notice of the extent of the 
claim with supporting data shall be 
delivered within forty-five (45) days of 
such occurrence unless ENGINEER allows an 
additional period of time to ascertain more 
accurate data. All claims for adjustment 
in the Contract Time shall be determined by 
ENGINEER if OWNER and CONTRACTOR cannot 
otherwise agree. Any change in the 
Contract Time resulting from any such claim 
shall be incorporated in a Change Order. 
No claim for adjustment in the Contract 
Time will be valid if not submitted in 
accordance with this paragraph 12.1. 

12.2 The contract time will be extended in 
an amount equal to the time 1 ost due to 
de 1 ays beyond the cant rol of the CONTRACTOR 
if the Contractor makes a claim therefor, 
as provided in Section 12.1. The 
CONTRACTOR shall not be entitled to 
additional time to perform the Agreement 
beyond the number of days indicated in the 
Change Order for the matters included 
within the Change Order and the attachments 
thereto and the CONTRACTOR shall not be 
entitled to additional costs, overhead, 
profit, extended or other office overhead 
related to any time, interruption of 
schedules or other delay or impact claim or 
ripple effect attributable to the matters 
included in the Change Order and the 
attachments thereto, except as specifically 
allowed in the Change Order. Delays that 
may be the basis for a Change Order include 
acts of neglect by any separate contractor 
employed directly by OWNER, abnormal 
weather conditions, acts of nature, labor 
disputes, among other similar items not 
under the control of the CONTRACTOR but 
shall not include severe weather conditions 
or acts of nature (acts of God) that are 
not abnormal, and acts, errors, or 
omissions caused by any agent, employee, 
any tier of subcontractors, suppliers, or 
manufacturers or other person or entity 
under the control or supervision of the 
CONTRACTOR or any tier of subcontractors, 
suppliers or manufacturers who have 
contracted with the CONTRACTOR. This 
Section shall also apply to change Orders 
indicating "no" or "zero" days additional 
Contract Time. 

12.3 All time limits stated in the 
Contract Documents are of the essence of 
the Agreement. The conditions of this 
Section 12 shall not exclude recovery for 
damages (including compensation for 
additional professional service) for delay 
by either party. 
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Section 13 

WARRANTY AND GUARANTEE; TESTS AND INSPECTIONS; 
CORRECTION, REMOVAL, OR ACCEPTANCE OF DEFECTIVE WORK 

13. 1 : WARRANTY AND GUARANTEE 

13. 1.1 CONTRACTOR warrants and guarante~s 
to OWNER that all Work will be 1n 
accordance with the Contract Documents and 
shall not be Defective Work. CONTRACTOR 
further warrants and guarantees to OWNER 
that all materials and equipment or other 
elements of the Work shall be new and 
unused prior to installation, or delivery 
to OWNER unless otherwise specified in the 
Contract Documents. Prompt notice of all 
defects identified by ENGINEER or OWNER 
shall be given to CONTRACTOR. All 
Defective Work, whether or not in place, 
may be rejected, corrected or accepted as 
provided in this Section 13. 

13.1.2 Payment for Defective Work: 
Whenever CONTRACTOR is required to pay for 
costs of Defective Work in this Section 13, 
OWNER shall be entitled to deduct such 
costs from the Contract Price, including, 
but not limited to existing retainage held 
by OWNER in accordance with Section 14 of 
these General Conditions. In the event the 
costs of correcting or removing and 
replacing Defective Work occurs after final 
acceptance and payment, or should the 
balance of the Contract Price payable to 
CONTRACTOR be insufficient to pay OWNER, 
CONTRACTOR shall pay to OWNER all such 
costs. 

13.2 TESTS AND INSPECTIONS 

13.2.1: IN GENERAL 

13.2.1.1: CONTRACTOR shall give ENGINEER 
timely notice of readiness of the Work for 
all required inspections, tests or 
approvals. 

13.2.1.2: If the Contract Documents, laws, 
ordinance, rules, regulations, or orders of 
any public authority having jurisdiction 
require any Work to specifically be 
inspected, tested, or approved by some 
public body, CONTRACTOR shall assume full 
responsibility therefor, pay all costs in 
connection therewith and furnish ENGINEER 
the required certificates of inspection, 
testing, or approval. CONTRACTOR shall 
also be responsible for and shall pay all 
costs in connection with any inspection or 
testing required in connection with OWNER's 
or ENGINEER's acceptance of a Supplier of 
materials or equipment proposed to be 
incorporated in the Work, or of materials 
or equipment submitted for approval prior 
to CONTRACTOR's purchase thereof for 
incorporation in the Work. All other 
inspections, tests, and approvals required 
by the Contract Documents shall be 
performed by organizations acceptable to 
OWNER and CONTRACTOR and the costs thereof 
shall be borne by OWNER unless otherwise 
specified. 

13.2.1.3: Neither observations by ENGINEER 
nor inspections, tests, or approval by 
persons other than CONTRACTOR shall relieve 
CONTRACTOR from CONTRACTOR's obligations to 
perform the Work in accordance with the 
requirements of the Contract Documents. 

13.2.1.4: All inspections, tests or 
approvals other than those required by Laws 
or Regulations or any public body having 
jurisdiction shall be performed by 
organizations acceptable to OWNER (or by 
ENGINEER if so specified). 

13.2.2 LABORATORY TESTING 

13.2.2.1: Job Mix Formulae and Design 
Mixes: The preparation of job mix formulae 
and design mixes together with necessary 
sampling and testing as required for this 
Contract shall be at CONTRACTOR's expense. 
Such sampling and testing shall be 
performed by an approved testing 
laboratory under the direct supervision of 
a New Mexico Registered Professional 
Engineer. Mix design and job mix formulae 
submittals shall state the methods used in 
preparing the design or formulae together 
with substantiating data and graphic 
representations as appropriate, shall 
respond to all pertinent material 
requirements listed in the technical 
specifications, and shall give 
recommendations for job procedures and job 
mix tolerance limits necessary to give 
reasonable assurance that the specification 
requirements will be met in the field, when 
appropriate. Unless specified otherwise in 
the Technical Specifications, all job mix 
formulae and design mixes, and material 
tests relating thereto shall be based upon 
tests conducted no more than 12 months 
prior to the date the mix design is 
submitted. 

13.2.2.2: Materials or Manufactured 
Items: Testing of materials or 
manufactured items shall be at CONTRACTOR's 
expense. Tests for materials or 
manufactured items shall be certified as 
meeting contract specifications by an 
approved testing laboratory under the 
direct supervision of a professional 
engineer registered in the state of 
manufacture or a testing laboratory 
approved by ENGINEER. Materials or 
manufactured items that require, as 
specified herein, either a certificate of 
compliance or analysis or both, stating 
that the materials comply in all respects 
with the requirements of the speci fica t ions 
shall not be installed before the 
certificates are submitted to the 
ENGINEER. The certificates shall be signed 
by a person having legal authority to bind 
the supplier or manufacturer. 
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13.2.3 FIELD TESTING 

13.2.3.1: The field testing of all locally 
processed or produced material directly 
incorporated into the Work, including but 
not limited to the establishment of density 
curves representative of materials to be 
used in the embankment, subgrade and 
backfilling operations and compliance test 
will be paid by OWNER. All such field 
testing required in the Contract Documents 
shall be paid by OWNER, provided that such 
payment shall be made by OWNER directly to 
the testing agency and CONTRACTOR sha 11 not 
be entitled to any additional fees, markup 
or percentage of the Contract Price for 
such payment by OWNER. In the event the 
initial testing shows Defective Work, 
materials, supplies or equipment, all 
subsequent testing shall be at CONTRACTOR'S 
sole expense. The CONTRACTOR shall pay for 
such subsequent testing directly to the 
testing agency. In the event the 
CONTRACTOR fa i 1 s to make such payment, the 
provisions of Section 13.1.1 of this 
Section shall apply. ENGINEER shall 
determine the number, type and 1 ocati on of 
tests. CONTRACTOR shall furnish, 
incidental to this Contract and at no extra 
cost to OWNER, necessary equipment, too 1 s 
and labor, except testing equipment, to 
assist the testing agency in the 
performance of field tests. Copies of all 
laboratory and field tests shall be 
forwarded to CONTRACTOR, ENGINEER, and 
OWNER. 

13.2.3.2: In the event any Work is covered 
contrary to the Contract Documents or to 
the writ ten request of the Engineer, the 
CONTRACTOR shall give ENGINEER timely 
notice of readiness of the Work for all 
inspections, tests, or approvals. If any 
such Work required to be inspected, tested, 
or approved is covered without written 
approval of ENGINEER, it must, if requested 
by ENGINEER, be uncovered for observation; 
and such uncovering shall be at 
CONTRACTOR's expense unless CONTRACTOR has 
given ENGINEER timely notice of his 
intention to cover such Work and ENGINEER 
has not acted with reasonable promptness in 
response to such notice. 

13.3 ACCESS TO WORK: ENGINEER and his 
representatives, other representatives of 
OWNER, testing agencies and governmental 
agencies with jurisdictional interests 
shall have access to the Work at reasonab 1 e 
time for their observation, inspecting and 
testing. CONTRACTOR shall provide proper 
and safe conditions for such access. 

13.4 UNCOVERING THE WORK 

13.4.1: In the event any Work is covered 
contrary to the Contract Documents or to 
the written request of the Engineer, the 
CONTRACTOR shall bear or pay all direct, 
indirect, consequential costs of uncovering 
(when applicable), exposure, observation, 
inspection, testing and reconstruction, 

including, but not limited to fees, charges 
and costs of engineers, architects, 
attorneys and other professionals. OWNER 
shall be entitled to a decrease in the 
Contract Price when such inspection or test 
occurs prior to final payment and 
acceptance and CONTRACTOR shall pay OWNER 
for such cost in the event the inspection 
or test occurs subsequent to final payment 
and acceptance of the Work. ENGINEER shall 
determine the number, type and location of 
tests. CONTRACTOR shall furnish i nci denta 1 
to this contract, at no extra cost to 
OWNER, necessary equipment, tools and 
labor, except testing equipment, to assist 
the testing agency in the performance of 
field tests. Copies of all laboratory and 
field tests shall be forwarded to 
CONTRACTOR, ENGINEER, and OWNER. 

13.4.2: In the event any Work has been 
covered which Engineer has not specifically 
requested to observe or the Contract 
Documents do not specifically require to be 
observed prior to being covered or if 
ENGINEER considers it necessary or 
advisable that covered Work be observed by 
ENGINEER or inspected or tested by others, 
CONTRACTOR, at ENGINEER's request, shall 
uncover, expose or otherwise make avai 1 able 
for observation, inspection or testing as 
ENGINEER may require, that portion of the 
Work in question, furnishing all necessary 
labor, material and equipment. If it is 
found that such Work is Defective, 
CONTRACTOR shall bear all direct, indirect 
and consequential costs of such uncovering, 
exposure, observation, inspection and 
testing and of satisfactory reconstruction, 
(including but not limited to fees and 
charges of engineers, architects, attorneys 
and other professionals), and OWNER shall 
be entitled to an appropriate decrease in 
the Contract Price, and, if the parties are 
unable to agree as to the amount thereof, 
may make a claim therefor as provided in 
Section 11. If, however, such Work is not 
found to be Defective, CONTRACTOR shall be 
allowed an increase in the Contract Price 
or an extension of the Contract Time, or 
both, directly attributable to such 
uncovering, exposure, observation, 
inspection, testing and reconstruction; 
and, if the parties are unable to agree as 
to the amount or extent thereof, CONTRACTOR 
may make a claim therefor as provided in 
Sections 11 and 12. 

13.5 OWNER MAY STOP THE WORK: 

If the Work is Defective, or CONTRACTOR 
fails to supply sufficient skilled workers 
or suitable materials or equipment, or 
fails to pay subcontractors or for labor, 
materials or equipment, or fails to furnish 
or perform the Work in such a way that the 
completed Work shall conform to the 
Contract Documents, OWNER may order 
CONTRACTOR to stop the Work, or any portion 
thereof, unti 1 the cause for such order has 
been eliminated; however, this right of 
OWNER to stop the Work shall not give rise 
to any duty on the part of OWNER to 
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exercise this right for the benefit of 
CONTRACTOR or any other party. 

13.6 CORRECTION OR REMOVAL OF DEFECTIVE 
WORK 

If required by ENGINEER, CONTRACTOR shall 
promptly, as directed by the ENGINEER, 
either correct all Defective Work, whether 
or not fabricated, installed, or completed, 
or, if the Work has been rejected by 
ENGINEER, remove it from the Site of the 
Work and replace it with non-Defective 
Work. CONTRACTOR shall bear and pay for 
all direct, indirect, and consequential 
costs of such correction, removal and 
replacement, including but not limited to 
fees, charges and costs of engineers, 
architects, attorneys, and other 
professionals incurred by OWNER and made 
necessary by such correction or removal and 
replacement. In the event CONTRACTOR 
fails, for any reason, to correct Defective 
Work or remove and replace rejected 
Defective Work within the time specified in 
ENGINEER's written notice to correct or 
replace Defective Work, OWNER shall be 
entitled to have such Defective Work 
corrected or replaced. CONTRACTOR shall 
bear and pay for all direct, indirect, and 
consequential cost of such correction or 
removal and replacement, including but not 
1 i mi ted to fees, charges, and costs of 
engineers, architects and attorneys, and 
other professi anal s incurred by OWNER and 
made necessary by such correction or 
removal and replacement. OWNER shall be 
entitled to deduct such costs from the 
Contract Price, including but not limited 
to existing retainage held by OWNER 
pursuant to Section 14 of these General 
Conditions. Consequential costs shall 
inc 1 ude, but are not 1 i mited to costs of 
correcting or removing and replacing all 
Work of others, or personal or real 
property of OWNER or others, that may be 
damaged or destroyed directly or indirectly 
by CONTRACTOR's Defective Work or by the 
correction or removal and replacement of 
the Defective Work. 

13.7 ONE YEAR CORRECTION PERIOD 

If within one year after the date of 
Substantial Completion as identified in the 
1 etter of acceptance issued by the Owner or 
such longer period of time as may be 
prescribed by Laws or Regulations or by the 
terms of any applicable special guarantee 
required by the Contract Documents or by 
any specific provision of the Contract 
Documents, any Work is found to be 
Defective, CONTRACTOR shall promptly, 
without cost to OWNER and in accordance 
with OWNER's written instructions, either 
correct such Defective Work, or, if it has 
been rejected by OWNER, remove it from the 
Site and replace it with non-Defective 
Work. OWNER shall give CONTRACTOR written 
notice of OWNER'S discovery of Defective 
Work. Such notice shall be postmarked no 
later than thirty days after the expiration 

of the one year correction period or such 
1 anger correction period as required in the 
Contract Documents, provided that such 
notice shall concern only Defective Work 
identified by OWNER during the applicable 
correction period. CONTRACTOR shall bear 
and pay all direct, indirect, and 
consequential costs of such correction, or 
removal and replacement as provided in 
paragraph 13.6, above. If CONTRACTOR does 
not promptly comply with the terms of such 
instruction, or, in an emergency where 
delay would cause serious risk of loss or 
damage, OWNER may have the Defective Work 
corrected or the rejected Defective Work 
removed and replaced, and all direct, 
indirect and consequential costs of such 
removal and replacement (including but not 
limited to fees and charges of engineers, 
architects, attorneys and other 
professi anal s) shall be paid by CONTRACTOR, 
as provided in paragraph 13.6 above. In 
special circumstances where a particular 
item of equipment is placed in continuous 
service before Substantial Completion of 
all the Work, the correction period for 
that item may start to run from an earlier 
date if so provided in the Contract 
Documents. Consequential costs shall 
include, but are not 1 i mi ted to costs of 
correcting or removing and replacing all 
Work of others, or personal or real 
property of OWNER or others, that may be 
damaged or destroyed directly or indirectly 
by CONTRACTOR's Defective Work or by the 
correction or removal and replacement of 
Defective Work. OWNER's costs of testing 
or exploratory Work conducted to verify the 
existence or extent of Defective Work also 
be a direct cost of correcting or removing 
and replacing Defective Work for which 
CONTRACTOR shall pay OWNER. 

13.8 ACCEPTANCE OF DEFECTIVE WORK 

In the event of Defective Work identified 
at any time during the performance of this 
Agreement, including but not limited to the 
correction period required in paragraph 
13.7, the OWNER, at its sole option, shall 
be entitled to accept such Defective Work. 
CONTRACTOR shall bear, or pay to OWNER, all 
direct, indirect, and consequential costs 
attributable to OWNER's evaluation of and 
determination to accept such Defective 
Work, including but not limited to fees, 
charges and costs of engineers, architects, 
attorneys, and other professionals. 
CONTRACTOR shall also pay to OWNER an 
amount equal to the 1 oss of value of the 
Work due to the Defective Work, including, 
but not limited to diminished productivity, 
use, function, aesthetics, or life 
expectancy of the Work. These factors 
shall be evaluated by the ENGINEER, should 
such acceptance of Defective Work occur 
prior to final payment or acceptance. In 
addition, the ENGINEER shall provide its 
evaluation and recommendation of the 
acceptance and the costs associated with 
the evaluation of acceptance of Defective 
Work. When acceptance of Defective Work 
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occurs prior to final payment and 
acceptance OWNER shall be entitled to a 
decrease in the Contract Price. Should the 
acceptance of Defective Work occur after 
final payment and acceptance, or should the 
balance of the Contract Price payable to 
CONTRACTOR be insufficient to pay OWNER, 
CONTRACTOR shall pay OWNER a 11 costs 
previously specified in this paragraph. 

13.9 WORK NEGLECTED BY CONTRACTOR 

If CONTRACTOR fails within the time 
specified in the written notice of ENGINEER 
to proceed to correct Defective Work or to 
remove and replace rejected Defective Work 
as required by ENGINEER in accordance with 
paragraph 13.6, or if CONTRACTOR fails to 
perform the Work in accordance with the 
Contract Documents, or if CONTRACTOR fails 
to comply with any other provision of the 
Contract Documents, OWNER may, after seven 
days' written notice to CONTRACTOR, correct 
and remedy any such deficiency. In 
exercising the rights and remedies under 
this paragraph OWNER shall proceed 
expedi ti ousl y. To the extent necessary to 
complete corrective and remedial action, 
OWNER may exclude CONTRACTOR from all or 
part of the Site of the Work (the "Site"), 
take possession of all or part of the Work, 
suspend CONTRACTOR's services related 
thereto, take possession of CONTRACTOR's 
tools, appliances, construction equipment 
and machinery at the Site and incorporate 
in the Work all materials and equipment 
stored at the Site or for which OWNER has 
paid CONTRACTOR but which are stored 
elsewhere. CONTRACTOR shall allow OWNER, 
OWNER's representatives, agents and 
employees such access to the Site as may be 
necessary to enable OWNER to exercise the 
rights and remedies under this paragraph. 
All direct, indirect and consequential 
costs of OWNER in exercising such rights 
and remedies will be charges against 
CONTRACTOR in an amount approved as to 
reasonableness by ENGINEER, and a Change 
Order wi 11 be issued incorporating the 
necessary rev1 s 1 ons in the Contract 
Documents with respect to the Work; and 
OWNER shall be entitled to an appropriate 
decrease in the Contract Price. If the 
parties are unable to agree as to the 
amount thereof, OWNER may make a claim 
therefor as provided in Section 11. Such 
direct, indirect and consequential costs 
will include but not be limited to fees, 
charges, and costs of engineers, 
architects, attorneys and other 
professionals, all court and arbitration 
costs and all costs of repair and 
replacement of Work of others or the real 
or personal property of OWNER or others 
destroyed or damaged by correction, removal 
or replacement of CONTRACTOR's Defective 
Work. CONTRACTOR shall not be allowed an 
extension of the Contract Time because of 
any delay in performance of the Work 
attributable to the exercise by OWNER of 
OWNER's rights and remedies hereunder. 
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SECTION 14 

PAYMENTS TO CONTRACTORS AND COMPLETION 
14.1 SCHEDULES 

At least ten (10) days prior to the first 
Application for Payment, CONTRACTOR shall 
(except as otherwise specified in the 
Contract Documents), submit to ENGINEER a 
progress schedule, a final schedule of Shop 
Drawing submission and where applicable, a 
schedule of values of the Work. These 
schedules shall be satisfactory in form and 
substance to ENGINEER. The schedule of 
values shall include quantities and unit 
prices aggregating to the Contract Price, 
and shall subdivide the Work into component 
parts in sufficient detail to serve as the 
basis for progress payments during 
construction. 

14.2 APPLICATION FOR PROGRESS PAYMENT 

Payment to CONTRACTOR will be made from 
OWNER's funds as follows: 

14.2.1 Progress payments will be made 
monthly, commencing with the month next 
succeeding the month in which OWNER 
notifies CONTRACTOR in writing to commence 
work (Notice to Proceed). ENGINEER will 
make an approximate estimate of the value 
of the Work done and the value (based on 
receipted invoices) of unused materials 
delivered and stored on the site or stored 
at a location approved by the ENGINEER for 
the Work during the previous calendar month 
which estimate shall be incorporated in an 
Application for Payment. After each such 
Application for Payment has been approved 
by OWNER, OWNER will, within twenty (20) 
days, make payment to CONTRACTOR in the 
amount of each such Application for 
Payment, less retainage. 

14.2.2 Five percent (5%) of the amount of 
each Application for Payment, including 
materials delivered to the job site but not 
installed, will be retained until 
Substantial Completion unless good cause 
exists for a requirement of a different 
percentage. Upon Substantial Completion, 
ret a i nage shall be reduced to two percent 
(2%) of the total contract price unless 
good cause exists to retain an amount 
greater or less than two percent (2%). The 
determination of good cause as specified 
heretofore shall be recommended by ENGINEER 
and approved by OWNER. The retai nage 
defined above shall be held by OWNER until 
completion and acceptance of the Work, as 
provided herein. If OWNER fails to make a 
particular progress payment to CONTRACTOR 
as specified herein, such failure shall not 
be held to violate or void this Contract, 
and no interest or penalty payment shall be 
owing to CONTRACTOR on such progress 
payment. 

14.3 CONTRACTOR'S WARRANTY OF TITLE 

CONTRACTOR warrants and guarantees that 
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title to all Work, materials and equipment 
covered by any Application for Payment, 
whether incorporated in the Project or not, 
will pass to OWNER at the time of payment 
free and clear of all liens, claims, 
security interests and encumbrances 
(hereafter in these General Conditions 
referred to as "Liens"). 

14.4 REVIEW OF APPLICATIONS FOR PROGRESS 
PAYMENT 

14.4.1 The CONTRACTOR and OWNER shall 
establish at the pre-construction 
conference the day of each month which 
shall be the last day the CONTRACTOR is 
entitled to include Work for the progress 
payment for the month. ENGINEER's approval 
of any payment requested in an Application 
for Payment will constitute a 
representation by ENGINEER to OWNER, based 
on ENGINEER's on-site observations of the 
Work in progress as an experienced and 
qualified design professional and on 
ENGINEER's review of the Application for 
Payment and the accompanying data and 
schedules that the Work has progressed to 
the point indicated; that, to the best of 
ENGINEER's knowledge, information and 
belief, the quality of the Work is in 
accordance with the Contract Documents 
(subject to an evaluation of the Work as a 
functioning Project upon Substantial 
Completion, to the results of any 
subsequent tests called for in the Contract 
Documents and any qualifications stated in 
his approval) and that CONTRACTOR is 
entitled to payment of the amount 
approved. The ENGINEER shall within seven 
(7) working days from receipt of the 
Application for Payment (1) approve and 
send the Application to the OWNER, or (2) 
disapprove and return the Application to 
CONTRACTOR, or ( 3) respond to CONTRACTOR by 
making inquiries about the Application such 
as requiring explanation or documentation 
in support of the Application. However, by 
approving any such payment, ENGINEER wi 11 
not thereby be deemed to have represented 
that exhaustive or continuous on-site 
inspections have been made to check 
the quality or the quantity of the Work, or 
that the means, methods, techniques, 
sequences, and procedures of construction 
have been reviewed or that any ex ami nation 
has been made to ascertain how or for what 
purpose CONTRACTOR has used the monies paid 
or to be paid to CONTRACTOR on account of 
the Contract Price, or that title to any 
Work, materials or equipment has passed to 
OWNER free and clear of any liens. 

14.4.2 ENGINEER's approval of final 
payment will constitute an additional 
representation by ENGINEER to OWNER that 
the conditions precedent to CONTRACTOR's 
being entitled to final payment as set 
forth in paragraph 14.9 have been fulfilled. 
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14.4.3 ENGINEER may refuse to approve the 
whole or any part of any payment if, in his 
opinion, it would be incorrect to make such 
representations to OWNER. He may also 
refuse to approve any such payment, or 
because of subsequently discovered evidence 
or the results of subsequent inspections or 
tests, nullify any such payment previously 
approved to such extent as may be necessary 
in ENGINEER's opinion to protect OWNER from 
loss because: 

14.4.3.1 the Work is defective, or 
completed Work has been damaged requiring 
correction or replacement, 

14.4.3.2 written claims have been made 
against OWNER or liens have been filed in 
connection with the Work, 

14.4.3.3 the Contract Price has been 
reduced because of Modifications, 

14.4.3 .4 OWNER has been required to 
correct defective Work or complete the Work 
in accordance with paragraph 13.9, 

14.4.3.5 of CONTRACTOR's unsatisfactory 
prosecution of the Work in accordance with 
the Contract Documents, or 

14.4.3.6 of CONTRACTOR's failure to make 

complete, ENGINEER will, within said 
fourteen (14) days, execute and deliver to 
OWNER and CONTRACTOR a definitive 
certificate of Substantial Completion (with 
a revised tentative 1 i st of i terns to be 
completed or corrected) reflecting such 
changes from the tentative certificate as 
he believes are justified after 
consideration of any objections from 
OWNER. At the time of delivery of the 
tentative certificate of Substantial 
Completion ENGINEER will deliver to OWNER 
and CONTRACTOR a writ ten recommendation as 
to division of responsibilities pending 
fi na 1 payment between OWNER and CONTRACTOR 
with respect to security, operation, 
safety, maintenance, heat, utilities and 
insurance. Unless OWNER and CONTRACTOR 
agree otherwise in writing and so inform 
ENGINEER prior to his issuing the 
definitive certificate of Substantial 
Completion ENGINEER's aforesaid 
recommendation will be binding on OWNER and 
CONTRACTOR until final payment. 

14.5.2 OWNER shall have the right to 
exclude CONTRACTOR from the Work after the 
date of Substantial Completion, but OWNER 
shall allow CONTRACTOR reasonable access to 
complete or correct i terns on the tentative 
1 i st. 

payment to any subcontractor, or for labor, 14.6 PARTIAL UTILIZATION 
materials, or equipment. 

14.5 SUBSTANTIAL COMPLETION 

14.5.1 When CONTRACTOR considers the 
entire Work ready for its intended use, 
CONTRACTOR shall, in writing to OWNER and 
ENGINEER, certify that the entire Work is 
substantially complete and request that 
ENGINEER issue a certificate of Substantial 
Completion. Within a reasonable time 
thereafter, OWNER, CONTRACTOR and ENGINEER 
shall make an inspection of the Work to 
determine the status of completion. If 
ENGINEER or OWNER does not consider the 
Work substantially complete, ENGINEER will 
notify CONTRACTOR in writing giving his 
reasons therefor. If ENGINEER considers 
the Work substantially complete, ENGINEER 
will prepare and deliver to OWNER a 
tentative certificate of Substantial 
Completion which shall fix the date of 
Substantial Completion. There shall be 
attached to the certificate a tentative 
list of items to be completed or corrected 
before final payment. OWNER shall have 
seven (7) days after receipt of the 
tentative certificate during which he may 
make written objection to ENGINEER as to 
any provisions of the certificate or 
attached 1 i st. If, after considering such 
objection, ENGINEER concludes that the Work 
is not substantially complete, ENGINEER 
will, within fourteen (14) days after 
submission of the tentative certificate to 
OWNER, notify CONTRACTOR in writing, 
stating his reasons therefor. If, after 
consideration of OWNER's objections, 
ENGINEER considers the Work substantially 
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Use by OWNER of a completed portion of the 
Work may be accompli shed prior to 
Substantial Completion of all the Work 
subject to the following: 

14.6.1 OWNER may at any time request 
CONTRACTOR in writing to permit OWNER to 
use any part of the Work which OWNER 
believes to be substantially complete and 
which may be so used without significant 
interference with construction of the other 
parts of the Work. If CONTRACTOR agrees, 
CONTRACTOR wi 11 certify to OWNER and 
ENGINEER that said part of the work is 
substantially complete and request ENGINEER 
to issue a certificate of Substantial 
Completion for that part of the Work. 
Within a reasonable time thereafter OWNER, 
CONTRACTOR and ENGINEER sha 11 make an 
inspection of that part of the Work to 
determine its status of completion. If 
ENGINEER or OWNER does not consider that 
part of the Work to be substantially 
complete, ENGINEER will notify OWNER and 
CONTRACTOR in writing giving his reasons 
therefor. If ENGINEER considers that part 
of the Work to be substantially complete, 
ENGINEER will execute and deliver to OWNER 
and CONTRACTOR a certificate to that 
effect, fixing the date of Substantial 
Completion as to that part of the Work, 
attaching thereto a tentative list of items 
to be completed or corrected before final 
payment. Prior to issuing a certificate of 
Substantial Completion as to part of the 
Work ENGINEER will deliver to OWNER and 
CONTRACTOR a written recommendation as to 
the division of responsibilities pending 
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fi na 1 payment between OWNER and CONTRACTOR 
with respect to security, operation, 
safety, maintenance, utilities and 
i nsu ranee for that part of the Work which 
sha 11 become binding upon OWNER and 
CONTRACTOR at the time of issuing the 
definitive certificate of Substantial 
Completion as to that part of the Work 
unless OWNER and CONTRACTOR shall have 
otherwise agreed in writing and so informed 
ENGINEER. OWNER shall have the right to 
exclude CONTRACTOR from any part of the 
Work which ENGINEER has so certified to be 
substantially complete, but OWNER shall 
allow CONTRACTOR reasonable access to 
complete or correct i terns on the tentative 
list. 

14.6.2 In 1 i eu of the issuance of a 
certificate of Substantial Completion as to 
part of the Work, OWNER may take over 
operation of a facility constituting part 
of the Work whether or not it is 
substantially complete if such facility is 
functionally and separately usable; 
provided that prior to any such takeover, 
OWNER and CONTRACTOR have agreed as to the 
division of responsibilities between OWNER 
and CONTRACTOR for security, operation, 
safety, maintenance, correction period, 
heat, utilities and insurance with respect 
to such facility. 

14.7 FINAL INSPECTION 

Upon written notice from CONTRACTOR that 
the Project is complete, ENGINEER will make 
a fi na 1 inspection with OWNER and 
CONTRACTOR and will notify CONTRACTOR in 
writing of all particulars in which this 
inspection reveals that the Project is 
incomplete or defective. CONTRACTOR shall 
immediately take such measures as are 
necessary to remedy such deficiencies. 

14.8 FINAL APPLICATION FOR PAYMENT 

After CONTRACTOR has completed all such 
corrections to the satisfaction of ENGINEER 
and delivered all maintenance and operating 
instructions, schedules, guarantees, bonds, 
cert ifi cates of inspection, marked-up 
record documents and other documents, all 
as required by the Contract Documents, and 
after ENGINEER has indicated that the 
Project is acceptable (subject to the 
provisions of paragraph 14.11), CONTRACTOR 
may request final payment. The final 
Application for Payment shall be 
accompanied by all documentation called for 
in the Contract Documents and such other 
data and schedules as OWNER may reasonab 1 y 
require, together with camp 1 ete and 1 ega ll y 
effective releases or waivers (satisfactory 
to OWNER) of all liens arising out of or 
filed in connection with the Project. In 
lieu thereof and as approved by OWNER, 
CONTRACTOR may furnish receipts or releases 
in full; an affidavit of CONTRACTOR that 
the releases and receipts include all 
labor, services, material and equipment for 
which a lien could be filed, and that all 
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payrolls, material and equipment bills, and 
other indebtedness connected with the 
Project for which OWNER or his property 
might in any way be responsible, have been 
paid or otherwise satisfied; and consent of 
the Surety, if any, to final payment. If 
any Subcontractor, manufacturer, 
fabricator, supplier or distributor fails 
to furnish a release or receipt in full, 
CONTRACTOR may furnish a bond or other 
collateral satisfactory to OWNER to 
indemnify OWNER against any lien. 

14.9 FINAL PAYMENT AND ACCEPTANCE 

14.9.1 If, on the basis of ENGINEER's 
observation of the Work during construction 
and final inspection, and ENGINEER's review 
of the documentation to accompany the final 
Application for Payment--all as required by 
the Contract Documents, ENGINEER is 
satisfied that the Project has been 
completed and CONTRACTOR has fulfilled all 
of his obligations under the Contract 
Documents, ENGINEER will, within ten (10) 
days after receipt of CONTRACTOR's request 
for final payment, indicate in writing his 
approval of payment and present the final 
Application for Payment to OWNER. 
Thereupon ENGINEER will give written notice 
to OWNER and CONTRACTOR that the Work is 
acceptable subject to the prov1s1ons of 
paragraph 14. 11. Otherwise ENGINEER will 
indicate in writing the reasons for 
refusing to approve final payment, in which 
case CONTRACTOR shall make the necessary 
corrections. If the Application and 
accompanying documentation are appropriate 
as to form and substance, OWNER shall, 
within thirty (30) days after receipt 
thereof, pay CONTRACTOR the amount approved 
by ENGINEER. 

14.9.2 If, through no fault of CONTRACTOR, 
final completion of the Work is 
significantly delayed and if ENGINEER so 
confirms, OWNER sha 11 , upon receipt of the 
final Application for Payment and 
recommendation of ENGINEER, and without 
terminating the Agreement, make payment of 
the balance due for that portion of the 
Work fully completed and accepted. If the 
remaining balance to be held by OWNER for 
Work not fully completed or corrected is 
less than the retainage stipulated in the 
Agreement, and if Bonds have been furnished 
as required in paragraph 5.1 the written 
consent of the Surety to the payment of the 
balance due for that portion of the Work 
fully completed and accepted shall be 
submitted by CONTRACTOR to ENGINEER with 
CONTRACTOR's request for such payment. 
Such payment shall be made under the terms 
and conditions governing final payment, 
except that it shall not constitute a 
waiver of claims. 

14.10 CONTRACTOR'S CONTINUING OBLIGATION 

CONTRACTOR's obligation to perform and 
camp 1 ete the Work in accordance with the 
Contract Documents shall be absolute. 
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Neither recommendation of any progress or 
final payment by ENGINEER, nor the issuance 
of a certificate of Substantial Completion, 
nor any payment by OWNER to CONTRACTOR 
under the Contract Documents, nor any use 
or occupancy of the Work or any part 
thereof by OWNER, nor any act of acceptance 
by OWNER nor any failure to do so, nor the 
issuance of a notice of acceptabi 1 i ty by 
ENGINEER pursuant to paragraph 14.9, nor 
any correction of defective Work by OWNER 
shall constitute an acceptance of Work not 
in accordance with the Contract Documents 
or a release of CONTRACTOR's obligation to 
perform the Work in accordance with the 
Contract Documents. 

14.11 WAIVER OF CLAIMS 

The making and acceptance of fi na 1 payment 
shall constitute: 

14.ll.l a waiver of all claims by OWNER 
against CONTRACTOR, except claims arising 
from unsettled Liens, from defective Work 
appearing after final inspection pursuant 
to paragraph 14.7 or from failure to comply 
with the Contract Documents or the terms of 
any special guarantees specified therein; 
however, it shall not constitute a waiver 
by OWNER of any rights in respect of 
CONTRACTOR's continuing obligations under 
the Contract Documents; and 

14.ll.2 a waiver of all claims by 
CONTRACTOR against OWNER other than those 
previously made in writing and still 
unsettled. 

14.12 ITEMS FOR PAYMENT 

CONTRACTOR wi 11 be required to complete the 
Work specified herein and as shown on the 
drawings in accordance with the Contract 
and at the Contract Unit Price established 
for each of the payment items listed in the 
Bid Proposal of these Contract Documents. 
All work which is subsidiary and pertinent 
to a particular bid item and is not listed 
as a separate bid item shall be completed 
as a part of the bid item to which it 
applies. In case of dispute as to the bid 
i tern to which subsidiary or pertinent work 
applies, ENGINEER's decision shall govern. 

14-4 
(REVISED 12/92, UPDATE NO. 4) 



SECTION 15 
SUSPENSION OF WORK AND TERMINATION 

15.1 OWNER MAY SUSPEND WORK 

OWNER may, at any time and without cause, 
suspend the Work or any portion thereof for 
a period of not more than ninety (90) days 
by notice in writing to CONTRACTOR and 
ENGINEER which shall fix the date on which 
Work shall be resumed. CONTRACTOR shall 
resume the Work on the date so fixed. 
CONTRACTOR will be allowed an extension of 
the Contract Time directly attributable to 
any suspension if he makes a claim therefor 
as provided in Section 12. 

15.2 OWNER MAY TERMINATE 

15.2.1 The OWNER may terminate this 
Contract upon the occurrence of any one or 
more of the following events: 

15.2.1.1 If CONTRACTOR commences a 
voluntary case under any chapter of the 
Bankruptcy Code, as now or hereafter in 
effect, or if CONTRACTOR takes any 
equivalent or similar action by filing a 
petition or otherwise under any other 
federal or state 1 aw in effect at such time 
relating to the bankruptcy or insolvency; 

15.2.1.2 If CONTRACTOR is adjudged 
bankrupt or insolvent; 

15.2.1.3 If a petition is filed against 
CONTRACTOR under any chapter of the 
Bankruptcy Code as now or hereafter in 
effect at the time of filing, or if a 
petition is filed seeking any such 
equivalent or similar relief against 
CONTRACTOR under any other federal or state 
law in effect at the time relating to 
bankruptcy or insolvency; 

15.2.1.4 If CONTRACTOR makes a general 
assignment for the benefit of creditors; 

15.2.1.5 If a trustee, receiver, custodian 
or agent of CONTRACTOR is appointed under 
applicable law or under contract, whose 
appointment or authority to take charge of 
property of CONTRACTOR is for the purpose 
of enforcing a Lien against such property 
or for the purpose of general 
administration of such property for the 
benefit of CONTRACTOR's creditors; 

15.2. 1. 6 If CONTRACTOR admits in writing 
an inability to pay its debts generally as 
they become due; 

15.2.1.7 If CONTRACTOR persistently fails 
to perform the Work in accordance with the 
Contract Documents (including, but not 
limited to, failure to supply sufficient 
skilled workers or suitable materials or 
equipment); 

15.2.1.8 If CONTRACTOR disregards Laws or 
Regulations of any public body having 
jurisdiction; 
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15.2.1.9 If CONTRACTOR disregards the 
authority of the Engineer; 

15.2.1.10 If CONTRACTOR otherwise violates 
in any material way any provisions of the 
Contract documents; or 

15.2.1.11 If CONTRACTOR repeatedly fails 
to make prompt payments to Subcontractors 
or for labor, materials, or equipment. 

15.2.2 Should any one or more of the 
events described in Section 15.2.1 occur 
then OWNER may, without prejudice to any 
other right or remedy and after giving 
CONTRACTOR and his surety a seven (7) day 
written notice, terminate the services of 
CONTRACTOR, take possession of all 
materials, equipment, tools, construction 
equipment and machinery on the Project site 
owned by CONTRACTOR and use the same to the 
full extent they could be used by 
CONTRACTOR (without liability to CONTRACTOR 
for trespass or conversion), incorporate in 
the work all materials and equipment stored 
at the Project site for which OWNER has 
paid CONTRACTOR, but are stored elsewhere, 
and finish the work by whatever method 
OWNER may deem expedient. In such case 
CONTRACTOR sha 11 not be entitled to receive 
any further payment until the work is 
finished. If the unpaid balance of the 
Contract Price exceeds the direct, indirect 
and consequential costs of completing the 
work (including but not limited to fees and 
charges of engineers, architects, attorneys 
and other professionals and court and 
arbitration costs) such excess will be paid 
to CONTRACTOR. If such costs exceed such 
unpaid balance, CONTRACTOR shall pay the 
difference to OWNER. Such costs incurred 
by OWNER shall be determined by OWNER and 
incorporated in a Change Order. OWNER 
sha 11 not be required to obtain the 1 owes t 
price for Work performed by or through 
OWNER under the provisions of Section 15. 

15.2.2.1 Where CONTRACTOR'S services have 
been so terminated by OWNER, said 
terminations shall not affect any rights of 
OWNER against CONTRACTOR then existing or 
which may thereafter accrue. Any retention 
or payment of monies by OWNER due CONTRACTOR 
will not release CONTRACTOR from liability. 

15.2.3 Upon seven (7) days' prior written 
notice to CONTRACTOR and ENGINEER, OWNER 
may, without cause and without prejudice to 
any other right or remedy, elect to abandon 
the Project and terminate the Agreement. 
In such case, CONTRACTOR shall be paid for 
all Work satisfactorily completed and 
expenses actually incurred and overhead and 
profit thereon. Profit and overhead shall 
not exceed the percentages established in 
Section 11 of the General Conditions. 
Amounts for 1 ocal and home office overhead 
shall not be allowed. 

(REVISED 12/92, UPDATE NO. 4) 



15.3 CONTRACTOR MAY STOP WORK OR TERMINATE 

If, through no act or fault of CONTRACTOR, 
the Work is suspended for a period of more 
than ninety (90) days by OWNER or under an 
order of court or other public authority, 
or ENGINEER fai 1 s to act on any Application 
for Payment within thirty (30) days after 
it is submitted, or OWNER fails to pay 
CONTRACTOR any sum approved by ENGINEER 
within thirty (30) days of its approval and 
presentation, then CONTRACTOR may, upon 
seven (7) days' prior written notice to 
OWNER and ENGINEER, terminate the Agreement 
and recover from OWNER payment for all Work 
satisfactorily completed and expenses 
actually incurred and overhead and profit 
thereon. Profit and overhead shall not 
exceed the percentages established in 
Section 11 of the General Conditions. 
Amounts for 1 oca 1 and home office overhead 
shall not be allowed. In addition and in 
lieu of terminating the Agreement, if 
ENGINEER has failed to act on an 
application for payment or OWNER has failed 
to make any payment as 
aforesaid, CONTRACTOR may, upon seven (7) 
days' prior written notice to OWNER and 
ENGINEER, stop the Work until he has been 
paid all amounts then due. 

15.4 TERMINATION FOR CONVENIENCE 

Termination for Convenience of the Owner: 
The Owner may terminate this Contract, in 
who 1 e or in part, for the convenience of 
the Owner at any time by giving at least 
seven (7) days written notice to the 
Contractor. In the event this Contract is 
terminated for the convenience of the 
Owner, the Contractor shall not be entitled 
to any damages, i ncl udi ng but not 1 imi ted 
to 1 os s of anti ci pa ted profits, and shall 
be entitled to compensation for Work 
satisfactorily completed and expenses 
actually incurred and overhead and profit 
thereon. Profit and overhead shall not 
exceed the percentages established in 
Section 11 of the General Conditions. 
Amounts for 1 ocal or home office overhead 
shall not be allowed. 
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SECTION 16 
DISPUTE RESOLUTION 

16.1 ARBITRATION 

Any dispute concerning this Agreement, or 
the performance, interpretation, or breach 
thereof, shall be settled by arbitration 
pursuant to the Construction Industry 
Arbitration Rules (the "Rules") of the 
American Arbitration Association (the 
"AAA") then in effect. The Arbitrator(s) 
shall have no power to render an award 
which has the effect of altering or 
amending or changing in any way any 
provision of this Agreement. The award of 
the arbitrator(s) shall be final and 
binding. Judgment upon any such award 
shall be rendered only by any state or 
federal court sitting in Bernalillo County, 
New Mexico. Any and all arbitration 
proceedings, i ncl udi ng discovery ordered by 
the arbitrator(s) shall take place in 
Bernalillo County, New Mexico. In any such 
arbitration, the arbitrator(s) shall have 
the powers of a court having jurisdiction 
as well as all of the powers pursuant to 
the Rules. Without 1 imi ti ng the generality 
of the foregoing, the Arbitrators shall 
have the power to award attorneys' fees and 
other costs, in their discretion, and shall 
have the power to issue orders for 
injunctive relief. 

16.2 INJUNCTIVE RELIEF 

OWNER and Contractor consent and agree to 
the issuance of any temporary restraining 
order or preliminary injunction, by any 
Court sitting in Bernalillo County having 
jurisdiction, upon the application of any 
party to the arbitration. Such authority 
of a Court to order injunctive relief shall 
terminate upon completion of the 
appointment of an arbitrator(s) who will 
then have jurisdiction to issue orders for 
injunctive relief. Any party to the 
arbitration may apply to the Arbitrator(s) 
for issuance of an injunction or similar 
relief, and such application shall be heard 
by the arbi trator(s) within ten ( 10) days 
after the application is filed with AAA. 
Any Court in Bernalillo County, New Mexico 
having jurisdiction to render an order 
confirming the award of the arbitrator(s) 
shall have jurisdiction to enter an order 
confirming the issuance of such injunction 
and making it an order of the Court. 

16.3 CONSOLIDATION AND JOINDER 

OWNER and the Contractor consent to the 
joinder in arbitration of any party 
necessary for the complete resolution of 
all disputes arising out of the performance 
of contracts pertaining to the Work of the 
Project, including but not limited to the 
Engineer or Architect, as applicable, and 
its subcontractors and subconsultants and 
the Contractor and its subcontractors and 
suppliers and any other interested party. 
The City and the Contractor also consent to 
the consolidation of any arbitration under 
this Agreement with any other arbitration 
involving the performance of contracts 
pertaining to the Work of the Project. 
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16.4 ARBITRATION PROVISION REQUIRED 

The CONTRACTOR shall require this 
arbitration prov1s1on (with appropriate 
changes in description of the parties) in 
all subcontracts of services to be 
performed to complete this Agreement. 
OWNER shall require this provision (with 
appropriate changes in the description of 
the parties) in its contract with the 
Engineer, Landscape Architect, Surveyor, or 
Architect (if any exist) selected for the 
project. 

16.5 NOTICE OF DEMAND 

Notice of demand for arbitration must be 
filed in writing with the other parties to 
this Dispute Resolution Section and with 
the AAA. The demand must be made within a 
reasonable time after the claim, dispute or 
other matter in question has arisen. In no 
event may the demand for arbitration be 
made after the date when institution of 
legal or equitable proceedings based on 
such claim, dispute or other matter in 
question would be barred by the applicable 
statute of limitations. 

16.6 APPLICABILITY OF SECTION 

This Section 16 shall be binding on the 
Contractor and Owner only in the event the 
Arc hi tect!Engi neeri ng Services Contract 
with a private Architect-Engineering firm 
for the Project contains a provision 
substantially similar to Section 16.1 
through 16.5 provided, however, that such 
sections shall be binding if arbitration is 
required by any other general conditions 
required for the Project by any state or 
federal government agency, regardless of 
the Arc hi tect-Engi neeri ng Services Contract 
with Owner. In the event the 
Arc hi tect-Engi neer is an employee of Owner, 
this section shall be binding on the Owner 
and Contractor. 
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SECTION 17 
MISCELLANEOUS 

17.1 GIVING NOTICE 

Whenever any provision of the Contract 
Documents requires the giving of written 
notice it shall be deemed to have been 
validly given if delivered in person to the 
individual or to a member of the firm or to 
an officer of the corporation for whom it 
is intended or sent by certified or 
registered mail, return receipt requested, 
postage prepaid, to the last business 
address known to him who gives the notice. 

17.2 COMPUTATION OF TIME 

When any period of time is referred to in 
the Contract Documents by a certain number 
of days, such number of days shall be 
computed to include the first day of such 
period. Response time to notice given 
shall begin to run on the day the notice is 
delivered to the party that is required to 
respond. 

17.3 GENERAL 

17.3.1 CONTRACTOR shall not be entitled to 
interest on any periodic payment or final 
payment because of a delay in payment by 
OWNER. 

17.3.2 All specifications, drawings, and 
other Contract Documents or copies thereof 
furnished by Owner or Engineer to 
Contractor are the property of Owner and 
sha 11 not be used in any manner by 
Contractor on any other Project. 

17.3.3 The duties and obligations imposed 
by these General Conditions and the rights 
and remedies available hereunder and, in 
particular but without limitation, the 
warranties, guarantees, and obligations 
imposed upon CONTRACTOR by paragraphs 6.15, 
13.1, 13.7, and 14.3 and the rights and 
remedies avai 1 able to OWNER thereunder 
shall be in addition to and shall not be 
construed in any way as a limitation of 
any rights and remedies available to OWNER 
which are otherwise imposed or avai 1 able by 
law, by special guarantee or by other 
provisions of the Contract Documents. All 
representations, warranties, and guarantees 
made in the Contract Documents will survive 
final payment and termination or completion 
of the Agreement. 

17.3 .4 Should OWNER or CONTRACTOR suffer 
injury or damage to his person or property 
because of any error, omission, or act of 
the other or of any of his employees or 
agents or others for whose acts he is 
legally liable, claim shall be made in 
writing to the other party within 
reasonable time of the first observance of 
such injury or damage. 

17.3.5 The Contract Documents shall be 
governed by the 1 aws of the State of New 
Mexico. 

17-l 

17.4 MINIMUM WAGES 

17.4.1 CONTRACTOR and any Subcontractor 
performing Work under this Contract shall 
comply fully with the "Public Works Minimum 
Wage Act", Sections 13-4-ll through 13-4-17 
NMSA 1978 and all amendments thereto, which 
provides in part that "the contractor, 
subcontractor, employer or any person 
acting as a contractor shall pay all 
mechanics and laborers employed on the site 
of the project unconditionally and not less 
often than once a week, and without 
subsequent unlawful deduction or rebate on 
any account, the full amounts accrued at 
time of payment, computed at wage rates not 
less than those stated in the minimum wage 
rates issued for the project." 

17.4.2 The minimum hourly rate of wage 
which may be paid to workmen in each trade 
or occupation required for the Work under 
the Contract employed in the performance of 
the Contract either by CONTRACTOR or 
Subcontractor or by other persons doing or 
contracting to do the whole or part of the 
Work contemplated by the Contract shall be 
as set forth in the schedule of Minimum 
Wage Rates appearing in the Special 
Provisions, and the workmen employed in the 
performance of the Contract shall be paid 
not less than the applicable specified 
minimum hou~y rate of wage as such is set 
forth in said schedule. 

17.4.3 The scale of wages to be paid shall 
be posted by CONTRACTOR in a prominent and 
easily accessible place at the site of the 
Work; and it is further provided that there 
may be withheld from CONTRACTOR so much of 
accrued payments as may be considered 
necessary by OWNER to pay laborers and 
mechanics employed by CONTRACTOR or 
Subcontractor on the Work, the difference 
between the rates of wages required by the 
Contract to be paid laborers and mechanics 
on the Work and the rates of wages received 
by such laborers and mechanics and not 
refunded to CONTRACTOR, Subcontractors, or 
their agents. 

17.4.4 The attention of CONTRACTOR and any 
Subcontractor performing Work under this 
Contact is directed to Section 13-4-12 NMSA 
1978, which reads in part as follows: 

A. As used in Section 13-4-11 NMSA 1978, 
'wages,' 'scale of wages,' 'wage rates,' 
'minimum wages,' and 'prevailing wages' 
include: 

(1) The basic hourly rate of pay, and 

(2) The amount of: 

(a) the rate of contribution 
irrevocably made by a contractor, 
subcontractor or any person acting as a 
contractor to a trustee or a third person 
pursuant to a fund, plan, or program; and 
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(b) the rate of costs to a 
contractor, subcontractor, or any person 
acting as a contractor which reasonably may 
be anticipated in providing benefits to 
laborers and mechanics pursuant to an 
enforceable commitment to carry out a 
financially responsible plan or program 
which was communicated in writing to the 
laborers and mechanics affected for: 1) 
medical or hospital care, 2) pensions on 
retirement or death, 3) compensation for 
injuries or illness resulting from 
occupational activity, or 4) insurance to 
provide for any of the foregoing, and for 
5) unemp 1 oyment benefits, 6) 1 i fe 
insurance, 7) disability and sickness 
1nsurance, 8) accident insurance, 9) 
vacation and holiday pay, 10) costs of 
apprenticeship or other simi 1 ar programs, 
or for 11) other bona fide fringe benefits; 
but only where the contractor, 
subcontractor, employer, or any person 
acting as a contractor is not required by 
other federal, state, or local law to 
provide any of the foregoing or similar 
benefits. 

B. The obligation of a contractor, 
subcontractor, employer or any person 
acting as a contractor to make payment in 
accordance with the prevailing wage 
determinations of the Director of the Labor 
and Industrial Division of the Labor 
Department, insofar as Section 13-4-11 NMSA 
1978 or other sections of legislative acts 
incorporating Section 13-4-11 NMSA 1978 are 
concerned, may be discharged by: 

(1) The making of payments in cash; 

(2) The making of contributions of a 
type referred to in Subparagraph (a) of 
Paragraph (2) of Subsection A of this 
section; or 

(3) The assumption of an enforceable 
commitment to bear the costs of a plan or 
program of a type referred to in 
Subparagraph (b) of Paragraph ( 2) of 
Subsection A of this section, or any 
combination thereof, where the aggregate of 
any payments or contributions and costs 
therefor is not 1 ess than the rate of pay 
described in Section 13-4-11 NMSA 1978, 
plus the amount referred to in this 
section." 

In the event it is found by the Director of 
the Labor and Industrial Division of the 
Labor Department that any laborer or 
mechanic employed by CONTRACTOR or 
Subcontractor on the site of the Project 
covered by the Contract has been or is 
being paid as a result of a willful 
violation of a rate of wages less than the 
rate of wages required by the Contract, 
OWNER may, by written notice to CONTRACTOR 
and his Subcontractor, if the violation 
i nvo 1 ves the Subcontractor, terminate their 
right to proceed with the Work or such part 
of the work as to which there has been a 
willful failure to pay the required wages; 
and OWNER may prosecute the Work to 
completion by contract or otherwise, and 
CONTRACTOR and his sureties shall be liable 
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to the State of New Mexico for any excess 
costs occasioned thereby. Any party 
receiving notice of termination of his 
contract or subcontract under the 
provisions of this section may appeal the 
findings of the director of Labor and 
Industrial Division of the Labor Department 
as provided in the Public Works Minimum 
Wage Act. 

There is no representation on the part of 
OWNER that labor can be obtained at the 
hourly rates shown in the Special 
Provisions. It is the responsibility of 
bidders to inform themselves as to local 

~labor conditions and prospective changes or 
adjustments of wage rates. No increase in 
the Contract Price shall be allowed or 
authorized on account of the payment of 
wage rates in excess of those listed. 

The CONTRACTOR and any Subcontractor 
performing Work under this Contract shall 
submit certified copies of weekly payrolls 
to OWNER and the Labor and Industrial 
Division of the Labor Department not later 
than five (5) working days after close of 
the payroll period. Certified copies of 
payrolls shall also be submitted to 
ENGINEER if so requested. The scale of 
wages must be posted by CONTRACTOR at the 
Project site. The weekly payrolls shall 
conform to the following: 

(l) Form and Content: Any particular form 
may be used for CONTRACTOR or Subcontractor 
payrolls, provided all payrolls contain the 
following information: 

(a) The employee's full name, address, 
and social security number. 

(i) The employee's full name and 
social security number need only appear on 
the first payroll on which his name appears. 

(ii) The employee's address need be 
shown only on the first submitted payroll 
on which his name appears, unless a change 
of address necessitates an additional 
submittal to reflect the new address. 

(b) The employee's classification(s) 

(c) The employee's hourly wage rate(s); 
and, where applicable, his overtime hourly 
wage rate(s). 

(d) The daily and weekly hours worked in 
each classification, including actual 
overtime hours worked (not adjusted). 

(e) The itemized deductions made. 

(f) The net wages paid. 

(2) Numbering Payrolls: All payrolls shall 
be numbered starting with number one (l) 
for the first payroll at the beginning of 
the job and continuing in numerical order 
until the job is completed. 

(3) Certification of Payrolls: CONTRACTOR 
and each of his Subcontractors shall submit 
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a weekly statement of compliance in the 17.7 METHOD OF MEASUREMENT 
following form: (See Section 17 .4.4). 

17.4.5 MINIMUM WAGES (FEDERAL) 

In the event that any work under this 
Contract involves Federal Funds, then the 
prevailing area Wage Rate Decision listed 
by the U.S. Department of Labor shall be 
made a part of this Contract. Whenever a 
conflict exists between the State and 
Federal Minimum Hou~y Wage Rates, the 
higher of the conflicting wage rates shall 
govern. 

17.5 ARCHAEOLOGICAL SALVAGE AND REPORTS 

17.5.1 Where objects of historical, 
archaeological, and paleontological value, 
including ruins, sites, buildings, 
artifacts, fossils, and other objects of 
antiquity are encountered within the areas 
on which CONTRACTOR's operations are 
performed, CONTRACTOR shall postpone 
operations in the area, preserve such 
objects from disturbance or damage, and 
immediately notify OWNER and ENGINEER of 
their existence and location. 

17.5.2 Upon receipt of such notification, 
OWNER wi 11 arrange for the di sposi ti on of 
the objects or for the recording of data 
relative thereto and will notify CONTRACTOR 
when it is proper for him to proceed with 
the Work in the affected area. In this 
regard, OWNER may consult the Museum of New 
Mexico or other appropriate agency as to 
the nature and disposition of such 
objects. If CONTRACTOR is directed to 
perform any work in salvaging said objects, 
CONTRACTOR sha 11 do so in accordance with 
the "Changes in the Work" provision of 
Section 10. 

17.6 MEASUREMENT 

17.6.1 Measurement of Quantities for Unit 
Price Work 

17.6.1.1 Unless otherwise specified, 
1 i near or area quantities of work such as 
grading, landscaping, paving, curb, gutter, 
walk, and other work of a similar nature 
shall be determined from measurements or 
dimensions of such work and computed in 
horizontal planes. However, linear 
quantities of underground cable, fencing, 
piling, and timber shall be considered as 
being the true length measured along the 
1 ongitudi na 1 axis thereof. For pipe work, 
see related sections; but if the method of 
measurement for pipe work is not stated 
therein, it shall be measured along the 
longitudinal axis of the pipe in place from 
center of manhole to center of manhole. A 
station when used as a definition or term 
of measurement will be one hundred (100) 
linear feet. 

17.6.1.2 Volumetric quantities shall be 
determined by the average end area method 
unless otherwise specified or agreed in 
writing between CONTRACTOR and OWNER. 
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17.7.1 Materials and items of work which 
are to be paid for on the basis of 
measurement shall be measured in accordance 
with the methods stipulated in the 
particular sections herein covering 
materials or types of work. 

17.7.2 When material is to be paid for on 
a volume basis and it would be 
impracticable to determine a volume by the 
specified method of measurement or when 
requested by CONTRACTOR and approved by 
ENGINEER, the rna teri a 1 will be weighed in 
accordance with the requirements specified 
for weight measurement and such weights 
will be converted to volume measurement for 
payment purposes. Factors for conversion 
from weight measurement to volume 
measurement wi 11 be determined by ENGINEER 
and sha 11 be agreed to by OWNER and 
CONTRACTOR before such method of 
measurement of pay quantities will be 
adopted. 

17.7.3 Unless otherwise provided, when 
mineral aggregate or roadway material is 
being paid for by weight, deductions from 
pay quantities will be made for the weight 
of water in excess of three percent (3%) if 
the material is to be treated with bitumen 
and six percent (6%) if the material is to 
be waterbound. 

17.8 UNITS OF MEASUREMENT 

Measurement shall be in accordance with 
U.S. Standard Measures. A pound shall be 
avoirdupois. A ton shall be two thousand 
(2,000) pounds. The unit of liquid measure 
shall be the U.S. gallon. 

17.9 CERTIFIED WEIGHTS 

All materials to be paid for at a contract 
unit price per ton shall be weighed on 
platform scales furnished by CONTRACTOR or 
his supplier of materials at CONTRACTOR's 
expense, or such materials may be weighed 
on certified public scales at CONTRACTOR's 
expense. All scales shall be of adequate 
size to permit the entire vehicle to rest 
on the scale platform while being weighed 
and shall have the same accuracy as a 
certified public scale. Scales furnished 
by CONTRACTOR shall be installed on beams, 
piers, or foundations of sufficient 
strength and bearing to prevent the 
weighing mechanism supporting the scale 
platform from settling. The weighing 
facilities shall include a weatherproof 
scale house which has a minimum floor area 
of thirty-two (32) square feet and which is 
equipped with adequate heat and light. 

17.10 ASSIGNMENT 

CONTRACTOR shall not assign the Agreement 
or sublet it as a whole nor assign any 
monies due or to become due to him 
hereunder, without the prior written 
consent of OWNER, and such consent shall 
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not relieve CONTRACTOR 
responsibility and liability 
and for the due performance 
terms and conditions of 
Documents. 

from full 
for the Work 
of all of the 
the Con t rae t 

17.11 GENDER, SINGULAR/PLURAL. 

Words of any gender used in the Contract 
Documents shall be held and construed to 
include any other gender, and words in the 
singular number shall be held to include 
plural, unless the context otherwise 
requires. 

17.12 ETHICS AND CAMPAIGN PRACTICES: 

The Contractor agrees to provide the Board 
of Ethics and Campaign Practices of the 
City of Albuquerque or its investigator 
(the "Board") with any records or 
information pertaining in any manner to 
this Contract, or both, whenever such 
records or information are within the 
Contractor's custody, are germane to an 
investigation authorized by the Board, and 
are requested by the Board. The Contractor 
further agrees to appear as a witness 
before the Board as required by the Board 
in hearings concerning ethics or campaign 
practices charges heard by the Board. The 
Contractor agrees to require that all 
subcontractors employed by Contractor for 
services performed for this Contract shall 
agree to comply with the provisions of this 
Section. The Contractor and its 
subcontractors shall not be compensated 
under this Contract for its time or any 
costs incurred in complying with this 
Section. 
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SECTION 18 

UTILITIES 

18.1 POLICY ON THE PROXIMITY OF WATER 
AND SEWER LINES 

18.1.1 Whenever possible, it is desirable to lay parallel 
water and sewer lines at least ten (10) feet apart 
horizontally, and the waterline should be at higher 
elevation than the sewer. In cases where it is not practical 
to maintain a ten (I 0) foot separation, ENGINEER, after 
consultation with the Water Authority, may allow deviation 
on a case by case basis. Such deviation may allow 
installation of the sewer line closer to the waterline, 
provided the waterline is in a separate trench or on an 
undisturbed earth shelf located on one side of the sewer at 
an elevation such that the bottom of the waterline is at least 
eighteen (18) inches from the top ofthe sewer. 

18.1.2 When water and sewer lines cross each other, the 
waterline shall be at least eighteen (18) inches above the 
sewer. The crossing shall be arranged so that the sewer 
joints will be equidistant and as far as possible from the 
waterline joints. 

18.1.3 When it is impractical to obtain proper horizontal 
and vertical separation, the sewer line should be designed 
and constructed of pressure rated (125 psi) green plastic 
pipe (C900 or C905), and should be pressure tested similar 
to a water line to assure water tightness. When pressure 
rated pipe is required for a sewer crossing, it shall be 
installed the entire distance between the adjacent manholes. 

18.2 EXISTING BUILDING SEWER SERVICES OR 
WATER SERVICE CONNECTIONS, AND 
REPLACEMENT OF MAINS. 

18.2.1 Where building service line connections to 
extstmg sewer mains and water mains are encountered, 
CONTRACTOR shall ensure that the service line will not 
be disturbed or damaged. Should any service line 
connection be broken during the construction of the new 
line, it shall be replaced by the CONTRACTOR. In the 
case of a sewer service, the trench shall not be backfilled 
until the service line is inspected by OWNER'S Plumbing 
Inspector. In the case of a water service line, the trench 
shall not be backfilled until the service line is inspected by 
the Water Authority. No extra compensation will be 
allowed to the CONTRACTOR for this item. Unless 
specifically provided otherwise, OWNER assumes no 
liability for damage to or replacement of building sewer 
and water service line connections. 

18.2.2 When a new sanitary sewer main is required as a 
replacement for an existing line, the alignment of the new 
line coincides with the existing line and the grade of the 
new line is approximately at the same grade as the existing 
line or lower, then the existing line shall be removed or 
dealt with as ordered by ENGINEER. The cost of this 
Work shall be paid for under the appropriate item in the 
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Bid Proposal. ENGINEER shall determine if it is 
necessary to pump sewage around the replacement work, or 
if it is possible to temporarily plug the sewer line during the 
replacement operation. In the case of by-pass pumping, it 
will be paid for as indicated in the Bid Proposal. 

18.2.3 All work performed on privately owned sewer 
line and service lines must be inspected by the City of 
Albuquerque's Code Administration Division. In order that 
inspection by the Planning Department, Code 
Administration Division, Plumbing Section can be 
efficiently handled, with a minimum loss of time to 
CONTRACTOR, the following shall be noted: 

18.2.3.1 Inspection arrangements for a sewer service line 
shall be made by the CONTRACTOR calling the City of 
Albuquerque, Code Administration Division, Plumbing 
Section. 

18.2.3.2 Inspection requests called in between the hours of 
8:00 a.m. and 12:00 noon will be inspected the same 
afternoon. Inspection requests called in between the hours 
of 1 :00 p.m. and 5:00 p.m. will be inspected the following 
morning, except in cases of emergency. 

18.3 WATER SYSTEM SHUT-OFF AND TURN-ON 
PROCEDURES 

18.3.1 No one without written permtsston or direct 
supervision from the Water Authority Field Division 
Supervisor may operate any valve or fire hydrant which 
will cause water to flow within, into or out of the existing 
system. This includes new waterlines and extensions to the 
water system which have not been accepted but are 
connected to the existing water system. 

18.3.2 When new waterline tie-ins to the existing water 
system are required, an electronic request and a street map 
for the water shut-off or water turn-on shall be submitted to 
the Water Authority. Request forms are found in the Water 
Authority Web Page at the following address: 
http://www.abcwua.org/content/view/471/746 

18.3 .2.1 The request for a water shut-off or turn-on for a 
main designated as a Distribution Line must be submitted 
at least seven (7) working days before the date of the actual 
shut-off or turn-on. Request forms received after 8:00 a.m. 
will be logged in and scheduled on the following working 
day and the seven (7) working day requirement will 
commence. 

18.3.2.2 The request for a water shut-off or turn-on for a 
main designated as a Transmission Line, Master Plan Line, 
Collector, or Well Collector Line must be submitted at least 
fourteen (14) working days before the date of the actual 
shut-off or turn-on. Requests received after 8:00a.m. will 
be logged in and scheduled on the following working day 
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and the fourteen ( 14) working day requirement will 
commence. 

18.3.2.3 The request for a water shut-off or tum-on for a 
San Juan Chama designated transmission line or any other 
water line in the vicinity of San Juan Chama lines will be 
required to follow the procedures stated in the Water 
Authority Administrative Instruction No. 9 and must be 
submitted at least thirty (30) working days before the date 
of the actual shut-off or tum-on. Requests received after 
8:00 a.m. will be logged in and scheduled on the following 
working day and the thirty (30) working day requirement 
will commence. CONTRACTOR shall complete the 
electronic request form, the electronic Request Form for 
Work Affecting San Juan Chama Transmission Lines, and 
submit all required design documentation. 

18.3.3 -(intentionally left blank) 

18.3 .4 The reason for the water shut-off or tum-on shall 
be detailed and descriptive. 

18.3.5 Water shut-offs may have to be scheduled at 
night or on weekends to accommodate water customers and 
traffic flow. 

18.3.6 Water shutoffs involving Transmission, Master 
Plan, Collector, Well Collector, or San Juan Chama lines 
may not be permitted during the months of May through 
September due to the demand on the system. Construction 
schedules will need to be coordinated with the Water 
Authority, Plant & Field Divisions when these types of 
waterlines are impacted. All subsurface work around San 
Juan Chama transmission lines require special procedures 
outlined in the Water Authority Administrative Instruction 
No. 9. 

18.3. 7 If the water shut-off or tum-on cannot be done on 
the requested date, the Field Supervisor will notify the 
CONTRACTOR as soon as possible. The Water Authority 
shall have the authority to cancel scheduled water shut-offs 
if the Field Supervisor determines that: 

18.3.7.1 CONTRACTOR is not ready to start work and 
completion of the work will extend beyond the requested 
time; 

18.3.7.2 CONTRACTOR is lacking the necessary 
equipment, parts, or materials on the job site; 

18.3.7.3 Any existing condition giving just cause to show 
that the scheduled water shut-off will extend beyond the 
requested time. 

18.3.7.4 Field operating conditions have changed which 
may impact the number of customers or fire hydrants in the 
shut-off or tum-on request. 
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18.3.8 EMERGENCY BREAKS: 
The Water Authority Field Division shall be notified 
immediately so that it can perform the shut-off. 

18.4 RESPONSIBILITY OF THE CONTRACTOR 

18.4.1 CONTRACTOR shall be held responsible for all 
costs for the repair of any and all damage to the Work or to 
any utility (which is previously known and disclosed by the 
utility) as may be caused by their operations. Utilities not 
shown on the drawings to be relocated or altered shall be 
protected and maintained by CONTRACTOR. Utilities 
which are relocated by others in order to avoid interference 
with structures and which cross the Work shall be 
maintained in their relocated positions by CONTRACTOR. 
All costs for such work shall be at CONTRACTOR'S 
expense without change in the Contract Price. 

18.4.2 CONTRACTOR shall never unnecessarily 
interfere with or interrupt the services of any public or 
private utility having property within or adjacent to the 
streets, alleys and easements involved in the Work and 
shall take all necessary precaution and effort to locate and 
protect all underground conduit, cables, pipes, waterlines, 
sewers, structures, gas lines, trees, monuments, power 
lines, telephone and telegraph lines, traffic control devices 
and other structures, both below and above ground. 
CONTRACTOR shall give all public and private utility 
companies prior written notice, in no event less than forty 
eight (48) hours, for any work that the CONTRACTOR 
contemplates, which would interfere in any way 
whatsoever with the service of any existing public or 
private utility and Water Authority or City-owned facilities. 
If such public or private utility does not cooperate for the 
protection of its services, CONTRACTOR shall notify 
ENGINEER. Utility lines identified on plans shall be 
located by CONTRACTOR far enough in advance of 
construction work in order that the owner of such lines may 
raise, lower, realign or remove lines and structures, if 
necessary, and in order that ENGINEER may make any 
line and grade changes necessary should the existing utility 
lines conflict with the work under construction, providing 
such adjustments do not materially affect the Work. In the 
event an unplanned conflict between an existing, but 
previously unidentified, utility line and new construction 
arises, both the owner of such line and the ENGINEER will 
be notified immediately by CONTRACTOR. 
CONTRACTOR shall immediately report any damages to 
public or private property to the owner of the property 
involved, and to the ENGINEER. 

18.4.3 CONTRACTOR shall repair or restore at his own 
expense any damage to public, Water Authority, City­
owned, or private property, for which they are directly or 
indirectly responsible, to a condition equal to that existing 
before damage. The CONTRACTOR shall promptly notify 
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their insurance carrier of such damage. If CONTRACTOR 
fails to give such notice to his insurance carrier or refuses 
to perform such repairs or restoration upon receipt of 
notice, OWNER may cause such repairs or restoration and 
deduct the cost thereof from monies due, or which may 
become due, the CONTRACTOR. 

18.4.4 CONTRACTOR shall not remove, realign, or 
adjust any official City traffic control device including stop 
signs, warning signs or any other traffic or parking control 
signs. CONTRACTOR shall give the Construction 
Coordinator three (3) working days prior notice of any 
official City traffic control devices that need to be moved. 
The Construction Coordinator shall take all appropriate 
actions as soon as practical thereafter. 

18.5 LOCATION OF EXISTING UTILITIES 

18.5.1 The public and private utility owners shall be 
responsible to locate their utilities and provide information 
stating the horizontal alignments of same. If field 
verification excavations are required, the utility owner will 
provide same in a timely manner. Utility locations may be 
obtained by calling the New Mexico One Call System, 
telephone (811 or 505-260-1990), two (2) working days in 
advance. 

18.5.2 Utilities, which upon exploration are found to 
interfere with the permanent project work, or if for safety 
and/or to facilitate construction, it may be necessary to 
remove exposed lines from the trenching prism, will not be 
relocated, altered, or reconstructed without the concurrence 
of the utility owner involved; or ENGINEER may order 
changes in location, line, or grade of structures being built 
in order to avoid the utilities. The cost of such changes will 
be paid for under applicable bid items. 

18.5.3 In certain cases where indicated on the drawings, 
CONTRACTOR shall locate utilities in advance of his 
construction operations in coordination with the appropriate 
utility owner. In these cases, CONTRACTOR shall 
determine the exact locations of utilities, backfill the 
excavations and construct either temporary or permanent 
resurfacing over the backfill. The temporary resurfacing 
shall be constructed when the exploratory excavations are 
made in an area located within the proposed Project 
excavations. Permanent resurfacing, when specified, shall 
be constructed when the exploratory excavations are made 
in an area located outside the proposed Project excavation 
and shall be constructed in accordance with the Excavation 
Ordinance which may require temporary resurfacing or 
plating. Said permanent resurfacing shall be of the type 
and thickness specified or as field conditions may 
otherwise require. In either case, the excavations shall be 
backfilled by the methods specified and to the relative 
density specified. 
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18.5.4 This exploratory excavation work shall be 
performed as soon as practical, and in any event, a 
sufficient time in advance of construction to avoid possible 
delays to CONTRACTOR'S work. All costs for making 
such exploratory excavations (including the backfilling and 
the resurfacing as specified herein) shall be at 
CONTRACTOR'S expense without change in the Contract 
Price. 

18.6 UNKNOWN UTILITIES DISCLOSED 
DURING THE CONTRACT WORK 

18.6.1 In the event that a utility is disclosed subsequent 
to the award of the Contract, such utility not being 
indicated on the drawings, or in the event that an existing 
utility is found to be in a materially different location than 
shown on the drawings and thus requires additional work 
on the part of CONTRACTOR for its maintenance, 
relocation or support, the necessary alteration, relocation, 
proper support and protection shall be done and paid for as 
follows: 

18.6.1.1 When said utility is found to occupy the space to 
be occupied by a part of the permanent works to be 
constructed or when this utility is, in the opinion of 
ENGINEER, in such close proximity to the new work as to 
require the relocation or alteration of said utility, 
CONTRACTOR shall arrange with the utility owner for 
such relocation or alteration as directed by ENGINEER. 

18.6.1.2 When any portion of the utility is in close 
proximity and more or less parallel to a structure or 
conduit, CONTRACTOR shall advise owner thereof, and 
in cooperation with the utility owner, provide and place the 
necessary support for proper protection to ensure 
continuous and safe operation of the utility infrastructure. 
All costs for such work shall be borne by CONTRACTOR. 

18.6.2 In the event the CONTRACTOR discovers an 
unknown line, the CONTRACTOR shall immediately 
notify the ENGINEER in writing and all public and private 
utility companies to identify ownership and status. No 
work shall proceed that shall affect said line until written 
approval from the ENGINEER is obtained. 

18.7 ABANDONED UTILITIES 

18. 7.1 Unless otherwise specified or directed, 
CONTRACTOR shall remove all interfering portions of 
utilities which are shown on the drawings as "abandoned" 
or "to be abandoned in place" and which interfere with the 
construction of the Project. All abandoned waterlines 
shown on the drawings as "abandoned" or "abandoned in 
place" or found during construction shall be removed or 
capped at a minimum, unless otherwise specified. All costs 
involved in said removals shall be included in the prices bid 
for the various items of Work. All such abandoned utilities 
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removed by CONTRACTOR shall be disposed of or 
recycled. 

18.7.2 Where utilities are shown on the drawings as 
"abandoned" or "to be abandoned in place", it sha11 be the 
CONTRACTOR'S responsibility to contact the utility 
company involved, within forty eight (48) hours, prior to 
excavating around such utilities to ascertain that the 
abandonment ofthe utility has been completed. 

18.8 COORDINATION FOR RELOCATION BY 
OTHERS 

18.8.1 Where removal or relocation of facilities by 
others is shown on plans or found necessary through 
exploratory excavations, CONTRACTOR shall coordinate 
the work with that of the affected owner to minimize the 
scheduling impact on both parties. 

18.8.2 Where parties other than CONTRACTOR are 
responsible for the relocation of utilities and a delay in 
CONTRACTOR'S work is caused by the failure on the part 
of said parties to remove or relocate such utilities in time to 
prevent such delay, or by any action or lack of action on the 
part of OWNER, it shall be understood that the 
CONTRACTOR shall not be entitled, as a result of such 
delays, to damages or additional payments over and above 
the Contract Price. If delays in CONTRACTOR'S work 
are caused by the reasons mentioned herein, 
CONTRACTOR shall be entitled to an extension of time. 
The length of such extension of time will be determined by 
ENGINEER with consideration as to the effect of the delay 
on the Project as a whole. 

18.8.3 In order to m1mm1ze delays to the 
CONTRACTOR caused by the failure of other parties to 
relocate utilities which interfere with new facilities, 
CONTRACTOR upon request to ENGINEER may be 
permitted to temporarily omit the portion of the Work 
affected by the utility. The portion thus omitted shall be 
constructed by the CONTRACTOR immediately fo11owing 
the relocation of the utility involved. 
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SECTION 19 
 

CONSTRUCTION TRAFFIC CONTROL 
 

19.1 TRAFFIC CONTROL REQUIREMENTS 
 
19.1.1 All construction signing, barricading, and 
channelization shall conform to the Manual on Uniform 
Traffic Control Devices (MUTCD) latest edition and with 
applicable regulations adopted by the Manager, 
Construction Coordination Division, Public Works 
Department (CONSTRUCTION COORDINATOR), and 
this Specification.  It shall be the responsibility of the 
CONTRACTOR to ensure that all such signing, striping, 
barricading and channelization is installed, altered, or 
removed as required by this Section.  The construction 
traffic control set-up shall be by an American Traffic Safety 
Services Association (ATSSA), or equivalent, Certified 
Traffic Control Supervisor (TCS) or Traffic Control 
Technician (TCT). The CONTRACTOR is responsible for 
all barricading. 
 
19.1.2 CONTRACTOR shall at all times comply with the 
following: 

a.)  Standards and requirements set forth in the MUTCD, 
latest edition. 

b.) The City of Albuquerque Traffic Code, latest edition. 
c.) Sections 19, 1200, and 2800 of the City of 

Albuquerque’s Standard Specifications for Public  
Works Construction, as well as all other sections. 

d.) National Highway Cooperative Research Program 
(NHCRP), Report 350. 

 
Failure to comply with any of these items will be adequate 
cause for the City to revoke all permits and to cease all work 
on any construction project.  Work will not resume until all 
requirements are addressed and approved by the 
CONSTRUCTION COORDINATOR. 
 
19.1.3 All construction signing, barricading, channelization 
and traffic control devices shall conform to the Quality 
Standards for Work Zone Traffic Control Devices, latest 
edition, as published by ATSSA.  All traffic control devices 
shall be kept in like new and clean condition.  The 
CONTRACTOR shall immediately remove any and all 
signing and traffic control devices which are deemed 
“unacceptable” or worse in condition.  CONTRACTOR is 
responsible to maintain and service all traffic control devices 
24 hours a day, 7 days a week throughout length and 
duration of project.  Washing of equipment is incidental to 
the placement, servicing, and maintenance.  When requested 
by the ENGINEER or the CONSTRUCTION 
COORDINATOR, replacement of unsatisfactory barricades 

and traffic control devices shall be completed within four 
hours or the barricade permit is subject to revocation. 
 
19.1.4 All category II traffic control devices used after 
January 1, 2004, shall meet current NHCRP Report 350 
criteria. 
 
19.2 PERMITTING 
 
19.2.1 CONTRACTOR must obtain from the Construction 
Coordination Division an excavation and/or barricading 
permit before engaging in any construction, maintenance, or 
repair work in any City of Albuquerque right-of-way.  
Emergency work that would preserve life or property is 
excluded with the understanding that a permit shall be 
obtained within 24 hours. 
 
19.2.2 Unless otherwise provided as part of a previously 
approved set of construction plans, CONTRACTOR shall at 
the time of permit request, submit for approval by the 
Construction Coordination Division, a traffic control plan 
detailing all existing topography such as lane widths, 
driveways, and business / residential accesses.  The traffic 
control plan shall be prepared by a certified TCS or TCT, 
and shall include a complete signing, barricading, and detour 
plan with all phases of work and schedules involved in the 
construction project.  Any separate phases of a construction 
project shall be given an individual permit.  Blanket permits 
will not be issued.  Permit durations shall not exceed thirty 
(30) days. 
 
19.2.3  The traffic control plan shall be submitted to the 
CONSTRUCTION COORDINATOR for approval five (5) 
working days in advance of construction. The typical traffic 
control plans in the Standard Drawings do not reflect the 
existing field conditions and topography.  A site specific 
traffic control plan must be submitted and approved when 
the Standard Drawings do not apply.  Construction shall not 
begin unless a traffic control plan has been approved and 
verified by the Construction Coordination Division.  The 
Construction Coordination Division shall be notified two (2) 
working days prior to any traffic control changes needed by 
contractor, that were not previously approved.  These traffic 
control changes shall be requested in writing accompanied 
with a traffic control plan reflecting such changes.   Any 
field adjustments shall be approved by the 
CONSTRUCTION COORDINATOR. 
 

19.2.4 Five (5) working days prior to commencing 
construction, CONTRACTOR shall prepare and submit to 
the CONSTRUCTION COORDINATOR a detailed 
construction schedule.  Two (2) working days prior to the 

commencement of each phase of construction, 
CONTRACTOR shall obtain a barricading permit for the 
next phase from the Construction Coordination Division.  
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19.2.5 CONTRACTOR shall keep the Construction 
Coordination Division updated weekly on the construction 
schedule and/or phase schedule.  Construction scheduling 
and sequencing reports for the following week are due to the 
Construction Coordination Division by noon on Thursday of 
the preceding week.  Reports can be faxed to the 
Construction Coordination Division.  The Construction 
Coordination Division shall keep the general public and 
media informed of the construction operations involving 
street or lane closures on arterial or collector roadways.  The 
CONTRACTOR shall inform in writing all businesses and 
residents directly affected by the construction at least two 
days prior to the start of construction.  Such notice shall 
include a name and telephone number of the 
CONTRACTOR’s representative who is available 24 hours 
a day, seven (7) days a week. 
 
19.2.6 CONTRACTOR shall not perform any work until all 
permits, rights-of-way or easements necessary for 
completion of the work are secured, including all drilling, 
boring, or jacking operations. 
 
19.2.7 Unless otherwise approved by the CONSTRUCTION 
COORDINATOR, all work in Arterial roadways shall be on 
a continuous, 24 hour per day basis until completed.  In 
other instances, depending on the location, type of project, 
duration of project, or other extenuating circumstances, the 
CONSTRUCTION COORDINATOR may require extended 
hour construction or restricted hour construction. 
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Abandoned Utilities 
Abbreviations 
Acceptance, Final 
Acceptance of Defective Work 
Access to the Work 
Addenda, Definition of 
Agreement, Definition of 
Agreement, Execution of 
Allowances, Cash 
Application for Payment, 

Definition of 

Section or 
Paragraph 

18.7 
1.2 

14.9 
13.8 
13.3 
1.4 
1.4 
2.1 

11 .9 

Application for Payment, Final 
Application for Progress Payment 
Approval of Final Payment 

1.4 
14.8 
14.2 
14.9 

Approval of Payments, in General 14.4 
Arbitration 16 
Archaeological Salvage and 

Reports 17.5 
Assignment 17.10 
Availability of Lands 4.1 
Award, Notice of, Defined 1.4 

Before Starting Construction 2.7 
BidBond 5.1.1 
Bid, Definition of 1.4 
Bid Proposal, Definition of 1.4 
Bidder, Definition of 1.4 
Board, Definition of 1.4 
Bonds, Additional and Insurance 5.3 
Bonds, Adjustment 10.6 
Bonds and Insurance 5 
Bonds, Definition of 1.4 
Bonds, Delivery of 2.2 
Bonds, Bid, Performance, Payment, 

and Other 5.1 

Campaign Practices & Ethics 
Cash Allowances 
Certificates of Insurance 
Change Order, Definition of 
Change Order 4.3, 9.6, 10, 

17. 12 
11.9 
2.2 
1.4 

11 .2, 12.1 

AIGC-1 

Change of Contract Price 
Change of Contract Time 
Changes in the Work 
Claim of Injury or Damage 
Claims, Waiver of 
Clarifications and 

Interpretations 
Cleaning 
Completion, Payments and 
Completion, Substantial 

Section or 
Paragraph 

10' 11 
10' 12 

10 
17.3.4 
14.11 

9.4 
6.14 

14.2 
14.5 

Computation of Time 17.2 
Conditions 2.4, 4.2 
Construction, Before Starting 2.7 
Contract Documents, Definition of 1.4 
Contract Documents, Correlation, 

Interpretation and Intent 
Contract Documents Ownership 
Contract Price, Change of 
Contract Price, Definition of 
Contract Time, Change of 
Contract Time, Commencement of 
Contract Time, Definition of 
Contractor, Definition of 
Contractor May Stop Work or 

Terminate 
Contractor, Neglected Work by 
Contractor's Continuing 

Obligation 
Contractor's Fee 
Contractor's General Liability 

Insurance 
Contractor's Pre-Start 

Representations 

3 
17.3.2 
11 
1.4 

10, 12 
2.5 
1.4 
1.4 

15.3 
13.9 

14.10 
11 .6 

5.2 

2.4 
Contractor's Responsibilities 6, 17.3.3, 18.4 
Contractor's Warranty of Title 14.3 
Convenience, Termination 
Copies of Documents 
Correction or Removal of 

Defective Work 
Correction Period, One Year 

15.4 
2.3 

13.6 
13.7 
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Correction, Removal or 
Acceptance of Defective Work 

Correlation, Interpretation and 
Intent of Contract Documents 

Cost, Itemized 
Cost of Work (Inclusion) 
Cost of Work (Exclusion) 
Costs, Supplemental 
Credit 
Curbs, Gutters 

Day, Definition of 
Debarment, Definition 
Defective, Definition of 
Defective Work, Acceptance of 
Defective Work, Correction 

or Removal of 
Defective Work, Payment 
Defective Work, Rejecting 
Definitions and Terms 
Delivery of Bonds and 

Certificates of Insurance 
Disagreements, Decisions 

by Engineer 
Dispute Resolution 
Documents, Copies of 
Drawings or Plans, Definition of 
Drawings or Plans Discrepancies 
Drawings, Record 
Drawings, Shop 6.13, 
Effective Date of 

Agreement, Definition 

Section or 
Paragraph 

13 

3 
11.8 
11 .4 
11 .5 
11 .4.5 
11.7 
4.4.3 

1.4 
1.4 
1.4 

13.8 

13.6 
13.1 .2 
9.5 
1.4 

2.2 

9.7 
16 
2.3 
1.4 
3.2 
6.10 
9.6 

1.4 
Emergencies 
Engineer, Definition of 
Engineer, Replacement 
Engineer's Responsibilities, 

6.12, 10.5 
1 .4 
8.2 

Limitations on 
Engineer's Status During 

Construction 
Ethics and Campaign Practices 
Execution of Agreement 
Existing Utilities 

Fee, Contractor's 
Fees, Patent 
Field Order, Definition of 
Field Order Issued by Engineer 
Field Testing 
Final Application for Payment 
Final Inspection 

9.8 

9 
17. 12 
2. 1 

18.5 

11.6 
6.5 
1.4 

10.3 
13.2 .3 
14.8 
14.7 

AIGC-2 

Final Payment, Approval of 

Gender 
General Conditions, Definition 
General Provisions, Definition 
Geotechnical Investigations 
Giving Notice 
Governing Law 
Guarantee, Guarantee Period 

and Bond 5.1, 13.1, 

Hazardous Materials 

Indemnification 
Inspection, Final 
Inspection, Tests and 
Insurance, Additional Bonds and 
Insurance, Bonds and 
Insurance, Builders Risk 
Insurance, Certificates of 
Insurance, Contractor's 

L i abi 1 ity 
Insurance, Owner's Liability 
Insurance, Property 
Insurance, Workmen's 

Compensation 
Interest on Payments 
Interpretations 
Investigations, Geotechnical 
Itemized Cost 

Labor, Materials, and Equipment 
Laboratory Testing 
Lands, Availability of 
Laws and Regulations 
Letter of Acceptance, Definition 
Liens 
Limitations on Engineer's 

Responsibilities 
Local Conditions, Contractor's 

Familiarity with 

Materials and Equipment, 
Furnished by Contractor 

Materials or Equipment, 
Substitute 

Section or 
Paragraph 

14.9 

17.11 
1.4 
1 .4 
4.2.2 

17. 1 
17.3.5 

13.7, 17.3.3 

6.16 

6.15 
14.7 
13.2 
5.3 
5 
5.2.6. 1 

2.2, 5.2. 1 

5.2 
5.2.4 
5.2.6.2 

5.2.5 
17.3.1 

3, 9.4 
4.2.2 

11.8 

6.2 
13.2.2 
4.1 
6.7 
1 .4 

14.8 

9.8 

2.4 

6.2 

6.3 
Measurement 
Mini mum Wages 

17.6, 17.7, 17.8, 17.9 
17.4 
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Miscellaneous Conditions 
Modification, Definition of 

NMSHTD, Definition of 

Section or 
Paragraph 

17 
1.4 

1.4 
Neglected Work by Contractor 13.9 
Notice, Giving of 17.1 
Notice of Award, Definition of 1.4 
Notice to Proceed, Definition of 1.4 
Notice to Proceed, Giving of 2.5 

Order, Field 
"Or-Equal" Items 
Overhead and Profit 
Owner, Definition of 
Owner May Stop Work 
Owner May Suspend Work or 

Terminate 15.1, 
Owner's Liability Insurance 
Owner's Representative, 

Engineer To Serve As 
Owner's Responsibilities 
Ownership of Documents 

Partial Utilization 
Patent Fees and Royalties 
Payment Bond 
Payment, Final 
Payments and Completion 
Payments, Approval of 
Payments, Interest on 
Payment, Items for 
Performance, Payment and 

Other Bonds 
Permits 

11 .6, 

15.2, 

Physical Conditions, Surveys 
and Reports 

Physical Conditions, Unforeseen 
Precedence of Documents 
Preconstruction Conference 
Preliminary Matters 
Premises, Use of 
Pre-Start Representations, 

10.3 
6.3 

11.7 
1.4 

13.5 

15.4, 
5.2.4 

9.1 
8 

17.3.2 

14.6 
6.5 
5.1 

14.9 
14.2 
14.4 
17.3. 1 
14.12 

5.1 
6.6 

4.2 
4.3 
3.2 
2.7.3 
2 
6.9 

Contractor's 2.4 
Price, Change of Contract 10, 11 
Price, Contract, Definition of 1.4 
Professional Services Definition 1.4 
Profit and Overhead 11.6, 11.7 
Progress Payment, 

for 
Progress Schedule 

Application 
14.2, 

2.7.2, 9.7.3, 
14.4 
14. 1 

AIGC-3 

Project, Definition of 
Project Representative 
Project, Starting 
Protection, Safety and 

Record Drawings 
Reference Points 
Reference Specifications, 

Definition of 
Regulations, Laws and 
Rejecting Defective Work 
Relocation of Utilities 
Removal or Correction of 

Defective Work 
Representative, Project 
Responsibilities, Contractor's 
Responsibilities, Engineer's 

Limitations 
Responsibilities, Owner's 
Retainage 
Right of Way 
Royalties, Patent Fees and 

Safety and Protection 
Salvage, Archaeological 
Samples, Shop Drawings 
Schedule of Shop Drawing 

Section or 
Paragraph 

6, 

1.4 
9.3 
2.6 
6.11 

6.10 
4.4 

1 .4 
6.7 
9.5 

18.8 

13.6 
9.3 

18.4 

9.8 
8 

14.2.2 
4.1 
6.5 

6.11 
17.5 
6.13 

Submissions 
Schedules 

2.7.2, 14.1 
14.1 19.1.3 

Schedule of Values, Definition 
Service Connections, Definition 
Sewer and Water Lines 
Shop Drawings and Samples 
Shop Drawings, Change Orders and 

Payments 
Shop Drawings, Definition of 
Shut Off and Turn On, Water System 
Site Inspection By Contractor 
Site, Visits to, by Engineer 
Special Provisions, Defi ni ti on 
Specifications, Definition of 
Standard Details, Definition 
Starting Construction, Before 
Stop Work Order, Definition 
Stopping Work by Contractor 
Stopping Work by Owner 
Street Closures 
Subcontractor, Definition of 

1.4 
1.4 

18 
6.13 

9.6 
1 .4 

18.3 
2.4 
9.2 
1.4 
1.4 
1.4 
2.7 
1.4 

15.3 
13.5 
19.2 
1.4 
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Subcontractors 
Submissions 
Submittals 
Substantial Completion, 

Certification of 
Substantial Completion, 

Definition of 
Substitution of Subcontractors 
Substitute Materials or 

Equipment 

Section or 
Paragraph 

6.4 
2.7.3 
6.13 

14.5 

1.4 
6.4 

6.3 
Subsurface Conditions 4.3 
Superintendent, Contractor's 6.1 
Supervision and Superintendence 6.1 
Supplemental Costs 11.4.5 
Supplemental General Conditions, 

Definition 1.4 
Supplemental Technical Specifications, 

Definition 1.4 
Surety, Consent to Payment by 14.8 
Surety, Qualification of 
Surveys 
Suspending Work by Owner 
Suspension of Work and 

Termination 

Taxes 
Termination by Contractor 
Termination by Owner 

14.4 
4.2, 4.4 

15. 1 

15 

6.8 
15.3 

15.2, 15.4 
Termination, Suspension of Work 
Terms, Definitions 

15 
1.1 

13 .2.3 
13.2.2 
13.2 

Testing, Field 
Testing, Laboratory 
Tests and Inspections 
Time, Change of Contract 10, 12 
Time, Computation of 17.2 
Time, Contract, Definition of 1.4 
Title, Warranty of by Contractor 14.3 
Traffic 19 
Turn On and & Shut Off, 

Water System 18.3 

Uncovering Work 13.4 
Unforeseen Physical 

Conditions 4.3, 10.5 
Unknown Utilities 18.6 
Use of Premises by Contractor 6.9 
Utilization, Partial by Owner 14.6 
Utilities 4.4.3, 18 
Utility, Definition 1.4 

AIGC-4 

Value of Work 
Values, Schedule of 
Visits to Site by Engineer 

Waiver of Claims 
Warranty and Guarantee 

Section or 
Paragraph 

11.3 
14.1 
9.2 

14. 11 

by Contractor 13, 17.3.3 
13.7 
14.3 
18 

Warranty, One Year 
Warranty of Title, Contractor's 
Water and Sewer Lines 
Weather Conditions 
Work, Access to 
Work by Others 
Work, Changes in 
Work, Cost of (Inclusion) 
Work, Cost of (Exclusion) 

6.11.5 
13.3 

7 

10 
11 .4, 
11 .5 

Work, Defective 
Work, Definition of 

1.4, 9.5, 13 

Work, Neglected, by Contractor 
Work, Stopping, by Contractor 
Work, Stopping, by Owner 
Work, Suspending by Owner 
Work, Terminating by Contractor 
Work, Terminating by Owner 
Work, Uncovering 
Work, Value of 

1.4 
13.9 
15.3 
13.5 
15. 1 
15.3 

15.2, 15.4 
13.4 
11.3 
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SECTION 100

MATERIALS
100.01 GENERAL

The contents of Section 100 pertain to materials which are common public works construction items.  For convenience
selected materials in this section will be referenced in the appropriate construction activity.  Materials which are incidental to
only one construction activity will be defined in the activity’s section.

100.2 CONTENTS

Section No. Title

102 Steel Reinforcement
103 Epoxy-Coated Steel Reinforcement
105 Concrete Curing Compound
106 Cement Mortar and Grout
107 Joint Filler and Sealant Material
108 Brick
109 Riprap Stone
111 Colored Portland Cement Concrete
112 Paving Asphalt (Asphalt Cement)
113 Emulsified Asphalts
114 Asphalt Paving Hot Recycling
115 Slurry Seal Materials
116 Asphalt Concrete
117 Asphalt Rejuvenating Agents
118 Hydrated Lime Mineral Filler
119 Paving Fabrics
121 Plastic Pipe
122 Plastic Liner Plate
123 Reinforced Concrete Pipe
124 Reinforced Concrete Pressure Pipe
125 Vitrified Clay Pipe
127 Steel Water Pipe
128 Concrete Cylinder Pipe
129 Ductile Iron Pipe
130 Gray Iron, Ductile Iron, and Steel Fittings
135 Corrugated Metal Pipe and Arches (Steel)
136 Structural Steel Plate for Pipe, Arches and Pipe Arches
137 Corrugated Aluminum Pipe and Arches
138 Pipe Arches and Box Culverts
139 Structural and Rivet Steel, Rivets, Bolts, Pins and Anchor Bolts
143 Galvanizing
145 Lumber
146 Wood Preservatives
150 Timber Piles
151 Steel Piles
152 Concrete Piles
157 Paint
160 Steel Castings
161 Gray Iron Castings
162 Aluminum Castings
163 Ductile Iron Castings
170 Electronic Marker Devices
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SECTION 101 

PORTLAND CEMENT CONCRETE 

101.1.1 GENERAL: Porthmd cement concrete, 
prestressed concrete, post tensioned concrete, shotcrete, 
gunite, <md light weight stmctnral concrete shall consist of 
a mixtme of Portland cement, aggregates, water, and 
admixtures, proportioned, batched and delivered as specified 
herein. All materials and design mixes used in Portland 
cement concrete, either batched at or delivered to a project 
shall be certified in accordance with the requirements of 
Section 13 of these specifications. Each design mix 
submitted and authmized for use under this Specification 
shall be identified by a design mix number, unique to that 
design mix. If either a change in material(s) or material 
supplier(s) from that specified in the authorized design mix 
occurs during a project, authorized use of the job mix 
formula on the project may be canceled as directed by the 
ENGINEER. A concrete design mix shall not be used on a 
project without written authorization of The ENGINEER. 
A design mix, upon request by a concrete supplier, may be 
authorized by the Public Works Department Construction 
Division for use on City and City-related projects for a 
period of 14 months from the date ofsmnpling of reference 
aggregates in the design mix. 

101.1.2 For constmction and reconstmction projects 
requiring portland cement concrete continuous placement(s) 
equal or greater than either I 00 cubic yards of concrete per 
day, the CONTRA.CTOR shall have a f111l time portland 
cement concrete construction supervisor on site to direct the 
construction operations. The supervisor shall be certified 
either as an ACI certified Concrete Field Testing Technician 
Grade I, or the equivalent National Institute for Certification 
of Engineering Technologies Technician, with Specialty 
Concrete Work Elements Level l 8200 I, 82002, <md Level 
II 84002, 84003. 84004, 840 I 0. The supervisor shall be 
identified by the CONTRACTOR at the preplacement 
conference and shall be the contact person for the 
ENGINEER during concrete constmction. 

10 1.1. 3 Pre-Placement Conference 
A Pre-Placement Conference shall be held by the 
CONTRACTOR, as directed by the ENGINEER, no later 
than seven (7) calendar days prior to the start of constmction 
for concrete continuous placement(s) equal or greater than 
either 100 cubic yards of concrete per day. The following 
meeting agenda/assigned responsibilities shall be 
accomplished at the conference. 

I. ENGINEER/0\v'NER 
A. Scope of the project. 
B. IdentifY construction management team and contact 

telephone munbers. 

C. Review CONTRACT requirements for constmction. 
D. Review Quality Assurance Progrmn. 

II. CONTRACTOR 
A. Review constmction schedules. 

1 . Placement schedules. 
2. Proposed constmction schedule for duration of the 

project. 
B. IdentifY construction personnel and contact telephone 

numbers. 
I. Contractor Staff 
2. Sub-Contractor (s) 
3. Supplier (s) 
4. Safety Manger 

C. Present constmction placement procedure plans. 
1. Equipment Schedule 
2. Concrete Design Mix 
3. Constmction methodology 
4. Concrete plunping plan 
5. Traffic Control Plan 
6. Quality Control Plan 

III. DISCUSSION AND COMMENT 

101.2 REFERENCES 

l 0 1.2.1 American Society for Testing <md Materials 
(Latest Edition) (ASTM) 

C31 Making & Curing of Concrete Test Specimens in the 
Field 

C33 Specification for Concrete Aggregates 
C39 Test for Compressive Strength of Cylindrical 

Concrete Specimens 
C42 Obtaining and Testing Drilled Cores <md Sawed 

Bemns of Concrete 
C78 Test for Flexural Strength of Concrete (Using Simple 

Beam With Third-Point Loading) 
C94 Specification for Ready-Mixed Concrete 
Cl25 Defmition of Terms Relating to Concrete and 

Concrete Aggregates 
C138 Air Content (Gravimetric), Unit Weight, <md Yield of 

Concrete 
Cl43 Test for Slump of Portland Cement Concrete 

specification. If required, certification 
C150 Specification for Portland Cement 
C 172 Smnpling Fresh Concrete 
C 173 Test for Air Content of Freshly Mixed Concrete by 

the Volumetric Method 
C 192 Making & Curing of Concrete Test Specimens in the 

Laboratory 
C227 Test for Potential Alkali Reactivity of Cement­

Aggregate Combinations (Mortar Bar Method) 
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C231 Test for Air Content of Freshly Mixed Concrete by 
the Pressure Method 

C260 Specification for Air Entraining Admixtmes for 
Concrete 

C3 30 Specification for Lightweight Aggregates for 
Structural Concrete 

C441 Test for Effectiveness of Mineral Adrnixtures in 
Preventing Excessive Exp<msion of Concrete Due to 
Alkali-Aggregate Reaction 

C494 Specification for Chemical Admixtures in Concrete 
C5 67 Unit Weight of Stmctural Lightweight Concrete 
C617 Capping Cylindrical Concrete Specimens 
C618 Specification for Fly Ash and Raw or Calcined 

Natural Pozzolan for Use as a Mineral Admixture in 
Portland Cement Concrete 

C685 Specification for Concrete Made by Volmnetric 
Batching & Continuous Mixing 

C803 Test for Penetration Resistance of Hardened 
Concrete 

C805 Test for Rebound Number of Hardened Concrete 
D2419 Sand Equivalent Value of Soils and Fine 

Aggregates 

101.2.2 American Concrete Institute (Latest Editions) 

ACI211.1 Standard Practice for Selecting Proportions for 
NormaL Heavyweight, and Mass Concrete 

ACI 211.2 Standard Practice for Selecting Proportions for 
Structural Lightweight Concrete 

ACI 318-89 Building Code Requirements for Reinforced 
Concrete 

101.2.3 This Specification: 

SECTION 337 PORTLAND CEMENT CONCRETE 
PAVEMENT 

SECTION 340 PORTLAND CEMENT CONCRETE 
CURBS, GUTTERS, WALKS, 
DRIVEWAYS, ALLEYS, 
INTERSECTIONS, SLOPE PAVING, 
AND MEDIAN PAVING 

SECTION 346 TEXTURED CONCRETE 
SECTION 349 CONCRETE CURING 
SECTION 420 TRAFFIC SIGNAL AND STREET 

LIGHTING CONDUIT, FOUNDATIONS 
AND PULL BOXES 

SECTION 510 CONCRETE STRUCTURES 
SECTION 512 PRECAST PRESTRESSED MEMBERS 
SECTION 602 PORTLAND CEMENT CONCRETE FOR 

CHANNEL LINING AND DIKE AND 
DAM SURFACING 

SECTION 70! TRENCHING, EXCAVATION AND 
BACKFILL 

SECTION 800 INSTALLATION OF WATER 
TRANSMISSION. COLLECTOR AND 
DISTRIBUTION LINES 

SECTION 900 S.ANITARY AND STORM SEWER 
FACILITIES 

SECTION 915 STORM DRAINAGE APPURTENANCES 
SECTION 1500 MONUMENTS 

101.3 PORTLAND CEMENT 

101.3.1 Portland cement to be used or fhmished under 
this Specification shall comply either with the requirements 
of ASTM C150, Types I LA, II LA, III LA, andY LA, 
cements, or as specified herein, in the Supplementary 
Technical Specifications, Drawings, or as approved by The 
ENGINEER. The CONTRACTOR shall submit 
certification of compliance signed by the cement 
manufachtrer. identifying the cement type 'md source (phmt 
location), stating the Porthmd cement furnished to the 
project, and or used in the concrete delivered to the project 
complies with this Specification. I [required, certification of 
the Portland cement used for each day's concrete placement 
shall be submitted to The ENGINEER for each type of 
cement ;md each design mix used on the project. 

101.3.2 Portland cement specified in an authorized 
design mix shall be of the s~une source and type for all 
concrete batched at <md/or delivered to a project tmder the 
authorized design mix identification number. 

101.3.3 When suitable facilities (such as those 
recommended by the Concrete Phmt M<mufacturer's Bureau 
and/or approved by The ENGINEER) are available for 
handling and weighing bulk cement, such facilities shall be 
used. Otherwise, the cement shall be delivered in original 
unopened bags ofthe Manufacturer and the type of cement 
plainly marked thereon, each bag to contain 94 pounds (42.6 
kg) of cement. 

101.3.4 Cement shall be stored in such a manner as to 
permit ready access for the purpose of inspection ;md be 
suitably protected against damage by contamination or 
moisture. Should any lot of bulk cement delivered to the 
site show evidence of contamination, The ENGINEER may 
require that such lot be removed from the site. 

101.3.5 Porthmd cement shall be measured by weight 
lbs, (mass. kg) for concrete produced in accordance with the 
requirements of ASTM C94 and by volume for concrete 
produced accordance with the requirements of ASTM C685. 
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101.4 AGGREGATES: 

101.4.1 Aggregates shall comply with the requirements 
of ASTM C33 <md as amended herein, or as specified in the 
Supplementary Teclmical Specifications and Drawings, or 
as approved by the ENGINEER. Aggregates shall be 
certified to comply with the requirements of this 
Specification <md authorized for use by The ENGINEER 
before the materials may be incorporated in the construction. 
Prior to delivery of the aggregates or material containing the 
aggregates, The CONTRACTOR may be required to furnish 
samples of the aggregates to The ENGINEER for testing. 
The CONTR.,<\CTOR's daily production aggregate 
gradations used in concrete shall be submitted to The 
ENGINEER upon request. Aggregates specified in <m 
authorized design mix shall be of the smne source and type 
for all concrete batched and delivered under the authorized 
design mix identification number. 

101.4.2 In placing materials in storage or in moving them 
from storage to the mixer, no method shall be employed 
which may cause the segregation, degradation, or the 
combining of materials of different grading which will result 
in any stockpile not meeting specified requirements. 

101.4.3.1 Aggregates supplied under this Specification 
shall be assumed to be "alkali-silica reactive", ASR. 
Variance from this position for a particular aggregate source 
may be authorized by The CITY ENGINEER. Application 
for a variance may be made to The CITY ENGINEER. 

101.4.3.2 An aggregate may be classified 
non-alkali-silica reactive if, when tested in accordance with 
ASTM C227, using low alkali cement typical to the 
Albuquerque area, demonstrates an exp<msion at one (I) 
year not greater than 0.05%, and the rate of expansion is 
negative decreasing, based on test measurements at l month, 
3 months, 6 months, 9 months, and 15 months, as authorized 
by the CITY ENGINEER. 

1 0 1.4.3 .3 Portland cement concrete design mixes using non 
alkali-silica reactive aggregates complying with 101.4.3.2 
will not be required to be proportioned with Class F fly ash. 

10 1.4.4.1 Coarse aggregates shall meet the gradation limits 
as specified in Table 2 of ASTM C33. Fine aggregates shall 
comply with the gradation requirements of ASTM C33, 
Section 4, Grading. The sand equivalent of fme aggregate, 
when tested in accordance with ASTM D2419, S<md 
Equivalent Value of Soils m1d Fine Aggregates, shall be 
greater than 7 5. 

10 1.4.4.2 The maximum size aggregate shall comply with 
either these specifications, or the requirements of Table 
10 l.A, or the Supplementary Technical Specifications, or 

the recommendations of ACI 318-89, paragraph 3.3 .2, or as 
required by The ENGINEER. 

101.4.5 Aggregates shall be measured by weight (mass) 
for concrete batched under the requirements of ASTM C94 
and by volume for concrete batched in accordance with the 
requirements of ASTM C685. 

TABLElOI.A 
MAXIMUM SIZE AGGREGATE 

Application 

L Pavement. Sidewalk. Curb and Gutter, 
Drive Pads, Wheel Chair fuunps. Slab 
on grade, Foundations. and Structures, 

Size. in 

II. Channels, minimum 5% retained on the 1-1!2 
1 in sieve 

UI. High Early Release Concrete, 
minirmun 5% retained on the Yz in 
sreve 

IV. Stamped, Patterned, Stairs and Steps, 
minimum 5% retained on the 3/8 m 
sreve 

V. Fonned Concrete 

3/4 

'h 

A. 115 the narrowest dimension between sides of forms, 

B. 1/3 the depth of slab, 

C. 3/4 of the minirmun clear spacing between individual 
reinforcing bars or \Vires, bundles of bars, or 
prestressing tendons or ducts. or reinforcing and 
forms. 

101.5 WATER 

Water used in Portland cement concrete shall be cle:m <md 
free from injurious amounts of oiL acids, alkalis. salts, 
org<mic materials, or other subst<mces that may be 
deleterious to the concrete or reinforcement. Non-potable 
water shall not be used unless the requirements of ACI 
318.3.4.3.2 are met. Water shall be measured by weight or 
volume for concrete batched under the requirements of 
ASTM C94 and by vohune for concrete batched m 
accordance with the requirements of ASTM C685. 

101.6 ADMIXTURES: 

101.6.1 Admixtures shall comply with the requirements 
of this specification. The CONTRACTOR shall submit a 
certification of compliance signed by the admixture 
manufucturer, identifying the admixture <md its source (plant 
location), stating the admixture furnished to the project 
and/or used in the concrete delivered to the project complies 
with this Specification. Certification laboratory testing of an 
admixtlrre shall be submitted by the CONTRACTOR to the 
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ENGINEER upon request. Admixtures specified in <m 
authorized design mix shall be of the smne source and type 
for all concrete batched and delivered as defined under a 
design mix identification number. Admixtures shall be 
measured accurately by mechanical me<ms into each batch 
by equipment and in a method approved by the ENGINEER. 
An admixture shall not be used on a project without 
authorization by the ENGINEER. 

101.6.2 Air-entraining agent, conforming to ASTM 
C260, shall be measured accurately by mechanical means 
into each batch by equipment and in a method approved by 
The ENGINEER. The air-entraining agent used shall not 
contain more th<m 0.035% chloride by weight. 
Air-entrainment content shall comply with the requirements 
Table 10 l.B., the Supplementary Technical Specifications, 
or the recommendations of ACI 318, latest edition. 

TABLE 10l.B ENTRAINED AIR CONTENT 

Nominal Maximum 
Size Aggregate, 

m. 

1 I 2 

3/4 

Air Content Range. (%) 

mm max 

5.5 

4.5 

8.5 

7.5 

4.5 7.5 

101.6.3 Chemical admixtmes shall conform to either the 
requirements of ASTM C494, or as specified in the 
Supplementary Technical Specifications, or as specified by 
The ENGINEER. Chemical admixtures shall not contain 
more than 0.035% chloride by weight. 

101.6.4.1 Mineral admixtures shall be class "F" fly ash 
complying with the requirements of ASTM C618 including 
the requirements of TABLE 4, UNIFORMITY 
REQUIREMENTS, <md the requirements of this 
Specification. 

101.6.4.2 Mineral admixtures, when tested in 
accordance with ASTM C441, shall con form to the 
following: 

Reduction in exp<msion@ 14 days,'%, min, 65.0 
100% Reliability 

Mortar expansion@ 14 days, max, % 0.20 

Expansion must be less th<m control smnple expansion. 

1 01.6.4.3 The "Reactivity with Cement Alkalis" shall be 
determined using new Dow Coming glass rod base for 
aggregate. If a fly ash does not comply with the above 
requirement using the specified cement type, it may be 
authorized if the criteria is met using the low alkali Porthmd 
cement typically available to the Albuquerque area, as 
directed by the ENGINEER. 

101.6.4.4 Mineral admixtures used or fl.Jmished under 
this Specification shall be certified quarterly, in a calendar 
year, to comply with this Specification by the supplier. 
Certification shall include test results and specifications. 
source and location. 

101.6.4.5 Mineral admixtures shall be measured by 
weight (mass) for concrete batched under the requirements 
of ASTM C94 <md by volume for concrete batched m 

accord<mce with the requirements of ASTM C685. 

101.6.5 Accelerating admixtures may be used in Portland 
cement concrete batched <md supplied under this 
Specification only \vhen approved by The ENGINEER. The 
accelerating admixture used shall be a non-chloride type. A 
design mix proportioned with an accelerating admixture 
shall be submitted as specified in paragraph 101.8.8. <md 
authorized by The ENGINEER, prior to use on a project. 

101.7 PROPORTIONING 

10 l. 7. 1 Portland cement concrete shall be proportioned 
in accordance with the requirements of ACI 318, latest 
edition, Chapter 5, either ACI 211.1 or ACI 211.2 (latest 
editions), <md Table 101.C ofthis Specification, either field 
experience or trial mixtures, <md the construction placement 
requirements selected by the CONTRACTOR. The 
CONTRACTOR shall be solely responsible for the portland 
cement concrete design mix proportions for concrete either 
batched at, or delivered to, placed and finished at the site. 
Certification of a design mix <md all component materials. 
including aH formulations of a mix and any and all 
admixtmes which may be used under special constmction 
conditions and environments with that mix to include high 
range \Vater reducers (super-plasticizer), accelerating 
admixtures and retarders, and any other admixture, shall 
comply with the requirements of Section 13 of this 
Specification. 

101.7.1.1 Design mix(es) shall be prepared in a 
laboratory accredited in accord<mce with the requirements of 
the Ne\v Mexico State Highway ;md Tnmsportation 
Department "Procedure for Approval of Testing 
Laboratories to Perform Inspection, Testing, <md Mix 
Design Services", April 13, 1998 Edition, and operated 
under the direct supervision of a New Mexico registered 
Professional Engineer. 

101.7.1.2 The testing equipment used in the design 
development testing shall be calibrated mmually with 
calibration standards traceable to the National Bureau of 
St<mdards. Certificates of calibration shall be maintained at 
the laboratory for review by The ENGINEER. A copy of 
the ce1tifications shall be submitted to The ENGINEER 
upon request. A porthmd cement concrete design mix shall 
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not be batched at ~md/or delivered to a job site without 
written authorization of The ENGINEER. 

101.7.1.3 A design mix shall be prepared under the 
direct supervision of a New Mexico Registered Professional 
Engineer. 

101.7.2 Porthmd cement shall be proportioned to comply 
with the requirements specified in Table 101.C, or as 
specified in the Supplemental Technical Specifications, or 
Plans, or as authorized by The ENGINEER. 

101.7.3 The mineral admixture class F fly ash shall be 
proportioned by weight of cement to provide a fly ash to 
portland cement ratio not less than 1 :4, not less th<m 20 per 
cent of the total cementitious material. Portland cement 
concrete submitted under this Specification shall be 
proportioned with Class F fly ash, unless a variance is 
authorized by the City Engineer. 

107.7.4 The water to total cementitious material ratio 
shall not be greater than specified in Table l Ol.C, or the 
maximum determined from a "trial mix" compressive 
strength vs. water to cementitious ration curve, defmed in 
accordance with ACI 318, latest edition, Chapter 5. The 
trial mix compressive strength water to cementitious 
material ratio curve shall be developed with the target slump 
at design application maximum, ±0.75 inches, and the target 
entrained air content at design application maximum,± 0.5 
per cent, using materials specified in the design submittal. 
The cementitious material shall be defined as the total 
weight of portland cement and Class F fly ash in design mix. 

101.7.5.1 A design mix submittal shall include but not be 
limited to the following information, as directed by the 
ENGINEER. 

A Certification of compliance of the design mix with the 
requirements of this Specification in accord<mce with 
Section 13 of these specifications by the New Mexico 
Registered Professional Engineer in responsible charge of 
the design mix development; 

B. Certification of compliance of design mix's component 
materials by a manufacturer/supplier. The certification 
shall include laboratory test results of companion samples of 
the component material used in the laboratory prepared 
design mix, verifying the component materials comply with 
the specifications. For a mix design based on statistical 
methods, certification(s) of component materials shall be 
based on results performed within two (2) months of the 
submittal date. 

C. Plastic characteristics of the design mix to include 
concrete temperature, slump, entrained air content, wet lmit 

weight, yield and cement l~tctor, reported in English and 
metric units; 

D. Perform<mce characteristics of the hardened concrete to 
include tl1e compressive stTength of all test cylinders 
averaged for a respective test and the corresponding average 
compressive strength reported in English units; 

E. Compressive strength test (3 cylinder tests each point) 
shall be reported for each water to cementitious material 
ratio design mix proportioned at 3, 7, 14 and 28 days 
laboratory cure normal concrete; <md, 1 day, 3 days, 7 days 
and 28 days laboratory cure for high early release concrete. 

F. The "trial mix" compressive strength vs. water to 
cementitious ratio curve graphically plotted to include the 
vlater to cementitious ratio for the proposed design mix. A 
proposed design mix water to cementitious ratio outside the 
limits of a trial mix curve shall be rejected. 

G. When a proposed design mix is based on statistical 
analysis of historical data, certification that the design mix 
represented by the historical data was batched with the same 
or similar materials from the same sources as the materials 
proposed in the design mix shall be included in the 
submittal. Under this design certification procedure, the 
proposal shall include a statistical <malysis for a period of 12 
months prior to sampling aggregates of the characteristics of 
a) slump, b) entrained air, and c) r c@28 day compressive 
strength test. A compressive strength test shall be the 
average of two (2) cylinders tested at 28 days. An annual 
average aggregate gradation analysis may be used if the data 
represents the 12 month period prior to sampling for a 
design mix. A minimum of three production gradations per 
month will be required in the data base, as directed by the 
ENGINEER. 

H. Batch proportions for concrete Made by Volumetric 
Batching <md Continuous Mixing, ASTM C685, shall 
include 1) component batch weights, 2) component batch 
volumes, and 3) gate settings for each type of batching 
equipment the design mix that may be batched. 

J. High Rcmge Water Reducing Admixture(s) (hnvra), 
Superplastizers 

a. A prescription for use of the hrwra in a design mix 
shall be provided by the CONTRACTOR to include 
but not limited to the following 

1. Maximum dosage per cubic yard (meter) by 
standard measure, ozs/ydJ; 

2. Admixtme introduction location (plant or Job site); 
3. Minimum mixing after admixtme introduction 

( dmm revolution count at mixing speed); 
4. Air entrainment dosage adjustment if required: 
5. Base mix water reducing admixture ( wra) dosage 
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K. 

L. 

adjustment, if required; 
6. Consistency (slump) targets for before <md after 

admixture introduction; 
7. Concrete temperature limitations. ifrequired; and, 

b. Ltboratory demonstrated perfom1ance of the design 
mix, at the specified maximum admixture dosage, 
shall be reponed, including slump, entrained air 
content, unit weight, water to cementitious materials 
ratio, seven (7) and twenty eight (28) day 
compressive strength (fc ), and three (3) days and 
seven (7) day compressive strength (fc) for high early 
release concrete. Submittal compressive strength 
shall be based on the average value ofthree cylinders 
required. 

Accelerating Admixture(s) 
a. A prescription for use of the accelerating admixture 

in a design mix shall be provided by the contractor to 
include but not limited to the following: 

1. Maximum dosage per cubic yard (meter) by 
standard measure, ozs/yd'; 

2. Concrete temperature limitations. if required; 
3. Admixture introduction location, plant or project; 
4. Restrictions of use in combination with other 

admixtures, as applicable; and, 
b. Special considerations for mixing, placing, and 

curing, as applicable. 

Color Admixture(s) 

a. A prescnptwn for use of a color admixt11re in a 
design mix shall be provided by the CONTRACTOR 
to include but not limited to the following: 

1. Maximum dosage per cubic yare (meter) by 
standmd measure. ozs/yd ': 

2. Admixture introduction location. plant or project: 
3. Restrictions of use in combination with otJ1er 

admixtures; <md 
b. Special considerations for mixing, placing. <md 

curing, as applicable. 

M. Submittal Format 
a. A standard design mix submittal may include some or 

all of the above information as directed by the 
CONTRACTOR to define use as "optional" 
admixture(s). The standard design mix code would 
be the same for applications with and without the 
optional admixture( s) 

b. A specific design mix submittal can be made to 
include either color, or accelerating, or high range 
water reducing admixture for use under a specified 
application only. Separate design mix submittals will 
be required to include the information specified 
above. 

101.7.5.2 A submittal shall be rejected if it does not 
include the specified information and samples. A design 
mix submittal shall be accepted or rejected within ten (1 0) 
days of receipt by the ENGINEER 
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101.8 BATCHING 

101.8.1 Porthmd cement concrete shall be batched in 
accordance w·ith the requirements of either ASTM C94, or 
ASTM C685, ;md the requirements of this Specification, as 
authorized by the ENGINEER. Batching facilities, mixing, 
and tnmsporting equipment shall be certil'ied \\'ithin 12 
months prior to batching of a design mix. The plant shall 
be certified by a NM Registered Professional Engineer, to 
comply with the requirements of this Specification and 
Section 13. The certification shall have been competed 
within 12 months ofbatching an authorized portland cement 
concrete design mix. Written certification shall be available 
for review at the plant by the ENGINEER, ;md, submitted to 
the ENGINEER upon request. 

101.8.2.1 Ready-mix concrete batch plants shall be 
certified to comply with the requirements of this 
Specification. Written certification of compliance shall be 
available for review at the batch plant by The ENGINEER. 

101.8.2.2 Central-Mix Batch Plants shall be certified to 
comply with this Specification ;md st;mdards of the National 
Ready-Mix Concrete Association. The central-mixers rated 
capacity shall be posted at the batch plant in the operator's 
area. 

10 1.8.2.3 Portable batch plants shall be certified after 
erection at a project and prior to hatching concrete to be 
used at the project site. The batch plants rated capacity shall 
be posted at the batch plant in the operator's area. 

10 1.8.2.4 Ready-mix concrete tmcks shall be certified to 
comply with the requirements of this Specification and the 
"Standards for Operation ofTmck Mixers and Agitators of 
the National Ready-Mix Concrete Association", and the 
"Truck Mixer Manufacturer Bureau", latest editions. 
Written certification of compliance shall be canied inion the 
vehicle for verification by The ENGINEER. The 
manufacturers rated capacity, mixing and agitating speeds 
shall be posted on the tmck mixer. Mixers shall have an 
operable mixer dmm revolution counter and water metering 
system to measure temper water that may be added to a 
mixer after hatching and prior to discharge of a load. 

101.8.2.5 Shrink-mixed concrete batching shall be 
certified to comply with the requirements of this 
Specification. Written certification of the program to 
include a) maximum concrete volume defined for the 
process/equipment b) minimum time of mixing in the 
stationary mixer of materials after the addition of all 
cementitious material, and, c) minimmn supplemental 
mixing revolutions in the transit mix truck. A copy of the 
certified procedure shall be shall be available at the batch 
plant for review by The ENGINEER, and submitted upon 
request. The ENGINEER shall be notified by the 
CONTRACTOR in writing which concrete supplied to a 
project is produced with this procedure. Shrink mixed 

batching shall not be used on a project without authorization 
by the ENGINEER. 

l 0 1.8.2.6 Volume hatching central mix and concrete 
mobile trucks shall be certified to comply with this 
Specification. Certification shall include discharge gate 
settings/material weight batching references lor each 
material carried and a certified w~Her meter and calibration 
ch~u1 to define water settings. Discharge calibration settings 
shall be established for each production batching rate and 
authorized design mix hatched. The equipment shall be 
recalibrated if a change in materials or source of materials 
occurs. W1itten certification of compli<mce shall be carried 
in/on the vehicle for ve1ification by The ENGINEER. 

101.8.2.7 On-site batching and mixing equipment for 
concrete volumes ofless than 1 cubic yard shall conform to 
the requirements of ASTM C192, :md shall be approved by 
The ENGINEER. On-site hatched concrete for volumes less 
than I cubic yard shall be either "Redi-2-Mix", "Quikrete", 
or equal prepackaged concrete mix. The concrete shall be 
proportioned with water not to exceed a maximum of 1.5 
gallons per 60 lbs./bag or equivalent. Concrete hatched 
under this paragraph shall not be used for finished, interior 
and/or exterior exposed concrete surfaces. 

101.9 MIXING 

101.9.1 Concrete batched in accordance with ASTM 
C94, shall be mixed in accordance with the requirements of 
that Specification <md as follows. 

101.9.2 Central-Mixed Phmts: Concrete mixed in a 
stationary mixer <md transported to the point of delivery 
shall be mixed from the time all the solid materials me in the 
dmm. The batch shall be so charged with some water in 
advance of the aggregates and cementitious materials, and 
all water shall be in the dmm by the end of one-fourth the 
specified mixing time. Mixing time shall be a minimum of 
1 minute for the first cubic yard plus 15 seconds for each 
additional cubic yard, or fraction there of additional 
capacity. Where mixer performance tests have been 
conducted in accordance with ASTM C94, with the mixer to 
rated capacity, the mixing time may be reduced to the time 
at \vhich satisfactory mixing defmed by the performance 
tests shall have been accomplished. When the mixing time 
is so reduced the maximum mixing time shall not exceed this 
reduced time by more than 60 seconds for air entrained 
concrete. Certified concrete unifom1ity tests shall be 
conducted in accordance with ASTM C94 ;md Section 13. 
If the uniformity requirements are not met, that mixer shall 
not be used until the condition is corrected. 

101.9.3 Shrink-Mixed Concrete: 
Concrete mi..'(ed in a shrink mix production progrmn shall be 
mixed in accordance with the certified shrink mix program 
as defined by The CONTRACTOR. Concrete shall be 
mixed in a stationary mixer not less th<m the certified 

(REVISED Jan., 2003, UPDATE 7) 101 - 8 



minimum mixing time after all ingredients m·e hatched into 
the dmm, <md not less than the minimum mixing revolutions 
specified for the tnmsit mix tmck after the load is transferred 
into the tnmsit mix tmck. Mixing in the tr<msit mix truck 
shall not exceed the maximum requirements of paragraph 
I 01.9 .4. Shrink-mixed concrete procedures shall be 
certified to provide concrete that complies with the 
uniformity specifications of ASTM C94 as determined by 
uniformity tests specified in ASTM C94, for the maximum 
batch volume of concrete defined by The CONTRACTOR. 
If uniformity requirements are not met for the combination 
of stationary phmt <md tnmsit mixers , the shrink mix 
program shall not be used. Tempering of shrink mix 
concrete at the job site shall comply with the requirements 
of 101.10 and 101.11. 

101.9.4 Tmck-Mixed Concrete: 
Concrete mixed in a tmck mixer shall be mixed after all 
ingredients including water, are in the drum at least 70 
revolutions and not more th<m 100 revolutions at the mixing 
speed as defined by the Manufacturer. The mixing speed for 
the mixer shall be identified on the mixer. Certified 
concrete uniformity tests shall be conducted on transit mixer 
tmcks in accordance with ASTM C94 and Section 13 
annually. If the unifom1ity requirements <rre not met, that 
mixer shall not be used until the condition is corrected. 
Mixing beyond the number of revolutions at mixing speed 
found to produce the required uniformity of concrete shall 
be at the agitation speed defmed by the mixer manufacturer. 
The manufactmer's recommended mixing and agitation 
speeds shall be posted on the tmck mixer. 

101.9.5 Volume Batched Concrete: 
Concrete hatched in accordance with ASTM C685, shall be 
mixed in accordance with the requirements of this 
Specification <md the M<mnfactmer's recommendations. 
The continuous mixer shall be <m auger type mixer or <my 
other type suitable for mixing concrete to meet the 
requirements for uniformity specified in ASTM C685, 

101.10 TEMPERING BATCHED CONCRETE 

101.1 0.1.1 The slump of a concrete mix sampled at final 
discharge shall comply with the requirements of TABLE 
lOI.C. Non complying material shall be removed from the 
stmcture as directed by the ENGINEER. 

101.10.1.2 A load of concrete may only be tempered with 
water after the mix cycle is complete \Vhen, upon arrival at 
the job site, the slump of the concrete is less than specified, 
<md the time limit <md revolution limit specified in 101.9 are 
not exceeded.. When additional water is required, the total 
water in the truck shall not exceed the maximum water to 
cementitious ratio specified in the authorized design mix 
when the concrete is discharged. When tempering is 
required and allowed as defined by the water to cementitious 
ratio for the design mix, the water shall be injected into the 
mixer and the drum or blades turned a minimmn of 30 

revolutions at mixing speed before discharge as long as the 
revolution limit specified in l 01.9 is not exceeded .. 
Additional water shall not be added to the batch afler 
tempering without authorization by The ENGINEER. 

101.1 0.1.3 When the slump of a s~ill1ple taken within the 
time limits specified in 101.9 the specification requirements 
of TABLE 10l.C, the mixer tmck may be mixed a 
minimum of 15 revolutions at mixing speed, as long as the 
revolution limit specified in 101.9 is not exceeded, 
sampled and tested. If the slump of the second s<rrnple 
exceeds the maximum specified slump by 0.25 in (6 mm), 
the load may be rejected as directed by the Engineer. 

10 1.10.2.1 The air content in air entrained concrete, when 
sampled from the transportation unit at the point of 
discharge, shall comply with the requirements of this 
specification. Non complying material shall be removed 
from the stmcture as directed by the ENGINEER. 

101.10 .. 2.2 When a preliminary smnple taken within the 
time limits specified in 101.9 and prior to discharge for 
placement shows <ill air content below the mininmm 
specified level, the CONTRACTOR may add additional air 
entraining admixture to achieYe the specified air content, if 
the revolutions on the dmm counter are less th<m 300, and 
the total revolutions, after air entrainment addition will not 
exceed 300 following mixing a minimum of30 revolutions 
at mixing speed after dosage with the admixture. Additional 
air entraining admixtme may not be added to the batch after 
the initial air entraining admixtme tempering. Air entraining 
admixture shall be hatched in accordance with 101.7 .2. In 
addition to sampling <md testing for compliance after 
tempering with the air entraining admixture, a sample shall 
be taken during discharge fi·mn the second half of the load 
to verify slump and entrained air compli<mce through the 
load with the specification. 

I 0 l. I 0.2.3 When the entrained air exceeds the specified 
requirements, the load may be mixed a minimum of 15 
revolutions, sampled and tested, if the dmm revolutions do 
not exceed 300, <md will not exceed 300 following mixing. 
If the entrained air exceeds the specification by 0.1 %, the 
load may be rejected as directed by the ENGINEER. 

101.10.3 High range water reducing admixtures, 
superplasticizers shall be hatched as recommended by the 
manufacturer. 

101.10.4 Aggregates <md cementious material may not be 
used to temper a hatched load of porthmd cement concrete. 

101.10.5 All s<rrnples shall be tested for slump. entrained 
air, and unit weight after tempering .. 

101.10.6 The field dosage amatmts of admixtures and 
water shall be reported on the tmck ticket 
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101.10.7 The 0\VNER shall pay for quality assurance 
sampling <md testing specified 101.15, or as directed by the 
ENGINEER. 

IOI. 11 DELIVERY & DISCHARGE: 

I 01.11.1 Dischmge of the concrete shall be completed 
within 1-1/2 hours or before the dmm has revolved 300 
revolutions, whichever comes first after the introduction of 
the mixing water to the cement <md aggregates. These 
limitations may be waived by The ENGINEER if (1) the 
concrete is proportioned and certified for use after 
mixing/agitation time in excess of 1-112 hrs, or (2) is of such 
a slump that it can be placed and fmished, without the 
addition of water to the batch after the time limit noted 
above is exceeded. In hot weather or 1mder conditions 
contributing to quick stiffening of the concrete. a time less 
than 1-1/2 hrs. may be specified by The ENGINEER. 

10 1.11.2 The minimum dischmge temperatme of concrete 
in cold weather shall be equal or t,rreater than the 
temperatme specified in Table lOl.D. 

TABLE 10l.D- Cold Weather Construction 
Concrete Temperature, min [1] 

Ambient Air Heavy Sections & 
Temperature Thin Sections Mass Concrete [2] 

30 to 45 OF 60oF 50"F 

0 to 30 °F 65''F 55''F 

Below 0 °F 70"F 60"F 

[ 1] The maximum concrete dischmge temperature of all 
concrete, except "high early release concrete", 
produced with heated aggregates, heated water, or 
both, shall be 70°F. The discharge temperature of 
"high early release concrete" in cold weather shall 
be 70 oF - 76 "F. 

[2] Sections having dimensions in all directions greater 
than 2 feet (24 inches) 

101. I 1.3 The discharge temperature of concrete in hot 
weather should be kept as cool as possible. Concrete 
supplied to a project site having a discharge temperature 
greater than 90 op may be rejected by The ENGINEER if 
the concrete c<mnot be placed and finished after a single 
tempering with water as authorized under 101.10. 
Retarding admixtures may be used to control setting in hot 
weather. The discharge temperature of "high early release 
concrete"in hot weather shall be specified by the 
CONTRACTOR. 

101.11.4 The CONTRACTOR shall provide to The 
ENGINEER with each batch of concrete batched and/or 
delivered to the job site, before tmloading at the site, a 

delivery batch ticket on which the information specified in 
TABLE 101.E is printed, stamped or written, certifying said 
concrete. One copy of the ticket shall be available for the 
ENGINEER and one copy of the ticket shall be available for 
the quality assurcmce testing program. 

A 

B. 

c. 
D. 

E. 

F. 

G. 

H. 

J. 

K. 

L. 

M. 

TABLE!Ol.E 
BA TCHING TICKET INFORMATION 

REQUIREMENTS 

Name of Concrete Supplier 

Delivery Ticket Number 

Date of Delivery 

Contractor 

Project Name (Optional) 

Design Mix Number 

Volume of Concrete in Load 

Time loaded 

Batched Weight (mass) of Cemem 

Batched Weight (mass) of Fly Ash 

Batched Weight (mass) of Pine Aggregate 

Batched Weight (mass) of Coarse Aggregate(s) 

N. Batched Weight (mass) or Volume of Each 
Admixture 

0. Weight or volume of water batched at the plant 

P. Design Mix Target Proportions 

Q. Weight or volume (gal.) of temper water added at 
the site 

R. Weight or volume of each temper admixture added 
at the site 

S. Signature and name (printed) of CONTRACTOR'S 
representative who authorized the tempering, if 
any, at the site and affiliation to project 

101.12 PLACEMENT 

101.12.1 Portland cement concrete shall be placed to the 
lines, sections, grades and elevations, with the procedures 
specified in the CONTRACT documents. The material shall 
be consolidated to eliminate all voids, internal rock pockets 
and defects in the finish concrete. Casting subgrade and 
formed surfaces shall be damp, at the placement of the 
concrete. Removable forms shall be treated with a form 
release agent prior to placement of the forms for ease of 
removal of the forms without damage to the supported 
concrete. Forms shall be sealed to prevent leakage. Form 
release agents shall not stain the adjacent concrete. 
Placement and finishing shall be completed prior to the start 
of the initial set of the concrete. 

101.12.2.1 The CONTRACTOR shall submit a concrete 
pumping plan to the ENGTNEER for review and 
authorization one week prior to the start of a pumped 
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concrete constmction program for placements complying 
with 10 1.1.1. The submittal should identify the pump 
manufacturer. size and type, rated capacity(s) for the line 
di<uneter(s) to be used and distance(sl to be pumped. 

10 1.12.2.2 Pumping shall conform to the 
recommendations of the pump manufacturer. The ptunp 
manufacturer's operation manual shall be available on the 
pump equipment, and submitted to the ENGINEER, upon 
request. 

101.12.2.3 Concrete shall be pumped in a uniform 
continuous llow to point of discharge, with all Jines kept 
full, during the pumping operation. The CONTRACTOR 
shall provide either a system for controlled discharge of the 
concrete, or the last 5 feet of the pump line, immediately 
prior to the line discharge opening, shall have a slope equal 
orless than 10:1, horizontal to vertical, during the pumping 
of concrete, as authorized by the ENGINEER. The concrete 
shall not be dropped a vertical distance greater than four feet 
at discharge from the ptunp line without a tremey. Concrete 
placed by pump shall conform to the requirements of this 
specification after discharge from the pump line. Pumping 
of concrete shall not commence without authorization by the 
ENGINEER. 

101.13 FINISHING 

The CONTRACTOR shall finish Portland cement concrete 
as required by the CONTRACT documents, Supplemental 
Teclmical Specifications, or as directed by the ENGINEER. 

101.14 CURING CONCRETE 

The CONTRACTOR shall cure concrete as required by the 
CONTRACT documents, SECTION 349 of this 
specification, the Supplemental Technical Specifications, or 
as directed by the ENGINEER. A concrete structure or 
element shall not be released to service loads until it has 
achieved a minimum of 85% of the design strength, f'c, at 
the time the structure is placed in service, or the curing 
program specified in SECTION 349 is completed, or as 
directed by the ENGINEER. Service loads shall include 
constmction loads, design loads <md environmental 
exposure. 

101.15 QUALITY ASSURANCE SAivfPLING AND 
TESTING 

101.15 .1.1 Quality assurance sampling and testing shall be 
performed in accordance with the requirements of this 
Specification, the Supplemental Technical Specifications, or 
as required by The ENGINEER. Concrete shall be sampled 
and tested by a technician/engineer certified as either an ACI 
certified Concrete Field Testing Technician Grade I, or the 
equivalent National Institute for Certification of Engineering 
Technologies Technician, with Specialty Concrete Work 
Elements Levell82001, 82002, and Levell! 84002, 84003, 

84004, 840 l 0. 

101.15 .1.2 Quality asstmmce testing <md <malysis shall be 
performed in a laboratory accredited in accordance with the 
requirements of the New Mexico State Highway and 
Transportation Department "Procedure for Approval of 
Testing Laboratories to Perform Inspection, Testing, and 
Mix Design Services", April 13, 1998 Edition, under the 
direct supervision of a New Mexico Registered Professional 
Engineer. 

101.15.1.3 Testing equipment used in the performance of 
specified testing shall be calibrated <mnually with 
calibration standards traceable to the National Bureau of 
Standards. Certification records shall be maintained at the 
laboratory for review by The ENGINEER. A copy of the 
certifications shall be submitted upon request to the 
ENGINEER. Quality assunmce testing shall be directed by 
the ENGINEER and paid by the OWNER 

101.15.2.1 Samples will be taken in the field by The 
ENGINEER, in accordance vvith ASTM C 172, at discharge 
to the stmcture/application after all tempering at the job site 
has been completed. 

I 01.15 .2.2 A s<unple shall be taken for each design mix of 
concrete placed each day. once for each 100 cu yd of 
concrete, once for each 5000 sq.ft. area ofs1abs or walls, or 
fractions thereof, whichever is greater, or as directed by the 
ENGINEER. Hi-lo thermometers will be provided by the 
CONTRACTOR to monitor field curing concrete 
temperatures and companion test specimens while in the 
field , as directed by the ENGINEER. 

101.15.3 Slump tests will be performed on each quality 
assura.nce san1ple in the field in accord<mce with ASTM 
C 143. Concrete used for slump tests shall not be used in 
specimens for strength tests. The slump shall not exceed !J1e 
maximum value defined in TABLE lOI.C plus 0.25 in (6 
mm). Slumps shall be repm1ed to the nearest 114 inch ( l 
mm). 

101.15.4 Entrained air tests will be performed on each 
quality assurance s<unple in accordance with the 
requirements of ASTM C231 for normal weight concrete, 
and ASTM C 173. light weight concrete as specified in 
TABLE 10 1.C. Concrete used for entrained air tests shall 
not be used in specimens for strength tests. The entrained 
air shall not be less th<m the minimum nor greater than the 
maximum entrained air specified plus 0.1 % . Entrained air 
shall be reported to then earest one tenth of one percent. 

10 1.15 .5.1 The cement content per cubic yard for a load 
of concrete shall be determined on each quality assurance 
sample in accordance with ASTM C138. The unit weight 
shall be reported to the nearest one tenth of a pound per 
cubic foot (one kilogram per cubic meter). The cement 
factor shall be reported to the nearest pound per cubic yard 
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(kilogrmn per cubic meter). 

101.15 .5.2 The portland cement content per cubic yard for 
a load of concrete shall be calculated by dividing the 
batched weight of the portland cement reported on the tmck 
ticket for the load represented by a quality asstmmce test 
sample, by the yield, in cubic ymds, determined in 
101.15.1. The cement content shall be reported to ne<m~st 
one pound per cubic yard. The portl<md cement content 
shall not be less than the minimum cement content for the 
application specified in TABLE lOl.C. 

101.15.5.3 The water to cementitious ratio for a load of 
concrete smnpled and tested 1mder this specification shall be 
calculated by comparing the total water in a load, by weight, 
the batched water reported on the load's batch ticket plus 
any water added in the field, to the s1un of the portland 
cement and fly ash reported on the batch ticket. The weight 
of the water shall be divided by the weight of the 
cementitious materials <md reported to the nearest one 
hundredth value (xx.xx). The water to cementitious ratio 
shall be less than or equal to the water to cementitious ratio 
for the application specified in TABLE 10 l.C. 

101.15.6 A non complying field test, slump test, 
entrained air test, cement content, shall be verified by 
sampling and testing a second smnple from the smne load 
represented by the non complying smnple/tests. If the second 
sample/tests determine the material is in complimtce, the 
load may be authorized for placement <md the all quality 
assurance tests required shall be performed. If the second 
test confirms the initial test results, the concrete load may be 
rejected as directed by the ENGINEER. If the second test 
confirms the initial sample non complying test, the second 
sampling and testing shall be payed by the CONTRACTOR, 
as specified in SECTION 13. The OWNER shall pay for all 
complying test. 

1 01.15.7.1 Quality assurance compressive strength 
concrete specimens/cylinders shall be molded in accordance 
with ASTM C31. Cylinders shall be sealed metal or plastic 
molds complying with ASTM C31. The specimens will be 
submerged in water during the initial field curing at the site 
when the average mnbient temperature is equal or greater 
than 60 °F, site conditions pennitting, as directed by the 
ENGINEER. If the initial field cure submersion procedure 
is not used, high-lovv thermometers shall be used to monitor 
the initial field cure temperature of the quality assurance 
specimens, and the recorded temperatures shall be reported 
in the s<unpling and testing report. If the curing temperature 
recorded on the high-low thermometer exceeds 85 °F, 
concrete compressive test strengths shall be reported as 
information only, and the lab of record shall revise the initial 
cure procedure for the assurance specimens to control the 
curing temperature to less than 85 "F. Cylinders left in the 
field longer th<m the maximum specified time shall be so 
identified <md reported "for information only". A sample 
may be taken to the testing laboratory for testing <md casting 

provided the cylinders cern be molded within 15 minutes 
after s<unpling. 

101.15.7.2 Strength specimens shall be molded <md tested 
in accordance with ASTM C3L C39, C78 & C93, Cl92, 
<md this specification. The number and type of compressive 
strength test cylinders shall be a minimum of four 141 6"dia. 
x 12"H cylinders for ch<mnel concrete. <md normal concrete 
with nominal maximum size aggregate of 1.5 inch to 2.0 
inch. The number and type of compressive strength test 
cylinders shall be a minimum of four (4) 4" dia x 8" 
cylinders for normal concrete with nominal maxim1un size 
aggregate l inch and less. The number and type of 
cylinders shall be a minim1m1 of six (6) 4" dia x 8" 
cylinders for high early release concrete compressive 
strength tests. The number and type of Modulus of Rupture 
flexure test be<uns shall be a minimum of three (3) 
6"x6"x42" bemus or equivalent for Modulus of Rupture 
Tests, as directed by the ENGINEER. Strength specimens 
shall be cast using concrete from the same load as the 
concrete field tests. When 4"dia. x 8" cylinders are used, 
they shall be cast in two equal lifts, each lift rodded twenty 
five times with a three eights inch (9.5 mm) diameter rod 
with a three eights inch (9.5 mm) semi spherical tip. The 
rodding of a lift placed on a lift of concrete shall penetrate 
into the top of the preceding lift. 

101.15.7.3 When strength tests are required for stripping 
of forms or release of stmctnre, a minimum of 2 test 
specimens complying with the specimen type specified in 
I 01.15.7.2 for each test shall be molded and cured at the site 
under the smne conditions as the concrete represented by the 
specin1ens. The specimens shall be reh1med to the Lab at 
the end of the field curing period and tested in accordance 
with ASTMC39. The test strength shall be the average of 
the test strengths of the two specimens. The critical concrete 
compressive strength (f c) shall be a minimum of85% of the 
specified design strength. 

I 01.15. 7.4 Concrete strength test specimens shall be 
tested at 7 days and 28 days. One specimen shall be tested 
at 7 days and 2 specimens shall be tested at 28 days, <md 
reported to The Engineer. The test strength shall be the 
average of the test strengths of the two specimens tested at 
either 28 days, or as specified in the Supplemental 
Specifications, drawings, or by The ENGINEER. 

101.15.7.5 High early release concrete strength test 
specimens shall be tested at 3, 7, <md 28 days for concrete. 
One specimen shall be tested at 3 days and 2 specimens shall 
be tested at 7 <md 28 days, and reported to the Engineer. 
The test strength for high early release concrete shall be the 
average of the test strengths of two specimens tested at 7 
days, or as specified in the Supplemental Specifications, 
drawings. 

101.15.8. Not Used. 
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101.15.9.1 Evaluation and acceptance or concrete shall 
meet the criteria established in Chapter 5, Section 5.6, 
"Evaluation <md accept<mce of concrete," ACI 318-89. Each 
strength test result shall be the average of two cylinders fi'om 
the same sample tested at 28 days or the specified age. The 
strength level of the concrete will be considered satisfactory 
if the averages of all sets of three consecutive strength tests 
results equal or exceed the required rc and no individual 
strength test result falls below the required rc by more than 
500 psi. Quality assnr<mce compressive strength specimens 
sampled and cast when the average ambient temperature is 
greater than 60 "F, and cured with an initial field cure 
procedure other than submersion method specified in 

101.15.7.1, shall be e\'aluated usm!! the highest curing 
temperat1t.re recorded by the high-low thermometer provided 
for the field cure <md Table I 0 I.E. The test compressive 
strenf,rth shall be compared to the estimated strength 
corresponding to the highest initial cure temperature 
indicated in Table 10 I.E. An assurance compressive 
strength test shall be equal or greater th<m the compressive 
strength defined by Table 10l.E when the initial field cure 
temperattrre is equal or greater than 85 "F <md the initial field 
cure is not the submerged method specified in 101.15.7.1. 

TABLE101.E 

MINIMUM COMPRESSIVE STRENGTH, fc 

op [2] 73 80 85 90 95 100 105 110 115 120 

Cure 
P11, %of Specified Strength, f', [ l ,3] 

Day(s) 

3 100 108 114 120 122 123 125 120 115 110 

7 100 101 102 103 100 98 95 91 78 75 

28 100 97 95 93 90 88 85 82 78 75 

Notes: 1. Reference ACI 306, 6.6.1 
2. The Non Submerged assurance cylinder cme recorded maximum initial field cure temperature. lf a high­

low thermometer was not used, the highest ambient temperatt1re recorded for the initial cure period by the 
national weather service will be used as the initial cure temperature. 

3. f c specified compressive StTength 

101.15.9.2 If individual tests of either laboratory-cured 
specimens produce strengths more th<m 500 psi (3.4 MPa) 
below fc, or, if tests of field-cured cylinders indicate 
deficiencies in protection and curing, steps shall be taken to 
assure that the load-carrying capacity of the structure is 
adequate. If the presence of low-strength concrete is 
confirmed <md computations indicate tl1at the load-carrying 
capacity may have been significantly reduced, tests of cores 
drilled from the area in question shall be required in 
accordance with ASTM C42, as directed by the 
ENGINEER. Three cores shall be taken for each case of an 
individual cylinder test more than 500 psi (3.4 MPa) below 
fc or where the average of any set of three consecutive 
strength test results is below fc. If the concrete in the 
structure will be dry lillder service conditions, the cores shall 
be air dried (temperattrre 60 to 80 °f and relative hmnidity 
less than 60 percent) for seven days before test and shall be 
tested dry. If the concrete in the stmctt1re will be more than 
superficially wet under service conditions, the cores shall be 
immersed in water for at least 48 hours and tested wet. If 

coring is required a coring plan will be prepared by the 
ENGINEER no later ili<m 42 calendar days after the 
placement date. Coring shall be completed <md a report 
submitted no later than 56 calendar days after placement. 
Core sampling for non complying tests shall be taken at the 
direction of the ENGINEER and paid by the OWNER. The 
CONTRACTOR shall be responsible for material 
replacement ofthe same design mix in adjacent concrete at 
no cost to the OWNER where samples are removed. 

101.15 .9.3 Concrete in the area represented by core tests 
shall be considered stmctmally adequate if the average 
strength of three (3) cores is equal or greater th<m 85% of 
the specified design strength (fc), and no single core has a 
compressive strength less than 75% of the specified design 
strength. To check testing accuracy, locations represented by 
erratic core strength may be retested. If these strength 
acceptance criteria are not met by the core tests, <md if 
stmcttual adequacy remains in doubt, The OWNER and 
ENGINEER may order load tests as outlined in Chapter 20, 
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ACI 318 for the questionable portion of the stmctme. Load 
tests shall be paid for by The CONTRACTOR. 

101.15.9.4 If the stmcture under consideration does not 
satisfy the above strength acceptance criteria or the criteria 
of Section 20.2 or 204, ACI 318 The OW'NER may order 
The Contractor to remove and replace ~my portion of the 
stmcture which is not in compliance with the above. If so 

ordered, The CONTRACTOR shall perform such work at 
his own expense. The CONTRACTOR shall patch all core 
sample holes with the same or similar materials adjacent to 
the core hole. The patching concrete shall be placed ~md 
cured in accord~mce with the requirements of this 
specification. 

101.15.10 TEST REPORTS 

101.15.10.1 Test reports shall include but not limited to the following, as directed by the ENGINEER. 

A. Field Data 

B. 

Date of Sampling 

2 Time of Sampling 

3 City of Albuquerque Project or 

4 City of Albuquerque project or Pem1it Number 

5 Contract Title 

6 Portland Cement Concrete Supplier 

7 Delivery Ticket Number 

8 Design Mix Number 

9 Sampling location as de±ined by the Project Plans and Specifications 

10 Ambient temperature at time of sampling, °F 

11 Material temperature at time of sampling, °F 

12 Mixer drum revolution count at start of discharge of concrete 

Field Tests Results, with specifications. 

Slump, in (mm) 

2 Entrained Air, % 

3 Unit Weight, pcf (kg/m3
) 

4 w:(c+fa) ratio 

5 Cement Factor, C. F., lbs/yd' (kg/nl) 

6 Cement pay factor detennined in accordance with 101.16.2 

C. Comments 

Report any addition of water and materials and amounts by either volume or 
weight, prior to and after sampling. 

2 Report mixer revolutions count at time of discharge. 

3 Record number of mixer revolutions after field tempering with water and/or 
admixtures, and @ what mixer speed, mixing or agitating speed. 

D. Laboratory Tests 

Calendar reference and day count from date of sampling for each strength test 
sample 

2 fc compressive strength test result reported to psi/ MPa 

3 M.R. Modulus of rupture reported to psi/ MPa 

E. Analysis & Certification 

Accuracy 

0.25 

XX. X 

xxx.x (xxxx) 

X. XX 

XXX 

10 

5 

X. XX 

(xxxx) 

0.5 

The testing laboratory shall provide certification the sampling and testing were perfonned in compliance with the 
requirements of the specifications. Certification shall be provided by the New Mexico Registered Professional 
Engineer in direct responsible charge of the laboratory testing progrm11. 
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101.15.10.2 Test results shall be reported to The 
ENGINEER, CONTRA .. CTOR, concrete supplier and 
Materials <rnd Testing Laboratory, Construction Division, 
Public Works Depmtment, in writing, within 7 working days 
of completion of the test, as directed by the ENGINEER. 
Non-complying tests shall be reported \vithin one working 
day of completion of the test. 

101.16 MEASUREMENT AND P A YiviENT 

101. 16.1 Measurement for Portland cement concrete 
supplied under this specification shall be by LOTS as the 
area, volmnes, and as specified in the contract documents, as 
directed by the ENGINEER. 

101.16.2 Payment for Portland cement concrete supplied 

under this specification shall be for each LOT, at the 
contract unit price adjusted in accordance with the formula 
below and TABLE 10l.F, as directed by the ENGINEER. 
A LOT shall be defined as either the volume or area of 
concrete for each design mix placed on a project in a day as 
defined in the CONTRACT. The adjusted unit price shall be 
calculated using the formula below and the pay factor, CF f" 
defined in TABLE 10 l.F. The pay factor shall be defined 
by the number of samples representing a LOT, and, the % 
variance of the memllaverage (M) portland cement content 
of the LOT from the minirmm1 cement content specified in 
TABLE 10 l.C for the application, as determined by field 
quality assurance sample test results. Acceptance samples 
for a LOT shall be sampled and tested in accordance with 
101.15. All acceptance samples taken in one day for a type 
of concrete shall represent a LOT of that type of concrete. 

UP'=PFXUP 

UP', Adjusted Contract Unit Price 

PF, Pay Factor , PF= 0 50 x (I 00+ CFr) 

UP, Contracted Unit Price 

TABLE 10l.F-CEMENT PAY FACTORCALCULATION.CFp 
n, number of samples 

3, OR MORE 
Deficiency, D = (C - :tv1)/C 

D s: 0.0 

0.0 <Do: 1.0 

1.0 < D s: 2.0 

4.0 <Do; 6.0 

6.0 <Do; 8.0 

8.0 < D o; 10.0 

D > 10.0 

D, Deficient cement content as % of C, minimum 

C, Minimum cement content specified for the application in TABLE lOl.C 

1.00 

1.00 

0.95 

0.90 

0.85 

[1] 

Remove and Replace 

M, Average or mean (M) cement factor fur a LOT. The cement factor shall be calculated as the average of 
cement factors of all tests taken for a LOT, but not less than three tests, detennined in accordance with 
101.15 .6. 

[1] If detennined by the ENGINEER to be more practical to accept the material, the LOT may be accepted 
under written agreement between the OWNER and the CONTRACTOR at an assigned pay factor CFp= 
0.70. 
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SECTIOtl 102 

STEEL REINFORCEMENT 

102.1 GENER.li.L 

The following specifications set forth 
the requirements for bar reinforcement, 
wire reinforcer:1ent, and wire mesh rein­
forcement. The reinforcement shall con­
form accurately to the dimensions and 
details indicated on the plans or other­
wise prescribed; anc before being placed 
in any concrete worl( shall be cleaned of 
all rust, mill scale, mortar, oil, dirt, 
or coating of any charac~er which would 
be 1 ikely to destroy, reduce, or impair 
i~s proper boncing with the concrete. No 
reinforcing steel will be accepted under 
this specification until it has been ap­
proved by the ENGINEER as conforr:1ing with 
requirements prescribed therefor. When 
required by the ENGINEER, the CONTRACTOR 
or vendor shall furnish samples thereof 
for testing and notify the ENGINEER as to 
when and where they will be available. 
such samples shall be furnished at the 
expense of the COW2RACTOP. or vendor, but 
the cost of any testing that may be re­
quired will be borne by the 01/NER. 
Sar;Jples shall only be taken in the pres­
ence of the ENGINEER. The CONTRACTOR 
shall furnis~ a certificate mill test 
report for each heat or size of steel 
when required by the ENGINEER. 

102.2 

102.2.1 

102.2.2 

102.3 

REFERENCES 

AST!1 
A 52 
A 185 

AC: 
313 

BAR REINFORCEMENT 

A 615 
A 616 

102.3.1 Reinforcing steel bars shall be 
deformed interi:lediate grade billet steel 
conforming with AST!1 A 615. Rail steel 
conforming with ASTM A 616 may be permit­
ted by the ENGINEER. The Grade shall be 
40 or 60, unless Grade 60 is specified on 
the standard detail drawings or on the 
construction plans. 

102.3.2 In testing bar reinforcement, 
only the theoretical cross-sectional area 
will be used in all computations. 

102.3.3 Bending of steel will conform to 
requirements of ACI 318. The various 
grades of steel shall not be used inter­
changeably in structures. If rail steel 
is used, shop and field bending shall 
comply with the following provisions: 

102.3.3.1 Continuous and uniform appli­
cation for force throughout the duration 
of the bending operation. 

102.3.3.2 Unrestricted mover;Jent of the 
bar at points of con tact with the 
apparatus. 

102.3.3.3 Close wrapping of the specimen 
around the pin or mandrel during the 
bending operations. 

102.3. 4 Bending or straightening of re­
inforcing steel shall be accor;Jplished in 
such a manner and by such means as to 
insure that no damage to the material 
will result as a consequence thereof. 
Bars shall not be heated to perform bend­
ing of bars. Kinked bars shall not be 
used. 

102.3.5 Cutting reinforcement steel by 
means of a cutting torch is prohibited. 

102.4 \!IRE REINFORCE!1ENT 

Wire reinforcement shall, in all respect, 
fulfill requirements prescribed in ASTM A 
82. 

102.5 HIRE MESH REINFORCE!1ENT 

Mesh reinforcements shall conform to ASTM 
A 185. The gauge of the wire and the 
dimensions of the mesh will be specified 
in the supplementary Specifications or 
shown on the plans. The wire mesh rein­
forcement shall be so constructed as to 
retain its original shape and form during 
the necessary handling. The effective 
cross-sectional area of the metal shall 
be equal to that specified or indicated 
on the plans. 

102.6 HIRE TIES 

Wire for ties shall be black, annealed, 
not lighter than 16 gauge. 

102.7 MEASUREMENT AND PAYMENT 

Steel reinforcement will be included in 
the measurement for reinforced concrete 
per cubic yard or square yard in place, 
unless otherwise stipulated in the Bid 
Proposal. Payment will be made at the 
unit price per cubic yard or square yard 
as defined in the bid proposal. 
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SECTION 103 

EPOXY-COATED STEEL REINFORCING BARS 

10 3 .1 GENERAL 

This section covers 
forcing bars with 
coating applied by 
spray method. 

103.2 REFERENCES 

103.2.1 AST~1 
A 615 
A 616 

103.2.2 AASHTO 
M 284 

deformed steel rein­
protective epoxy­
the electrostatic 

"'- 617 
A 775 

103.2.3 AMERICAN HELDING SOCIETY 
A\1S D 1. 4 

103.3 f1ATERIALS 

103.3.1 BAR REINFORCEMENT: Reinforcing 
i::Jar s shall be deformed, intermediate 
grade, billet steel conforming with ASTM 
A 615 or rail steel conforming with ASTM 
A 616. The latter steel shall be bend­
tested and shall meet the bend-test re­
quirements for axle-steel reinforcing 
bars, AST~l "'- 617, Grade 60; and the bar 
markings rolled into the surface of the 
bars shall include the letter "R" to 
designate rail steel meeting these 
requirements. 

103.3.2 EPOXY-COATED REINFORCING BARS: 
When specified in the construction plans 
or required by the ENGINEER, epoxy-coated 
reinforcing bars shall conform with 
AASHTO M 284, utilizing the reinforcing 
bars defined in subsection 103.3.1. 

103.3.3 BAR ~lATS: Bar mats shall con­
form with ASTM A 184, utilizing the rein-
forcing bars defined in Subsection 
103.3.1. Mats shall be fabricated from 
reinforcing bars. Metal clips shall be 
epoxy-coated. Nonmetallic clips may be 
substituted. Coating damage at the clip­
ped or welded intersections shall be re­
paired in accordance with subsection 
103.3.4. 

103.3.4 REPAIR OF COATING: When re­
quired, damaged epoxy-coating shall be 
repaired with patching material conform­
ing with ASTM A 775. Repair shall be 
done in accordance with the patching 
material manufacturer's recommendations. 

103.4 FABRICATION 

All reinforcement shall be bent cold un­
less otherwise approved by the ENGINEER. 

103.5 FIELD INSTALLATION 

103.5.1 Epoxy-coated reinforcing bars 
supported formwork shall rest on coated 
wire bar supports, or on bar supports 
made of dielectric material or other ac­
ceptable materials. Wire bar supports 
shall be coated with dielectric material 
for a minimum distance of 2 inches from 
the point of contact with the epoxy­
coated reinforcing bars. Reinforcing 
bars used as support bars shall be 
epoxy-coated. In walls having epoxy-
coated rein for c ins bars, spreaders where 
specified by the plans or E~GINEER shall 
be epoxy-coated. Proprietar;: combination 
bar clips and spreaders used in walls 
with epoxy-coatec reinforcing bars shall 
be made of corrosion resistan: material. 

103.5.2 Epoxy-coated reinforcing bars 
shall be fastened with nylon-, epoxy-, or 
olastic-coated tie wire or other accept-. 
~ble materials. 

103.5.3 Splices of reinforcing bars 
shall be made only as required or 
permitted in the construction plans or 
approved by the ENGINEER. 

103.5.4 when re'!uired 
welding of reinforcing 
to MIS D 1. 4 • 
permitted, welding of 
welding) for asse~bly 

prohibited. 

or permitted, all 
bars shall conform 
Unless otherwise 

crossing bars (tack 
of reinforcement is 

103.5.5 suitable ventilation shall be 
welding epoxy-coated orovlaea when 

reinforcing bars. 

103.5.6 After cor.lpletion of welding on 
epoxy-coated reinforcing bars, coating 
damage shall be repaired in accordance 
with Subsection 103.3.4. All welds, and 
all steel splice members when used to 
splice bars, shall be coa:ed with the 
same material used for repair of coating 
damage. 

103.5.7 when required or permitted, me­
chanical connections shall be installed 
in accordance with the splice device 
manufacturer's recommendations. 

103.5.8 After installing mechanical con­
nections on epoxy-coated reinforcing 
bars, coating daoage shall be repaired in 
accordance with subsection 103.3.4. All 
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parts of mechanical connections used on 
coated bars, including steel splice 
sleeves, bolc:s, and nuts shall be coated 
with the sane r.,aterial u.sed fo:: repair of 
coating dafila~e. 

103.5.9 Reinforcing bars partially 
embedded in concrete shall not be field 
bent, excep~ as indicated on the 
construction plans or approved by the 
ENGINEER. fihen heat is used to field 
bend epoxy-coated reinforcing bars, 
suitable ventilation shall be provided. 
When epoxy-coated reinforcing bars are 
field bent, coating damage shall be 
repaired in accordance with subsection 
103.3.4. 

103.5.10 Unless permitted by the ENGI­
NEER, reinforcing bars shall not be cut 
in the field. When epoxy-coated rein­
forcing bars are cut in the field, the 
ends of the bars shall be coated with the 
sarae material used for repair of coating 
danage. 

103.5.11 Equipnent for handling epoxy­
coated bars shall have protected contact 
areas. Bunales of coated bars shall be 
lifted at raulciple pickup points to mini­
mize bar-to-bar abrasion from sags in the 
bundles. Coated bars or bundles vf 
coated bars shall not be dropped or 
dragged. Co2ted bars shall be stored ir. 
protective cribbing. Fading of thr, color 
of the coating shall not be cause for 
rejection of epoxy-coated reinforcing 
bars. Coating damage due to handling, 
shipment and placing need not be repaired 
in cases where the damaged area is 0 .l 
square inch or smaller. Damaged areas 
larger than 0.1 square inches shall be 
repaired in accordance with subsection 
103.3.4. The maximum amount of damage 
including repaired and unrepaired areas 
shall not exceed 2 percent of the surface 
area of each bar. 

103.6 MEASUREMENT AND PAYMENT 

Epoxy-coated steel reinforceraent will be 
included if'. the measurement for this 
special type of reinforced concrete. 
Payment will be made at the reinforced 
concrete's unit price per 
square yard as defined 
Proposal. 
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SECTION 105 
CONCRETE CURING COMPOUND 

105.1 GENERAL 

This section shall govern the type of 
concrete curing compound used, in curing 
fresh concrete. The curing compound shall 
consist of a liquid which, when applied to 
fresh concrete by means of a spray gun, 
will form an impervious membrane over the 
exposed surfaces of the concrete. 

105.2 REFERENCES 

105.2.1 American Society for Testing and 
Materials (Latest Editions)(ASTM) 
C-156 Test Method for Water Retention by 

Concrete Curing Materials 
C-309 Specifications for Liquid 

Membrane - Forming Compounds for 
Curing Concrete 

E-97 Test Method for 45-deg., 0-deg. 
Directional Reflectance Factor of 
Opaque Specimens by Broad-Bond 
Filter Reflectometry 

105.2.2 This Publication 
Section 111 Colored Portland Cement 
Concrete 

105.3 MATERIALS 

105.3.1 Curing compound shall be Type 2, 
White Pigmented as specified in ASTM C-309, 
unless modified on the plans or the 
Supplemental Technical Specification, or as 
approved by the ENGINEER. 

105.3.2 When required, the curing compound 
manufacturer shall supply certification, to 
the ENGINEER that his product has been 
tested and complies with ASTM C-309 and for 
Type 2 compounds, ASTM E-97. 

105.3. 3 EXCEPTION: Type 2, White 
Pigmented curing compound shall not be used 
on co 1 ored concrete. The curing compound 
used on colored concrete shall be as 
specified in Section 111. 

105.4 APPLICATION 

The curing compound shall be applied so as 
to form a uniform, continuous, unbroken 
film over the concrete surface. The rate 
of application shall be per the 
manufacturer's recommendations but in no 
case greater than 250 square feet per 
gall on. 

105.5 MEASUREMENT AND PAYMENT 

No separate measurement or payment wi 11 be 
made for curing compound. The cost of the 
curing compound and its application shall 
be included in the cost of the work it is 
applied too. 

105-1 
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SECTION 106 

CEt,1Et!T MORTAR iUlD GROUT 

106.1 GENERJ>.L 

Cer.1ent mortar prepared 
fication sh~ll consist 
ceDenti tious materials, 
water. 

106.2 REFERENCES 

106.2.1 ASTf.! 

under this speci­
of a mixture of 

aggregate, and 

c 5 
c 91 
Cl44 

c 207 
c 266 
c 270 

106.2.2 This oublication 
SECTION 101 

106.3 DESIGNATIONS 

106.3.1 The designation of cement mortar 
according to type listed in the following 
tabulation indicates the proportions of 
17\aterials to be used in the preparation 
thereof; the proportions ind1cated are on 
a volume basis. The type of mortar to be 
used shall be as specified in Tables 
106.3.1.1, 106.3.1.2, as shown on the 
plans, or as approved by the ENGINEER. 

106.3.2 Grout shall be Type M nor tar, 
unless otherwise approved by the ENGI­
NEER. Neat cement grout shall consist of 
ceDent mixed with water as necessary to 
obtain a fluid and workable mix. 

106.4 CEMENT AND LIME 

C er:1en t to be used shall con form with the 
requirements in Section 101. Masonry 
ceDent shall conform to ASTM C 91. 
Quicklime shall conform to ASTM C 5. 
Hydrated line shall conform to ASTM C 207. 

106.5 AGGREGATES 

Aggregates to be used shall conform with 
AST/1 C 144. 

106.6 WATER 

Hater shall be clean and free of delete­
rious amounts of acids, alkalis, or 
organic materials. 

106.7 ADMIXTURES OR MORTAR COLORS 

Ad17lixtures or mortar colors shall not be 
added to the mortar at the time of mixing 
unless approved by the ENGINEER and, 
after the materials are so added, the 
mortar shall conform to the requirements 
of this specification. 

106.8 ANTIFREEZE COMPOUNDS 

No antifreeze liquid, salts, 
substances shall be used in 
lower the freezing point. 

or other 
mortar to 

106.9 MORTAR FOR REPAIRING SPALLED AREAS 
AND FOR NOSING GROUT. 

Mortar shall have a fast setting Portland 
cement base, no metallic additives, and 
shall mix, place and finish similar to 
regular concrete. It shall develop mini­
murc compressive strengths (psi) of 3200 
@ 24 hr. and 4500 @ 7 davs. The mortar 
shall meet the resistance to the action 
of freeze-thaw CJCles as ascertained 
using the rapid method outlined in ASTM 
C-266 and shall show no excessive spal­
ling after 300 cycles of rapid freezing 
and thawing in water. 

106.10 MEASURING AND MIXING OF MATERIALS 

106.10.1 The method of measuring mate­
rials for the mortar used in construction 
shall be such that the specified portions 
of the mortar materials can be controlled 
and accurately maintained. 

106.10.2 All cementitious materials and 
aggregate shall be mixed fer a least 3 
minutes with the maximum amount of water 
to produce a workable consistency in a 
mechanical batch mixer. 

106.10.3 Mortars that have stiffened be­
cause of evaporation of water from the 
mortar shall be retempered by adding 
water as frequently as needed to restore 
the required consistency. Hortars shall 
be used and placed in final position 
within 2 l/2 hours after initial mixing. 

10 6. 11 TESTS 

The mortar shall be designed and the 
laboratory mix tested in accordance with 
ASTt~ C 270. 

106.12 MEASUREMENT AND PAYMENT 

106.12.1 Measurement and payment for 
mortar and grout used in repair of 
s;:>alled areas and for JO 1n t nosing 
material in drainage channels shall be by 
the square foot and shall include all 
chipping, sawing, sandblasting, and 
materials and work required for the 
completion of the repair. 

106-1 



nor tar 
Type 

t1 
M 
s 
s 
N 
N 
0 

0 
K 
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Portland 
Cement 

1 
1 

1/2 
1 
0 
1 
0 

1 
1 

nortar Tvpe 

l1 
s 
N 
0 
K 

r1asonry 
Cement 

1 (type 
0 

1 (type 

TABLE 106.3.1.1 
t·10RTAR TYPES 

I I) 

II) 

Hydrated Lime 
or LiCle ?utty 

0 
1/4 

0 
0 over 1/4 to 1/2 

1 

1 

(type II) 0 
0 over l/2 to 1 

(type I 
or II) 0 

0 over 1 1/4 to 
0 Over 2 1/2 to 

TABLE 106.3.1.2 
MORTAR TYPE VS STRENGTH 

1/4 

2 1/2 
4 

Aggregate, Measured In 
A Damp, Loose, Condition 

Not less than 2 1/4 and 
not Dore than 3 times 
the sum of the volumes of 
the cement and 1i!ile used. 

Average Compressive Strength at 28 days, psi 

2,500 
1,800 

750 
350 

75 



106.12.2 No separate measurement and 
payment will be made for morcar and grout 
in other applications unless designated 
by the ENGINEER. 
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SECTION 107 

JOINT FILLER AND SEALANTS 

107 .1 GENERAL 

This section specifies the joint fillers 
and sealants that are applicable to con­
crete pavements, concrete channel lin­
ings, sidewalks, driveways, and other 
concrete surfacing applications. 

107.2 REFERENCES 

107.2.1 ASTl1: 
c 719 D 994 
D 881 D 1751 
D 217 D 1752 
D 297 D 2007 
D 412 D 2240 
D 794 

107.2.2 AASRTO: 
M 153 T 72 
T 59 T 132 

107.2.3 Federal Soecificacions: 
LP-590 -
TT-S-0022 7E 

107.3 JOINT FILLERS 

107.3.1 PREMOLDED JOINT FILLER: 

107 .3.1.1 Expansion joint filler mate­
rial shall consist of premolded strips of 
a durable resilient compound. 

107.3.1.2 Hhere stiffness is lacking in 
prer.10lded expansion joint filler, the 
strips shall be encased in saturated 
felt, asphalt impregna tee cotton webbing, 
or other satisfactory material. Any 
material or fabric used for encasement 
shall oe firmly sealed to the body of the 
joint filler and shall not be detached 
therefrom after immersion in water for a 
period of forty-eight hours. 

107.3.1.3 Unless other·,.;ise specified, 
premolded joint filler may be either Pre­
molded Expansion Joint Filler (nonextrud­
ing and Resilient Bituminous types) 
conforming to the requirements of ASTM c 
1751 or Preformed Expansion Joint Filler 
(Bituminous Type) confor~ing to the re­
quirements of ASTM D 994. 

107 .3.1.4 Expansion joint filler mate­
rial shall be manufactured in a workman­
like manner; and when ten percent or more 
of any lot or shipment is of nonuniform 
or improper construction, the entire lot 
or shipment may be rejected. 

107.3.2 ASPHALT-LATEX JO!!lT FILLER: 

107.3_2.1 Asphalt-latex joint filler 
shall consist of asphalc-latex emulsion 

and sodium fluosilicate furnished in 
separate containers and mixed on the 
site. The emulsion shall consist by 
volume of 60 parts 200-300 asphalt con­
forming to the requirements of Section 
112, 40 parts of synthetic latex (GRS 
Type 4 and 5) to 10 parts of sodiu~ 
fluosilicate, half strength. The emul­
sion and sodium fluosilicate shall not be 
mixed until the joint is ready to be 
filled. The amount of sodium fluosili­
cate to be mixed with the emulsion shall 
be approximately 3 percent to 5 percent 
by \veight of the er:1ulsion. The joint to 
be filled shall be thoroughly cleaned and 
surface dry. 

107.3.2.2 The sealing compound shall 
consist of paving asphalt, Grade 200-300, 
conforming to the provisions of Section 
112 of these specifications, emulsified 
with rubber lateY in the presence of a 
suitable emulsifying agent; rubber latex 
designated as GRS Type 4; or any other 
approved type containing approximately 40 
percent solids. 

107,3.2.3 The resulting emulsion shall 
consist of a minimum of 55 percent of 
paving asphalt and a minimum of 36 per­
cent of rubber latex and shall conform to 
the requirements set forth in the Table 
107.3.2.3. 

107.3.2.4 Test Report and Shipment Cer­
Tificate for Asphalt-Latex Joint Fil­
lers: Each shipment shall be accompanied 
bv a certificate from the vendor that the 
material will COr:lply With the above 
specifications and such certificate shall 
be delivered to the ENGINEER. The cer­
tificate shall show the shipment number 
for the entire lot of material contained 
in the shipment and shall also show a 
list which will enable the ENGINEER to 
idencify each individual container by the 
vendor's batch number, with which each 
container shall be plainly marked. 

107.3.2.5 Application for Asphalt-Latex 
Joint Filler: 

107.3.2.5.1 At no time shall the 
emulsion be subjected to a temperature 
below 4 degrees F. Prior to application, 
the material may be warmed, if necessary, 
to permit proper pouring of the joints. 
The method of heating shall be carefully 
controlled to avoid overheating of any 
part of the container or mixture and 
under no circumstances shall the emulsion 
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Specification 
Designation 

Furol Viscosity 
at 77°F 

Sieve Test 

Penetration at 
77°F 

Elasticity 

Dehyd: a cion Loss 

Tir:1e of "Set" 
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TABLE 107.3.2.3 

ASPHALT-LATEX EMULSION JOIN: SSALING COMPOUND 

Test 
1,1ethod Lin its 

.l\JI.SH'i:'O 50·- 2 50 
T 72 Seconds 

AASHTO 1% l<lax. 
T 59 

ASTtc 50-250 
D 217 

30% ~·!ax. 

15 to 60 

Before adding gelling agent. 

Before adding gelling agent. 

The penetration test is made 
on a specimen prepared by 
stirring 5 percent of sodium 
fluosilicate into the 
asphalt-latex emulsion in a 
6-ounce deep ointr:1ent can. 
The specimen is then allowed 
to stand in the air at a 
temperature of 77 degrees F 
+2 degrees F for a period of 
3D minutes and is then 
penetrated with a grease 
cone under a total load of 
150 grar.1s in accordc.nce with 
ASTI1 D 217. 

After addition of 5 percent 
of sodi~~ fluosLl~cate and 
curing for 24 hour:> at 100 
deg;::ees " +2 degrees F the 
sp~;cimen -Shall have an 
elastic recovery of not less 
than 70 ;;ef cent. 

Twenty-five grams of e~ul­

sion, pri.cr to adding the 
gell ins agent r is placed in 
an 8-ounce flat oincment can 
and dehydrated in a suitable 
oven maincained a: a tem­
perature of 200 degrees ? +2 
degrees F for ~ period of 24 
hours. Height loss from 
dehydration shall not exceed 
30% cf saMple tested. 

After mixing the 
with 1 percent to 4 

emulsion 
percent 

sodium by weight po•.-~dered 

fluosilicate, the emulsion 
shall harden or develop a 
"set" in 
minutes, 
conditions. 

from 
under 

15 to 60 
field 



be heatec to a teDperature greater than 
130 degrees F. 

107.3.2. 5.2 Joints and cracks shall be 
thoroughly cleaned by hand or mechanical 
means imDediately in advance of pouring 
the filler material. When new pavement 
has been cured by the Pigmented sealing 
Compound Method, the joints and cracks 
shall be thoroughly scrubbed by means of 
a wire brush or a cloth mop saturated 
with gasoline or by other approved means. 

107.3 .2.5.3 All joints and cracks shall 
be surface dry before application of the 
joint sealer. No sealer shall be placed 
during unsuitable weather or when the 
atmospheric temperature is below 50 
degrees F or when weather conditions in­
dicate that the temperature may fall to 
32 degrees F within 24 hours. Immedi­
ately before pouring joints and cracks, 
the emulsion shall be mixed with from 1 
percent to 4 percent by weight of pow­
dered sodiuD fluosilicate. 

107.3.2.5.4 The joints and cracks shall 
be filled in a neat and workmanlike 
manner by means of cornucopia pot or 
other approved method. 

107.3.3 POLYETHYLENE FOM1 JOINT FILLER: 

107.3.3.1 Material: Polyethylene foam 
filler material shall conforD to specifi­
cation ASTH D 1751 and ASTH D 1752 and 
shall have a density of 2.5 to 3.0 pounds 
per cubic ft. It shall be constructed of 
closed cell, cross linked, polyethylene 
foam. 

107.3.3 .2 Installation: The closed cell 
polyethylene filler shall be cut to size 
and shape of the joint to be filled as 
shown on the plans and the Standard 
Details. The filler shall be held in 
place against previously poured concrete 
with metal or wood stakes or forms which 
shall be removed as newly placed concrete 
holds the filler in place. Nails or 
other fasteners are not to be driven into 
concrete mortar or nosing material for 
the purpose of holding filler material in 
place. 

107.4 JOINT SEALANT 

107.4.1 ETHYLENE VINYL 
SEA""'ANT ( SVA FOA11): 

107.4.1.1 Material: 

ACETATE FOAt1 

107.4.1.1.1 EVA foam to be used to seal 
joints shall be preformed foam sealant 
per AASHTO M 153, Type II or III, ultra­
violet resistant. It shall be a non­
extruding .expansion/contraction, water­
proof material, closed cell, cross 

linkc;d, with a density range of 2.5 to 
3.5 pounds per cubic foot. EVA foa~ 
shall be used to seal JOln~s where the 
width of joint to be sealed is 1 inch or 
greater. EVA foam sealants shall be 25 
percent wider than the joint width and 
compressed into the joint per the 
manufacturer's recommendations. 

107.4.1.1.2 The bonding agent to be used 
to bond EVA foam to concrete or mortar 
shall be a 100 percent solid 2 part epoxy 
which meets ASTM C 881, Type II, Grade 2, 
Class B and C as approved by the ENGI­
NEER. The bonding agent shall be used 
according to the manufacturer's re­
commendations. Care shall be taken to 
assure that the bonding agent does not 
adhere to the exposed surface of the EVA 
foam sealant. 

107.4.1.2 Preparation and Application: 

107.4.1.2.1 Immediately prior to appli­
cation joints shall be sand-blast-cleaned 
to remove laitance, curing compound, and 
other bond inhibitors. At the time of 
application, concrete must be cured at 
least 7 days and attain at least 80 
percent of design strength. The vertical 
sides of the joint area to be sealed 
shall be clean, dry, smooth, sound, and 
free of any foreign material. The bottom 
of the area to be sealed, if concrete, 
shall be covered with a polyethylene 
bondbreaker, minimum 1/16 inch thick, 
before applying the bonding agent to the 
vertical sides. The bonding agents shall 
be applied to completely cover both the 
nosing and the sealant surfaces which are 
to be bonded and to no other surface. 

107.4.1.2.2 sealant shall be extruded to 
the bottom of the joint groove and tooled 
to work the sealant into close contact 
with the joint surfaces to eliminate air 
bubbles. Any sealant that does not cure 
properly, fails to establish a satisfac­
tory bond, protrudes more than one half 
inch above the finished concrete surface 
adjacent to the joint, does not com­
pletely adhere to the sides of the joint, 
is damaged by the CONTRACTOR'S opera­
tions, or is not satisfactory in the 
opinion of the ENGINEER must be removed 
and the joint recleaned and resealed. 

107.4.1.2.3 After the bonding agent has 
set, sealant that protrudes 1/8 to 1/2 
inches shall be cut with a power sander 
to the concrete surface. The sealant 
will then be coated with two coats of 
ultra-violet proofing, opaque, vinyl 
coating, which will produce approximately 
6 mils thickness, as approved by the 
ENGINEER. 
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10 7. 4. 2 T\JO COH?mlENT URETHAtlE SEALANT: 

107.4.2.1 Materials: 

107.4.2.1.1 Two Component Urethane 
sealant to be used to seal joints shall 
r;Jeet Federal Specifications No. TT-S-0022 
7E, Type I Class A (Pour Grade) or No. 
TT-S-0022 7E, Type II, Class A (Non­
Sag). Two Component Urethane Sealant 
shall be used to seal expansion joints 
less than 1 inch in width. 

107.4.2.1.2 ?he bonding agent to be used 
to bond the Two Component Urethane 
Sealant to the concrete or mortar nosing 
shall be a one-component solvent based 
system, as furnished by the sealant manu­
facturer. 

107.4.2.1.3 Urethane sealants shall not 
be placed when the temperature of the 
concrete or air is below 40 degrees F. 
7he non-sag sealant shall be used in 
joints other than horizontal. Dimensions 
of urethane sealants shall be as shown on 
the dr a lv ir.gs. 

l07.4.2.2 Preparation and Application: 
Two Component Urethane sealants and 
3onding Ager.cs shall be installed in ac­
cordance wtcn the manufacturer's recor;J­
r;]endations and subsection 107.4.1.2 of 
this specification. 

107.4.3 ASPHALT RUBBER SEALANT: 

107.4.3.1 Materials and Mixing (Method A) 

107.4.3.1.1 Bituminous Material. The 
cituminous material shall be asphalt 
ceDent, havinq a maxir:1um penetration of 
!.20-150, cor~plying with the requirements 
of Section 112. 

107.4.3.1.2 The granulated crur:tb rubber 
( 100 percent Vulcanized) shall meet the 
following resuirements: 

PASSING SIEVE PERCENT 

tiOTE: 

#8 
#10 
# 30 
#40 

100 
9S - 100 

0 - 10 
0 - 4 

The granulated crumb rubber shall 
be accepted if accompanied by the 
certificate of compliance from the 
supplier that the material has 
been tested during the grinding 
process and meets the gradation 
specified. 

107.4.3.1.2.1 The specific gravity of 
the granulated rubber shall be 1.15 + 
0.02. The rubber material shall be free 
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of fabric, wire, or other contaminatina 
materials except chat up to 4 percent of 
calcium carbonate may be included to pre­
vent che particles from sticking together. 

107.4.3.1.3 Diluent for diluting che 
asphalt cement and granulated cru~b 
rubber mixture shall have a boiling point 
of not less than 350 F., and the 
temperature of the hot asphalt-rubber 
shall not exceed 350 F., at the time the 
diluent is added. 

107.4.3.1.4 Mixing. The percentage of 
the granulated crumb rubber shall be 33 
1/3 percent + 2 percent of the asphalt 
weight. 

107.4.3.1.4.1 The materials shall be 
combined as rapidly as possible for such 
a time and at such a temoerature that the 
consistency of the mix a?proaches that of 
a semi-fluid material. The temperature 
of the asphalt cement shall be between 
350 and 395 degrees F. 

107.4.3.1.4.2 After the full reaction 
between the asphalt cement and the granu­
lated rubber has occurred and before ap­
plication, the mix may be cut back Hit:-:. 
diluent. The maximum amount of diluent 
used shall not exceed 7 1/2 percent by 
volume of the hot asphalt cement­
granulated crumb runner composition re­
quired for adjusting the viscosity for 
spraying. 

107.4.3.1.4.3 In the event that a delay 
occurs after the full reaction has taken 
place, the material may be slowly re­
heated to an acceptable spraying tempera­
ture with no detrimental effect but, 
because of the polymer reversion that can 
occur when the granulated crumb rubber is 
held at high temperature(s) for a pro­
longed time, the material shall not be 
reheated to temperatures above 350 
degrees F. 

107.4.3.2 Materials and Hixing 
( r1ethod B I: 

107.4.3.2.1 Bituminous Material. The 
bituninous material shall be Asphalt 
cement, having a maximum penetration of 
120, complying with the requirements of 
section 112 and shall be fully compatible 
with the ground rubber. 

107.4.3.2.2 Rubber Extender Oil. The 
extender oil shall be a resinous, high 
flash point aromatic hydrocarbon meeting 
the following test requirements: 

Viscosity, ssu @ 100 degrees F. 
( ASTt·1 D 88) 2500 Min. 



Flash Point, c.o.c., degrees F. 392 Min. 

Molecular Analysis (ASTM D-2007) 

Asphaltenes, percent by weight 0.1 Max. 

Aromatics, percent by weight 55 Min. 

107.4.3.2.3 Rubber Components. The rub­
ber shall be U.S. Rubber Reclaiming Com­
pany designation G 274, or approved equal 
meeting the following physical require­
ments: 

107.4.3.2.3.1 Composition: The rubber 
shall be a dry, free flowing blend of 40 
percent powdered reclaimed (that is, 
Devulcan ized), rubber and 60 percent 
ground vulcanized rubber scrap with a 
high natural rubber content and shall be 
free from fabric, wire or other contami­
nants except that up to 4 percent of a 
dusting agent such as calcium carbonate 
may be included to prevent cracking of 
the particles. 

107.4.3.2.3.2 ·sieve Analysis: 

Sieve No. 

a 
30 
50 

100 

Percent Passing 

100 
60-80 
15-40 

0-15 

107.4.3.2.3.3 Mill Test: Hhen 40 to 50 
grams of rubber retained on the No. 30 
sieve are added to a tight set 6-inch 
rubber mill, the material shall band on 
the mill roll in one pass. This will 
indicate the presence of a suitable 
quantity of reclaimed, devulcanized 
rubber. 

107.4.3.2.3.4 
Minimun 30 
D-297). 

Natural 
percent by 

Rubber Content. 
weight. (ASTt1 

107.4. 3. 2. 4 Mixing. The Asphalt Rubber 
Blend shall be a combination of the 
asphalt cement, extender oil, and ground 
rubber mixed together at an elevated 
temperature in accordance with the 
following procedure and proportions: 

107.4.3.2.4.1 Preparation of asphalt­
extender oil mix. Blend the preheated 
asphalt cenent (250-400 degrees F.) and 
sufficient rubber extender oil, (usually 
from 2 to 6 percent), to reduce the vis­
cosity of the asphalt cement to within 
the range of 600 to 1800 Poises at 140 
degrees F., when tested in accordance 
with the requirements of AASHTO M 266. 
Mix thoroughly by recirculation, stir·­
ring, air agitation or other appropriate 
means. 

107.4.3.2.4.2 Addition of Rubber. In­
crease the temperature of the asphalt 
cement-extender oil blend with appro­
priate heat exchanges to within the range 
of 350-425 degreP.s F., and then add an 
amount of specified ground rubber equal 
to 20 'percent, + 2 percent by weight of 
the total asphalt-rubber blend. Add the 
rubber as rapidly as possible and con­
tinue recirculating for a period of not 
less than 30 minutes after the incorpora­
tion of all the rubber. 

107.4.3.2.4.3 sufficient recirculation 
and/or stirring of the total combined 
material shall be maintained to provide 
good mixing and dispersion. Temperature 
of the total blend shall be kept between 
350-425 degrees F. 

107.4.3.3 Construction Requirements: 

107.4.3.3.1 The equipment used for ap­
plication shall be capable of maintaining 
a continuous uniform, homogeneous mixture 
throughout the sealing operation. The 
method and equipment for heating and pre­
paring the asphalt-rubber mixture for 
application shall be so designed as to 
provide a continuous supply of the pre­
pared mixture that will assure sealing 
operations without delays due to the 
mixing-heating operation. The equipment 
shall incorporate a mechanical mLXLng 
device within the heating unit such that 
a continous mixing of the sealant col<l­
pound is maintained. 

107.4.3.3,2 The ENGINEER shall be satis­
fied that the material and the mixing 
process the CONTRACTOR proposes to use 
has been successfully used in similar 
circumstances on comparable projects. 

107.4.3.3.3 Nozzles shall be of adequate 
design to provide for uniform application 
of the asphalt-rubber material without 
clogging, or other irregularities in dis­
tribution. 

107.4.3.3.4 should clogging or ir-
regularities in distribution occur, 
ooerations shall cease until corrective 
action is effected. 

107.4.3.3.5 Defective equipment shall be 
removed from the project. 

107.4.3.3.6 weather Limitations. As­
phalt rubber joint sealant shall not be 
placed during wet or adverse weather, on 
a wet surface, or unless the atmospheric 
temperature is at least 40 degrees and 
rising, or when the wind conditions are 
such that a satisfactory seal cannot be 
achieved. 
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107.4.3.3.7 The ENGINEER will be the 
sole judge of when the mixed material has 
reached a consistency for application. 
Application shall proceed immediately 
after the proper consistency is attained. 

107.4.3.3.8 Immediately prior to placing 
the sealant, the joints shall be cleaned 
of all loose particles, dust, and other 
deleterious substances by means of high 
velocity compressed air, or any other 
methods approved by the ENGINEER. 

107 .4.3.3.9 Only asphalt-rubber sealant 
shall be used to fill the joints. 

107.4.3.3.10 No Vehicular Traffic will 
be permitted on the asphalt-rubber sealed 
joints until sufficient time has elapsed 
for the asphalt-rubber sealant to become 
non-tacky. 

107.4. 3. 3.11 The ENGINEER shall be the 
sole judge as to when the joints are 
properly cleaned and sealed. 

107.4.4 SILICONE RUBBER SEALANT: This 
work shall consist of cleaning the joint, 
anc installation of low modulus silicone 
sealant in the roadway joints specified 
on the plans. The plans will designate 
the type of Joint (transverse or longitu­
dinal) and location of joint. 

107.4.4.1 
shall rr:eet 
ing: 

Materials: All materials 
the requirments of the follow-

107.4.4.1.1 Silicone Sealant: Silicone 
sealant shall be furni.shed in a one-part 
silicone formulation. The compound shall 
be cor:<patible with the surface to which 
it is applied. Acid cure sealants are 
not acceptable for use on concrete. 
Movement capability shall be +100 percent 
and -50 percent of the joint width. The 
physical requirements are: 

107.4.4.1.1.1 Accessory Items: The 
backup material shall be compatible with 
the sealant or any component of the joint 
sealant systeiil. No bond or adverse reac­
tion shall occur between the backup mate­
rial, sealant, or priiiler if primer is 
specified. 

107.4.4.1.1.2 Test Requirements: 

Tensile Stress: 150 45 psi maximum 
percent Elogation 7 
days cure @ 77 F +3°F 
and 45-55 percent R.H. 

Specific Gravity 1.01 - 1.515 
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DuroDeter Hardness, 10-25 (0°F) 
Shore A: cured 7 days 
@ 77°? +3°F and 45-55 
percent-R.H. 

Shelf Life 6 mo. minimum from 
date of manufac­
ture 

Ozone and U.V. No chalking, 
Resistance cracking, or bond 

loss after 5000 
hours 

Bond to concrete mortar 50 psi minimum 
concrete briquets air 
cured 7 days @ 77°F +3oF 

Tack Free Time 6 Hrs. minimum 

Movement Capability and No adhesive or 
Adhesion cohesive failure 

after 10 cycles at 
oa~ 

107.4.4.1.1.3 Test Methods: 

Tensile Stress ASTM D-412 (DIE C) 

Spec~fic Gravity ASTM D-794, Method A 

Duroweter Hardness ,\S? t'l i)- 2 2 4 C 

ozone and uv Resistance ASTM D-793 

107.4.4.1.1.4 Bond to Concrete Mortar: 

Three br ic;uets molde~i in accorcance ivi th 
AASHTO T-132 and moisture c·-1red for at 
least 28 days shall be sa\ved in half, 
cleaned, and oven dried to a constant 
weight in an oven at 100 degrees C + 5 
degrees. After cooling, they shall be 
bonded with approximately 10 mils of 
silicone sealant and tested using clips 
meeting AASHTO T 132. They shall be 
tested in tension at a loading rate of .3 
inch/minute. 

107.4.4.1.1.5 Tack Free Time: 

Prepare specimen in a mold with an area 
larger than the brass weight described 
below and l/4 inch thick. Place a 30 
gram brass weight 1-5/8 inch by one inch 
by 1/8 inch on a polyethlene strip ap­
plied to the specimen after they have 
cured for the specified time. After re­
moving the weight, peel the polyethylene 
strip by pulling it at 90 degrees to the 
compound at a rate of one inch in 5 
seconds. No material should adhere to 
the polyethylene when it is tack free. 



107.4.4.1.1.6 
Adhesion: 

Mover:1ent Capa8ility and 

Prepare 1 inch x 1 inch x 3 inch concrete 
blocks in accordance with ASTt·l C-719. A 
sawed face shall be used for bond 
surface. seal 2 inch of block leaving 
1/2 inch on each end of specimen un­
sealed. The depth of sealant shall be 
3/B inch and the width 1/2 inch. cure 
the specimen 7 days in air at 77 degrees 
F +3 degrees F and then 7 days in water 
at-77 degrees F +3 degrees F. subject 
sealant to movement in accordance with 
ASTtl C 719. The rate of extension or 
conpression shall be 1/13 inch per hour. 
One cycle is defined as extension to one 
inch width and return to the initial 1/2 
inch width. 

107 .4.4.1.1.7 Certification: The manu­
facturer of the joint sealant shall 
furnish certification test results of 
each lot of the joint sealant material 
furnished to the project to meet all of 
the above requirenents except the bond to 
cement mortar. Certification shall show 
use of primers where applicable. 

10 7. 4. 4 .1.1. 8 Acceptance: Even though a 
sealant meets all requirements of the 
specification failure to perform ade­
quately in actual use shall be just cause 
for reJection. 

107 .4.4.1.2 Bond-breaking Adhesive Tape 
shall be polyethylene and Backer-Rod 
shall be closed cell polyethylene. 
Backer-rod shall be of circular cross 
section with a diameter 25 percent 
greater than the joint width. 

107.4.4.2 Construction Requirements: 

107.4.4.2.1 Cleaning the Joint: The 
joints shall be thoroughly cleaned of all 
foreign material (oil, asphalt, curing 
compound, sealant adhesive, paint, rust, 
etc.), including existing sealant, if 
any. The CONTRACTOR may use any one or 
combination of methods below in his 
cleaning operation, except Method 2, saw­
ing is to be used only 1f Method 1 will 
not properly clean t~oint. 

107.4.4.2.1.1 
Hater Jet: 

r·1ethod 1 High Pressure 

The joint shall be thoroughly cleaned 
with a high-pressure water jet blaster 
(3000 psi at the tip) and other tools as 
necessary. After blasting, the joint 
shall be blown out with compressed air. 
This process shall be repeated until the 
joint is thoroughly cleaned of all 
foreign material, including old sealant, 

and a new, clean concrete face is exposed 
on the faces of the joint. 

107.4.4.2.1.2 Method 2- sawing: 

If this method of cleaning is selected 
(and approved as noted previously), the 
COllTRACTOR shall exercise utmost care to 
minimize enlarging the existing width of 
the joint. sawing shall be limited to 
only exposed clean, new concrete faces on 
the joint with a maximum allowable cut of 
1/16 inch on each face of the joint. All 
dust, sawing residue, and other contami­
nation will be removed from the joint 
faces. If dry sawing with diamond or 
abrasive blades is used, the sawing resi­
due shall be thoroughly removed by 
blowing out the joint and immediate area 
with compressed air. If wet sawing with 
diamond or abrasive blades is used, the 
resulting saw latence or slurry shall be 
conpletely removed from the joint and 
immediate area by flushing clean with a 
high-pressure jet of clean water. After 
flushing, the joint shall be blown out 
with compressed air and allowed to dry 4 
hours minimum. 

107 .4.4.2.2 Installing Backer-Rod in 
Joint: Prior to placing the backer-rod, 
the joint must be thoroughly drv and 
clean. Anynecessary cleaning,- air 
blasting, or air-drying will be completed 
before placing backer-rod (and sealant). 
On joints less than l inch w1ae after 
cleaning, a round backer-rod of resilient 
material, compatible with silicone 
sealant, and slightly oversized to pre­
vent movement during the sealing opera­
tion will be installed in the joint at 
the depth specified on the appropriate 
joint de ta i 1 in the plans or as r ecom­
mended by the sealant manufacturer. (The 
thickness of the backer-rod will be 
greater after squeezing it into the joint 
and some •rebound" may occur--allowance 
must be made for this to insure placing 
at correct depth.) On joints larger than 
1 inch after cleaning, use a backup mate­
rial cut from an approved resilient mate­
rial which is compatible with silicone 
sealant. 

107.4.4.2.3 Installing Silicone seal­
ant: The installation of the silicone 
sealant is to be done as soon after 
placing the backer-rod as reasonably pos­
sible to insure that joint is still clean 
and dry. In the event the joint does 
become contaminated, damp, or wet, the 
backer-rod is to be removed, the joint 
cleaned and dried, and backer-rod rein­
stalled prior to placing the sealant 
material. The sealant material used 
shall be a low modulus silicone sealant 
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meeting the movement requirements of Sec­
tion 107.4.4.1.1. The temperature at 
time of placement must be 35 degrees F or 
higher. The silicone sealant shall be 
applied by pumping or manual means. If 
pumping is used, the pump shall be a suf­
ficient capacity to deliver the necessary 
volume of material to cor.1pletely fill the 
joint to the specified width and height 
of sealant in one pass. The nozzle shall 
be of sufficient size and shape to 
closely fit into the joint and introduce 
the sealant inside the joint with suf­
ficient pressure to prevent voids occur­
ring in the sealant and to force the 
sealant into contact with the joint 
faces. The sealant after being placed 
shall be tooled to provide the specified 
recess depth and thickness and shape of 
sealant as shown on the plans. Suffi­
cient force or pressure shall be applied 
to the sealant in this tooling operation 
to force the sealant against the joint 
faces to insure sat is factory wetting and 
bonding of the sealant to the joint 
faces. The silicone sealant is not self­
leveling and will not position itself 
correctly in the joint under its own 
weigh'c.). The sealant shall be placed to 
reasonably close conformity with the 
dinensions and shape shown on the plans. 
Any unreasonable deviation wi.ll be cause 
for rejection and necessary ~orrective 
action 'llill be made by the Contractor. 
see Sketch 107.4.4.2.3 for installation 
detail 

107.4.4.2.4 Cleaning Pavef.l.ent: 
joint has been seal~d, all 
sealant or other residue on the 
or structure surfaces shall be 
removed. 

After a 
surplus 

pavement: 
promptly 

107.4.4.2.5 Opening to Traffic: Traff1c 
shall not be permitted over sealed joints 
until the sealant is tack free and until 
debris fror:1 traffic does not imbed into 
the sealant. 

107.4.4.2.6 
following 
this work: 

Special Requirements: 
special requirenents apply 

The 
to 

107.4.4.2.6.1 Air compressors used for 
cleaning joints shall be equipped with 
suitable traps capable of removing all 
surplus water and oil in the compressed 
air. The compressed air \vill be checked 
daily by the ENGINEER for contamination. 
No contaminated air shall be used. The 
compressor ~hall be capable of delivering 
compressed air at a continuous pressure 
of at least 90 psi. 

107.4.4.2.6.2 Unless othen1ise specified 
on the plans, the joints are to be re­
sealed after any required pavement repair. 
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107.4.4.2.6.3 Any failure of the sealed 
joint due to (1) adhesion or cohesion 
failure of joint material ( 2) unsatisfac­
tory or improper workmanship by CON­
TRACTOR (3) damage by CONTRACTOR's opera­
tions or public traffic will be cause for 
rejection, and the joint shall be re­
paired to ENGINEER's satisfaction at no 
additional cost to the 0\lNER. 

107.5 POLYETHYLENE SHEST BEARING PLATE 
AND SLEEPER 

107.5.1 ~1ATERIAL: Ultra high molecular 
weight, high density, or low density 
polyethylene sheet to be used as a bear­
ing plate or sleeper shall conform to 
Federal Specifical:ion LP-590. This mate­
rial is only used for concrete channel 
expansion joints. 

107,5. 2 INSTALLATION: The polyethylene 
sheet shall be cut to size and shape of 
the horizontal surfaces to be covered. 
The concrete surface to be covered 'n'ith 
polyethylene sheet shall be smooth and 
flat to within +l/8 inch when checKed 
lvith a 10 foot straightedge. The s~b­
grade upon which the polyethylene sheet 
is to be placed shal~ ~ot vary more than 
1/4 inch from the apecified grade when 
checked with a 10 foot s~caightedge. 

107,6 PRECAUTION 

The manufacturer's recommendation for 
clearance between surface of sealant co 
top of concrete or joint shall be closely 
observed. Certain sealants will fail if 
the JOint is over filled and sealant: is 
allowed to spread onc:o the concrete 
surface. All joint material that does 
not comply with the manufacturer's 
installation recommendations or these 
specifications stall be removed, joint 
cleaned and material correctly installed 
by the CONTRACTOR at no cost to the OIIN2R. 

107.7 MEASUREMENT AND PAYMENT 

Filler materials and sealants shall be 
considered as incidental to concrete 
joint treatment and no measurement or 
payment will be made for these rna ter ials 
and installation thereof. 



SECTION lOB 

BRICK 

108.1 GENF:RAL 

Brick. shall 
burned and 
sound when 
be uniform 
or sorted 

be whole, sound, and hard 
shall give a clear ringing 
struck together. They shall 

in quality and shall be culled 
before delivery to the work. 

site. 

108.2 REFERENCES 

108.2.1 ASTM: 
c 32 
c 62 
c 216 
c 902 
c 1028 

108.3 MANHOLE BRICK 

108.3.1 Sewer manhole brick. shall con­
form. except for dimensional tolerances. 
to the requirements of ASTM C 32. 

108.3. 2 Manhole brick shall conform to 
the following standard size dimensions: 
length 7-5/8 inches, width 3-5/8 
inches and depth = 2-1/4 inches. 

108.4 BUILDING BRICK 

Building brick shall conform to the re­
quirements of ASTM C 62. Grade MW. The 
size and texture shall be specified on 
the plans or as approved by the ENGINEER. 

108.5 FACING BRICK 

Facing brick. shall conform to the re­
quirements of ASTM C 216, Grade SW, Type 
FBS. The size. color. and texture shall 
be as specified on the plans or as ap­
proved by the ENGINEER. 

108.6 PEDESTRIAN AND TRAFFIC PAVING BRICK 

108.6.1 Brick used for sidewalks. drive 
pads. or street surfacing shall conform 
to the requirements of ASTM C 902. Class 
SX. Type I. The size of the brick shall 
be: length 8 inches, width 3 3/4 
inches and depth 2 1/4 inches. The 
surface texture shall be smooth and the 
color shall be as specified on the plans 
or as approved by the ENGINEER. 

108.6. 2 Depending on the size of ship­
ment or order. the ENGINEER may request a 
random selection of the brick for deter­
minating the static coefficient of 
friction for the dry brick. Tests shall 
be conducted by an independent testing 
laboratory and shall be conducted in 

accordance with ASTM C 1028. All tested 
brick must have a coefficient of fric.tion 
greater than 0. 65. Test results shall be 
included in the require certification of 
the brick, as per Section 348. 

108.7 MEASUREMENT AND PAYMENT 

No separate measurement or payment shall 
be made for brick, unless otherwise 
stipulated in the Bid Proposal. 
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SECTION 109 
RIPRAP STONE 

109.1 GENERAL 

The riprap stone provided and installed 
under this speci fi cation shall be angular 
rock, stone or recycled Portland cement 
concrete complying with the requirements of 
this specification. The material shall be 
certified to comply with the specification 
in accordance with the requirements of 
Section 13. If a change in material and/or 
source from that authorized occurs during a 
project, the CONTRACTOR shall resubmit to 
include the changed material/and or source 
for authorization by the ENGINEER. A 
riprap material shall not be used on a 
project without written authorization of 
the ENGINEER. 

109.2 REFERENCES 

109.2.1 American Society of Testing and 
Materials (Latest Edition)(ASTM) 

C88 Soundness of Aggregates by Use 
of Sodium Sulfate or Magnesium 
Sulfate Solution 

C127 Specific Gravity and 
Absorption of Coarse Aggregate 

C535 Resistance to Degradation of 
Large-Size Coarse Aggregate by 
Abrasion and Impact in the Los 
Angeles Machine 

109.2.2 American Association of State 
Highway and Transportation 
Officials (Latest Edition)(AASHTO) 

T103 Soundness of Aggregates by 
Freezing and Thawing 

109.2.3 This Publication 
603 Rip Rap Surface Treatment 
610 Gabions 

109.3 MATERIAL 

109.3.1 Riprap stone shall be stone, rock 
or recycled Portland cement concrete 
complying with this specification. The 
material shall be free of seams, fractures 
and coatings and of such characteristics 
that it will not disintegrate when subject 
to the action of flowing water. 

109.3.2 The minimum specific gravity of 
the stone shall be 2.65 for sizes and 
gradation specified in TABLE 209. A, as 
determined in accordance with ASTM C127, 
latest edition. If the specific gravity of 
a stone is less than 2.65, the minimum size 
of the stone and the depth of the riprap 
shall be increased in accordance with TABLE 
109.B. 

109.3.3 The maximum resistance to abrasion 
shall be fifty (50) percent determined in 
accordance with the requirements of ASTM 
C535. 

109.3.4 The maximum soundness loss shall 
be twenty (20) percent determine in 
accordance with ASTM C88. 

109.3.5 The maximum loss to freeze thaw 
shall be ten (10) percent for 12 cycles 
determined in accordance with the AASHTO 
T103, Ledge R, Procedure A. 

109.4 SHAPE AND GRADATION 

109.4.1 Riprap material shall be 
rectangular in shape having maximum to 
minimum dimension ratio not more than 3:1. 

109.4.2 Riprap stone shall comply with the 
gradation requirements of TABLES 109 .A and 
109.8. 

109.4.3 Waste Portland cement concrete 
complying with the requirements of this 
specification may be used as riprap as 
specified in the plans and specification, 
as directed by the ENGINEER. 

109.5 PLACEMENT 

109.5.1 The placement of riprap stone 
shall be to the line and grade shown on the 
plans or as authorized by the ENGINEER. 
The depth of the ri prap shown on the plans 
shall be adjusted based on Table 109.8 for 
the specific gravity of the materia 1 
provided. The surface tolerances shall be 
within the maximum variations shown in 
Table 109.C. 

109.6 MEASUREMENT AND PAYMENT 

109.6.1 Riprap shall be measured by the 
cubic yard (cy) placed to the lines and 
grades in the plans and speci fi cations 
complete in place. 

109.6.2 Payment for riprap will be made at 
the contract unit price per cubic yard for 
the type of ri prap required, which payment 
shall include all material, labor and 
equipment required in placing riprap stone 
as specified in Section 603 and/or 610. 
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DESIGNATION 

A. GABIONS 
TYPE VL 

TYPE L 

B. RIPRAP 
TYPE M 

TYPE H 

TYPE VH 

TABLE l09.A 
CLASSIFICATION GRADATION 

MAXIMUM DIMENSIONS % SMALLER 
inches (m) 

12 (0.30) 100 
9 (0.25) 50-70 
6 (0.15) 35-55 
3 (0.08) 10 

18 ( 0.45) 100 
12 (0.30) 50-70 

6 (0.15) 30-55 
3 (0.08) 10 

24 (0.60) 100 
18 ( 0 .45) 50-70 
12 ( 0. 30) 30-55 
6 (0.15) 10 

36 (0.90) 100 
24 (0 .60) 50-70 
12 (0.30) 30-55 

48 ( 1 . 20) 100 
36 (0.90) 50-70 
18 (0.45) 30-55 
9 (0.23) 10 

Km [1] 

6 

9 

12 

18 

24 

[1] Km =mean particle size 

TABLE 109.B 
SPECIFIC GRAVITY MULTIPLIER 

SPECIFIC GRAVITY 
2.65 
2.60 
2.50 
2.40 
2.30 

< 2.30 

MULTIPLIER 
1.00 
1.05 
1.15 
1.25 
1.35 
REJECT 

TABLE 109.C 
CONSTRUCTION TOLERANCES 

RIPRAP DESIGNATION 

TYPE VL 
TYPE L 
TYPE M 
TYPE H 
TYPE VH 
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MAXIMUM VARIATION 
FROM SPECIFIED FINISH GRADE 

inches (meters) 

+1- 3 (0.08) 
6(0.15) 
9 (0.25) 

12 (0.30) 
+1- 12 (0.30) 
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SECTION 111 
COLORED PORTLAND CEMENT CONCRETE 

111 . 1 GENERAL 

The Colored Portland Cement Concrete shall 
be a portland cement concrete that meets 
the requirements of Section 101, to which 
coloring pigments are added that meet the 
requirement of this Section. 

111.2 REFERENCES 

111.2.1 American Society for Testing and 
Materials (Latest Edition) 

C-979 Specification for Pigments for 
Integrally Colored Concrete 

lll.2.2 This publication 
Section 101 Portland Cement Concrete 
Section 105 Concrete Curing Compound 

lll . 3 MATERIALS 

111.3.1 The portland cement concrete shall 
conform to the requirements of Section 101 
or as modified by the Supplemental 
Specifications and the approved concrete 
mix design. 

lll.3.2 Pigments used in the coloring of 
portland cement concrete shall be either 
natural or synthetic iron and mineral 
oxides in powder form. Pigments shall 
conform with the requirements of ASTM C-979. 

111 .4 DOSAGE 

The maximum dosage rate shall not exceed 
the recommendations of the manufacturer, or 
10% by weight of portland cement in the 
design mix. When a combination of pigments 
is required for a specific color, the total 
dosage rate of all pigments shall not 
exceed any of the individual maximum dosage 
rates of the component pigments, or 10% by 
weight of portland cement in the design mix. 

111.5 BATCHING, MIXING, TRANSPORTATION AND 
PLACEMENT 

Co 1 o red cone rete shall be ba tched, mixed, 
transported and placed in/with equipment 
that is clean of all residual non-colored 
concrete prior to the introduction of the 
colored concrete materials. 

111.6 PLACEMENT 

111 .6. 1 Colored portland cement concrete 
that does not have the color mixed 
throughout the entire load or has uneven 
distribution of color in the load shall not 
be incorporated in the work and shall be 
rejected. 

lll.6.2 The finishing of all colored 
portland cement concrete shall be conducted 
in such a manner as to not diminish, 
streak, or in any way lessen the coloring 
of the concrete. 

lll . 7 CURING 

The liquid membrane-forming curing compound 
used to cure all colored concrete shall be 
compatible with the colored concrete, 
having the same col or source pigments as 
those used in the col or concrete and shall 
conform to the requirements of Section 105. 

111.8 SUBMITTALS 

111 . 8. 1 The CONTRACTOR sha 11 submit a mix 
design for the Colored Portland cement 
Concrete to the ENGINEER for review and 
approval. The mix design shall show the 
manufacturer of the pigment material, the 
dosage per cubic yard of the pigment 
material, and a certification from the 
pigment manufacturer that pigment(s) 
complies with the requirements of this 
Specification in accordance with Section 
13. If during the project a change in the 
pigment material(s) or a change in the 
pigment manufacturer from the approved mix 
design is made, a new mix design shall be 
submitted to the ENGINEER for review and 
approval before the new material(s) are 
used on the project. The submittal shall 
include a curing program for the Colored 
Portland Cement Concrete. 

111.8.2 As part of the ENGINEER'S review 
of the mix design a sample of the colored 
concrete may be required. The sample shall 
be not 1 ess than the size of the typi ca 1 
element to the cast with the colored 
concrete or a four foot (4') by four foot 
(4') section, whichever is smaller. The 
sample shall be placed, finished and cured 
according to the project requirements to 
produce a true sample of the finished 
product. The sample shall be placed on the 
project site in a location where the sample 
may or may not, as approved by the 
ENGINEER, be incorporated into the 
completed work. The sample shall be 
maintained as the acceptance referenced, 
once approved for the duration of the 
project. 

111.9 MEASUREMENT AND PAYMENT 

Colored Portland Cement Concrete shall be 
measured and paid for at the unit price per 
specific construction item as specified 
herein or as defined in the Bid Proposal. 
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SECTION 112 

PAVING ASPHALT BINDER 

112.1 GENERAL: Paving asphalt binder for asphalt 
concrete (ACl, bituminous treated base course construction 
(BTB), and plant mixed seal coat (PMSC), shall conform to 
the requirements ofthis specification. The CONTRACTOR 
shall be solely responsible for the binder supplied tmder this 
specification, its proportions and manufacture. The binder 
shall be supplied from a single source/supplier and be of a 
single formulation for the duration of either the authorized 
period of a job mix formula including the binder, or the 
project, as directed by the ENGINEER. The 
CONTRACTOR shall submit his qualifications in writing, 
and at least three references to whom he has supplied the 
same or similar binder, as directed by the ENGINEER. 

112.2 REFERENCES 

112.2.1 American Society For Testing and Materials, 
ASTM 

D 5 Standard Test Method for Penetration of 
Bituminous Materials 

D8 

D 92 

Standard Defmitions of Terms Relating to 
Materials for Roads and Pavements 
Standard Test Method for Flash and Fire Points of 
Bi tnminous Materials 

D 113 Standard Test Method for Ductility of Bituminous 
Materials 

D 946 Standard Specification for Penetration-Graded 
Asphalt Cement for Use in Pavement Construction 

D 1754 Standard Test Method for Effect of Heat and Air 
on Asphaltic Materials (Thin Film Oven Test 
TFOT) 

D 2042 Standard Test Method for Solubility ofBituminous 
Materials in Organic Solvents 

D 2171 Standard Test Method for Viscosity of Asphalt by 
Vacuum Capillary Viscometer 

D 2170 Standard Test Method for Kinematic Viscosity of 
Asphalts 

D 2872 Standard Test Method for Effect of Heat and Air 
on Asphaltic Materials (Rolling Thin Film Oven 
Test, RTFPT) 

D 3381 Standard Specification for Viscosity-Graded 
Asphalt Cement for Use in Pavement Construction 

D 4402 Standard Test Method for Viscosity 
Determinations of Unfilled Asphalt Using the 
Brookfield Thermosel Apparatus 

112.2.2 American Association of State Highway <md 
Tr<msportation Officials, AASHTO 

MP1 Standard Specification for Performance Graded 

Asphalt Binder 
MP2 Specification for SuperpaverM Volumetric Mix 

Design 
TP1 Test Method for Detemlining Flexural Creep 

Stiffness of Asphalt Binder Using Bending Beam 
Rheometer (BBR) 

TP3 Test Method for Determining Fracture Properties 
of Asphalt Binders in Direct Tension (DT) 

TP5 Test Method for Determining Rheological 
Properties of Asphalt Binder Using a Dynamic 
Shear Rheometer ( DSR) 

T40 Practice for Sampling Bituminous Materials 
PPl Accelerated Aging of Asphalt Binder Using 

Pressure Aging Vessel (P A V) 
PP5 Laboratory Evaluation of Modified Asphalt 

Systems 
PP6 Grading or VerifYing the Performance Grade of an 

Asphalt Binder 
PP-28 Superpaven1 Volumetric Design for HMA 

112.2.4 This Publication: 

SECTION 116 ASPHALT 
CONSTRUCTION 

CONCRETE 

SECTION 307 PLANT MIXED 
TREATED BASE 
CONSTRUCTION 

BITUMINOUS 
COURSE 

SECTION 329 PLANT MIXED SE.t\L COAT 
SECTION 336 ASPHALT CONCRETE PAVEMENT 

112.3 MATERIAL 

112.3.1 An asphalt binder shall be either an asphalt 
cement, a blend of asphalt cement( s), or a blend of asphalt 
cement(s) <md admixture(s), to be determined by the 
CONTR..A.CTOR.. complying with the requirements 
specified in either TABLE 112.A 60-70 PENETRATION 
GRADE BINDER SPECIFICATION, or TABLE 112.B 
AC-20 VISCOSITY GRADE BINDER SPECIFICATION. 
or TABLE 112.C PERFORMANCE GRADE (PGl 
BINDER SPECIFICATIONS. 

112.3.2 The CONTRACTOR shall submit certified test 
results in writing, with the job mix fmmula submittal, that 
a binder complies with the specification. The certification 
shall include, but not be limited to: 

(a) name of the supplier 
(b) source(s) ofbase asphalt cement(s) 
(c) type and source(s) ofadmixture(s) 
(d) proportions of materials 
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(e) laboratory test results ofthe binder 
(f) certification statement that the binder complies with 
the requirements of this specification. 

A certification shall be submitted ( 1) for a binder used in the 
design of a job mix formula as a part ofthe submittaL and, 
(2) during the life of an authorized job mix formula as 
scheduled herein. 

112.4 SAMPLING AND TESTING 

112.4.1.1 Quality assurance sampling and testing of 
asphalt binders shall be performed by the CONTRACTOR, 
at no cost to the O'vVNER, to verity compliance with the 
specification. A sample shall be taken at random during 
paving operations from a load(s) of material shipped to any 
City of Albuquerque asphalt concrete supplier, either at 
least once a week , or as directed by the ENGINEER. The 
sample shall be tested by the CONTRACTOR to verity 
compliance with the specification requirements specified in 
either TABLE 112.A 60-70 PENETRATION GRADE 
BINDER SPECIFICATION, or TABLE 112.B AC-20 
VISCOSITY GRADE BINDER SPECIFICATION, or 
TABLE 112.C PERFORMANCE GRADE (PG) BINDER 
SPECIFICATIONS. Test results shall be reported in writing 
to the ENGINEER by the CONTRACTOR. Non­
complying sample test results shall be reported in to the 
ENGINEER within 24 hours of completion of the test(s). 
Complying sample test results shall be reported in writing 
to the ENGINEER, no later than ten working days after the 
date of sampling. 

112.4.1.2 The binder sample used in the design of a job 
mix fommla(s) shall be tested, and certified to comply with 
this specification. Written test results of the design sample 
binder tabulated with specifications with the certification of 
compli<mce shall be reported as specified herein and 
included in a job mix formula submittal. 

112.4.2 A test repmt shall include, but not be limited to, 
(1) report date, (2) date of sampling, (3) bill of lading 
number ofload sampled, ( 4) destination of load, (5) report 
of test results, (6) standard test identifications, (7) 
specification requirements, (8) statement of compliance, and 
certification signature. Failure to comply with quality 
assurance testing may result in rejection of either the binder, 
and/or the job mix formula, and/or the associated job mix 
placed on a project, as directed by the ENGINEER. 

112.4.3 .1 If non-complying material is identified, the 
paving program may be suspended for 24 hours, as directed 
by the ENGINEER, during which time the CONTRACTOR 
and the ENGINEER will meet to determine the impact of 
the non-compliance, and specify the necessary remedial 

action to be taken by the CONTR..A..CTOR. Remedial action 
shall be either acceptance, or acceptance at a pay 
adjustment, or removal and replacement at no cost to the 
OWNER. The paving program may continue upon written 
authorization by the ENGINEER. The suspension of 
asphalt concrete constmction period due to the identification 
of non complying binder shall be at no cost to the OWNER. 

112.4.3 .2 Production binder identified to be in non­
compliance shall not be shipped to a project Asphalt 
concrete hatched <md placed with non-complying binder 
shall be removed and replaced with complying material by 
the CONTRACTOR at no cost to the O'vVNER, as directed 
by the ENGINEER. 

112.4.4.1 GRADE CORRELATION: TABLE l12.D 
defines binder correlation(s). A binder grade to the right of 
a respective binder grade in the same row may be 
substituted. 

112.4.4.2 A job mix formula using either penetration or 
viscosity grade binders shall be designed using the Marshall 
procedure <md specifications. 

112.4.4.3 A job mix formula using a performance grade, 
PG, binder shall be designed using the gyratory 
(SUPERPAVE) procedure and specification. 

112.4.4.4 Binder substitution in <ill authorized job mix 
formula shall not be allowed. 

112.5 TEMPERATURES 

112.5.1 The CONTRACTOR shall specify the 
temperature nmges for mixing and compaction of a job mix 
formula for a binder, minimum and maximum, ''F. 
Temperature ranges for mixing and compaction shall be 
specified in a job mix formula submittal. 

112.5.2 The CONTRACTOR shall specifY the "release 
to traffic" temperature, 'F. Release to traffic temperature 
shall be the maximum temperature at which the viscosity of 
a binder is greater than 200,000 cps as determined by 
ASTM D4402. Release to traffic temperature shall be 
specified in a job mix formula submittal. 

112.6 MEASUREMENT AND PAYMENT 

112.6.1 Asphalt binder is an ingredient of asphalt 
concrete (AC), bituminous treated base course constmction 
(BTB), and plant mixed seal coat (PMSC). Binder shall be 
paid either as incidental to the above materials, or as 
specified in the CONTRACT, as directed by the 
ENGINEER. 
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I. 

II. 

TABLE 112.A- 60-70 PENETRATION GRADE BINDER SPECIFICATION (ASTM D 946) [1] 
CHARACTERISTIC mm max ASTM Procedure 
Original Binder 

Penetration@ 25 °C, 100 g, 5 s, mm 

2 Flash Point (Cleveland open cup), °C 

3 Ductility@ 25 °C, 5 em/min, em 

4 Solubility in trichloroethylene , % 

Asphalt after Thin Film Oven Test, TFOT 

60 

230 
100 

99.0 

70 D5 

D 92 
D113 

D2042 

Retained penetration@ 25 °C, 100 g, 5 s, mm 52 D 5 

2 Ductility@ 25 °C, 5 em/min. em 50 D 113 
[1] PG64-22 binders shall be used if 60-70 Penetration Grade and AC-20 Viscosity Grade binders are unavailable. 

112.8 AC-20 VISCOSITY GRADE BINDER (ASTM D 3381, TABLE 2) [1] 

CHARACTERISTIC mm max 
I. Original Binder 

1 Viscosity @ 60 ''C, poises 
2 Viscosity @ 135 "C, eSt 
3 Penetration@ 25 ''C, 100 g, 5 s 
4 Flash Point, , ''C (Cleveland open cup) 

5 Solubility in trichloroethylene, % 

II. Tests on Residue From Thin-Film Oven Test 

1600 2400 

300 
60 

230 
99.0 

Procedure 

ASTM D2171 
ASTM D2170 
ASTM D5 

ASTM D92 
ASTM D2042 

ASTM D1754 
1 Viscosity after TFOT@ 60 oc, poises 10,000 ASTM D2171 

2 Ductility after TFOT@ 25 "C, 5 em/min, em 50 ASTM D113 
[ 1] PG64-22 binders shall be used if 60-70 Penetration Grade and AC-20 Viscosity Grade binders are lmavailable. 
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TABLE 112.C PERFORMANCE GRADE (PG) BINDER SPECIFICATIONS 

Performance Grade Binder PG70-22 PG76-28 Standard 
Characteristic Procedure 

A Original Binder 

Dynamic Shear. 1.0 kPa min, G*/sin e/@10 '"d/'"c 70 76 AASHTO TP 5 

2 Flash Point, min 230 230 ASTM D48 

3 Viscosity, 3 Pa. s (3000 cP) max, @temp 135 135 ASTM D4402 [1] 
B. Rolling Thin Film Oven Test Residue, 

RTFOT (T 240), 1 minute 
Mass loss, I% max yes yes 

2 Dynmnic Shear, 2.20 kPa, min,G*/sin j@ 10 rad;sec 70 76 AASHTO TP 5 

c. Pressure Aging Vessel Residue, PA V (PPl ), 
after RTFOT 
P A V Temperatme 110 I 10 

2 Dynamic Shear: G*/sin J, max, 28 28 AASHTO TP 5 
rad 5,000 kPa, @10 /sec 

3 Physical Hardening (report) PI 

a. Creep Stiffness: S, 300 Mpa , max, -12 -18 .MSHTO TP 1 [Jj 

m-value, 0.300 minimum,@ 60s 
b. Direct Tension: Failure strain, -12 -18 AASHTO TP 3 [4] 

1.0 %min @ 1.0 mm/min 
Notes: 

[1] This requirement may be waved if the binder supplier warrants that the supplied binder can be adequately pumped 
and mixed at temperatures that meet all safety standards. 

[2] Physical Hardening - TPl is performed on a set of asphalt beams according to Section 13.1 of TP I, except the 
conditioning is extended to 24 hrs +10 nunutes at 10 °C above the minimum perfonnance temperatme. The 24 hour 
stiffuess, s, and them-value are reported for information purposes only. 

[3] The physical hardening index "h" accounts for the physical hardening of the binder. It shall be determined and 
reported in the submittal for the proposed binder and each sample tested for compliance with TABLE 112.PG76-
28.A. "h" is calculated as follows: 

h=(S,/SI )1111"111:~ 

"I" and "24" indicate 1 <md 24 hours of conditioning of the tank asphalt. Conditioning and testing is conducted at 
the designated test temperature. Values should be calculated <md reported. "S" is the creep stiffness after 60 sec 
loading time and "m" is the slope of the log creep stiffness versus the log time curve after 60 sec loading time. 

[ 4] If the creep stiffness "S< 300 MPa, the direct tension test is not required. If 300 < S < 600 MPa, the direct tension 
failure strain requirement can be used in lieu ofthe creep stiffness requirement. The m-valne requirement must be 
satisfied in both cases. 

TABLE 112D- ASPHALT BINDER CORRELATION(S) 

Pen. Grade [1 J 
60-70 

[ 1] Marshall analysis/design 
[2] Gyratory analysis/design 

Vise. Grade[l] 

AC-20 
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SECTION 113 

EMULSIFIED ASPHALTS 

I 13.1 GENERAL: Emulsified asphalts shall be a 
homogeneous mixture of paving asphalt base, water, <md 
an emulsifying or stabilizing agent complying with the 
requirements of this specification. Emulsified asphalt shall 
be classified as quick-setting, rapid-setting, medimn-setting, 
or slow-setting type in either anionic or cationic emulsions. 

113.2 REFERENCES: 

113.2.1 American Society for Testing and Materials, 
ASTM: 

D5 Standard Test Method for Penetration of 
Bituminous Materials 

D70 Standard Test Method for Specific Gravity and 
Density of Semi-Solid Bituminous Materials 

D88 Standard Test Method for Say bolt Viscosity 

D 113 Standard Test Method for Ductility of 
Bit11minous Materials 

D244 St;mdard Test Methods for Emulsified Asphalts 

D977 Standard Specification for Emulsified Asphalt 

D2042 Standard Test Method for Solubility of Asphalt 
Materials in Trichloroethylene 

D2397 Standard Specification for Cationic Emulsified 
Asphalt 

D3628 Standard Practice for Selection and Use of 
Emulsified Asphalt 

E70 Standard Test Method for pH of Aqueous 
Solutions with the Glass Electrode 

113.2.2 American Association of State Highway and 
Transportation Officials, AASHTO: 

0 Solubility of Asphalt Materials in 
Trichlorethylene 

T49 Standard Test Method for Penetration of 
Bituminous Materials 

T51 

T59 

T200 

Standard Test Method for Ductility of 
Bituminous Materials 

Standard Test Methods for Emulsified 
Asphalts 

Standard Test Method for pH of Aqueous 
Solutions with the Glass Electrode 

113.2.3 This Specification: 

SECTION 112 PAVING ASPHALT BINDER 
SECTION 116 ASPHALT CONCRETE 
SECTION 302 AGGREGATE BASE 

CONSTRUCTION 
COURSE 

SECTION 305 CEMENT TREATED BASE COURSE 
CONSTRUCTION 

SECTION 336 A S P H A L T 
CONSTRUCTION 

CONCRETE 

SECTION 337 PORTLAND CEMENT CONCRETE 
CONSTRUCTION 

113.3 TESTING REQUIREMENTS: The emulsified 
asphalt shall conform to the requirements set forth in the 
Tables 113.3.1. 113.3.2,113.3.3, or TABLE 113.5.3. 

113.4 TEST REPORT Ai'\ID CERTIFICATION: Quality 
assunmce sampling <md testing of emulsified asphalt shall 
be performed by the CONTRACTOR to verify compli<mce 
with the specification. A s<unple will be taken at random 
dming paving operations from a load(s) of material shipped 
to any City of Albuquerque project, either at least once a 
week, or as directed by the ENGINEER. Non-complying 
sample test results shall be reported to the ENGINEER 
within 24 hours of completion of the test(s). Complying 
sample test results shall be reported in writing to the 
ENGIJ\TEER no later than ten working days after the date of 
s<unpling. Emulsified asphalt sampling and testing shall be 
incidental to the cost of the material and placement costs. 

113.5 TEMPERATURES: 

1 J 3.5. 1 Emulsified asphalt shall be heated in such a 
manner that steam or hot oils will not be introduced directly 
into the emulsified asphalt during heating. The 
CONTRACTOR shall furnish <md keep on the site at all 
times <m accurate thennometer suitable for determining the 
temperature of the emulsified asphalt. 

113.5.2 Unless otherwise specified, the various grades of 
emulsified asphalt shall be applied at temperatures within 
the limits specified in Table 113.5.2, the exact temperature 
to be determined by The ENGINEER. Emulsified asphalt 
shall be reheated, if necess<uy, but at no time after loading 
into a tank car or tmck for transportation from the refinery 
to the purchaser shall the temperature of the emulsion be 
raised above 185 °F. During all reheating operations the 
emulsified asphalt shall be agitated to prevent localized 
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overheating. Emulsified asphalt shall not be permitted to 
cool to a temperature ofless than 40 °F. 

113.6 MEASUREi\1ENT AND PAYJVfENT: The unit of 
volumetric measurement shall be the U.S. gallon at a 

temperature of 60°F. If this material is to be part of a 
surface treatment the measurement may be in square yards 
of area covered. All approved quantities shall be paid at the 
unit price per defined unit of measurement as specified in 
the Bid Proposal. 
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TABLE 113.3.1 SPECIFICATIONS FOR ANIONIC EMULSIFIED ASPHALT 

Type Rapid Setting Slow Setting 

Grade RS-1 RS-2 SS-1 SS-lh 

Test on Emulsions: A ASH TO ASTM Min Max Min Max Min Max Min 

Viscosity SSF@77''F (25''C) , sec D88 20 100 20 100 20 

Viscosity SSF@122"F (50''C) , sec D88 75 400 

Settlement, 5 days, % 5 5 

Storage Stability 1 day 121 

Demulsibility in 35 ml of . 02N Calcium Chloride131 60 60 

Cement Mixing Test, % 2.0 

Sieve Test, % 0. 10 0.10 0.10 

Residue by distillation, % 55 63 57 57 

Tests on Residue from Distillation 

Test: D244 (4) (4) 

Penetration @77"F(25"C) T49 D5 100 200 100 200 100 200 40 

Ductility, 77''F(25"C)5 cm/miu, em T51 Dll3 40 40 40 40 

Solubility in Trichloroethylene, % T44 D2042 97.5 97.5 97.5 97.5 

Notes 

The test requirement for settlement may be waived when the emulsified asphalt is used in less than 5 days time; or the purchaser may require the settlement 
test be run from the time the sample is received until it is used, if the elapsed time is less than 5 days. 

2 The 24 hour (1 day) storage stability test may be used instead of the 5 day settlernent test. 

3 The demulsibility test shall be made within 30 days from data of shipment. 

4 A harder base asphalt meeting current paving asphalt specifications may be specified with the provision that the test requirements on the Residue from 
Distillation be waived. 
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Max 

100 

5 

2.0 

0.10 

90 



TABLE 113.3.2 SPECIFICATIONS FOR CATIONIC EMULSIFIED ASPHALT 

Type Test Method Rapid Setting Medium Setting Slow Setting 

Grade CRS-1 CRS-2 CMS-2S CMS-2 CMS-2h CCS-1 CSS- lh 

Tests on Emulsions: AASHTO ASTM Min Max Min Max Min Max Min Max Min Max Min Max Min Max 

Viscosity SSF@ 77''F. (25"C.) sec. D88 20 100 100 400 50 450 50 450 50 450 20 100 100 100 

Viscosity SSF@ 122''F. (50''C.) sec. D88 5 5 5 5 5 5 5 

Settlement 5 days, % 

Storage Stability Test 1 day r21 Demulsibility 35 ml 40 40 
0.8% sodium dioctyl sulfosuccinate, %131 

Coating ability s water resistance: 

Coating, dry aggregate Good Good Good 

Coating, after spraying Fair Fair Fair 

Coating, wet aggregate Fair Fair Fair 

Coating, after spraying Fair Fair Fair 

Particle charge test Positive Positive Positive Positive Positive Positive Positive 

Sieve test, % 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

Cement mixing test, % 2.0 2.0 

Distillation: 

oil distillate by volune of emulsion % 0 3 3 20 12 12 

Residue, % 60 65 60 65 65 57 57 

Tests on residue from distillation test (4) (4) 

Penetration, 77''F. (25''C.) T49 D5 100 250 100 250 100 250 100 250 40 90 100 250 40 90 

Ductility, 7TF. (25"C.), 5 Cln/min., em. T51 D113 40 40 40 40 40 40 40 

Solubility in Trichloroethylene, % 0 D2042 97.5 97.5 97.5 97.5 97.5 97.5 97.5 

Notes: 
1. The test requirement for settlement may be waived when the emulsified asphalt is used in less than 5 days time; or the purchaser may require that the settlement test 
be 

run from the time the smnple is received until it is used. if the elapsed time is less than 5 days. 
2. The 24 hour (1 day) storage stability test rnay be used instead of the 5 day settlement test. 
3. The Demulsibility test shall be made within 30 days from date of shipment. 
4. Must meet a pH requirement of 6.7 maximum (ASTM E-70) if the Particle Charge Test result is inconclusive. 
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TABLE 113.3.3 EMULSIFIED ASPHALT SLURRY SEAL MIXING GRADES 

BITUMULS CLASS 

Bitwnuls Type 

ANIONIC 

Bitw1mls Grade Designation 

ASTM Grade Designation (Closest) 

Test on Emulsion (a) 

Viscosity, Saybolt Furol at 77*F (25 "c) sec. 

Storage Stability Test, 1 day, per cent 

Cement Mixing Test, per cent 

Sieve Test, per cent 

Particle charge Test (b) 

pH (b) 

Dehydration, ratio 

Adhesion 

Slurry Seal Tests (Standard Reference Aggregate © 

Mixing, seconds 

Setting, minutes 

Water Resistance. after 30 minutes cure 

Residue by Distillation, per cent 

Tests on Residue from Distillation Test 

Penetration at 77oF (25"C), 1130 gm, 5 sec. 

Ductility at 77oF (25"c), em, 

Test Method 

AASHTO 

T-59 

T-59 

T-59 

T-59 

T-200 

T-59 

T-49 

T-51 

ASTM 

D244 

D244 

D244 

D244 

D244 

E70 

D244 

D113 

Dense 
Aggregate Mixing 

Min 

DM-h 

(SS-lh) 

Max 

100 

1.0 

2.0 

0.10 
Negative 

7.3 

0.5 

Pass 

57 

40 

40 

100 

Solubility in Trichloroethylene, per cent T -44 D2042 97 

Notes: 
a) All tests shall be perfom1ed within 30 days from the elate of emulsitiec! asphalt shipment. 
b) Must meet pH Test if inconclusive Particle Charge Test. 
c) ASTM C778, Specification for Standard Sane! 
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Quick-Set 
Slurry Seal 

Min 

QS-h 

(None) 

Max 

100 
1.0 

0.10 

Negative 

60 

57 

40 

40 

97 

60 
Pass 

100 

CATIONIC 

Dense 
Aggregate Mixing 

DM-Kh 

(CSS-lh) 

Min Max 

100 

1.0 

2.0 

0.10 
Positive 

0.7 

Pass 

57 

60 
40 

97 

6.7 

110 

Min 

120 

57 

40 

40 

97 

Quick-Set 
Slurry Seal 

QS-Kh 

(None) 

Max 

100 

1.0 

0.10 

Positive 

60 
Pass 

110 



TABLE 113.5.2- APPLICATION TEMPERATURE OF EMULSIFIED ASPHALT 

Grade Mixing Spraying 

RS-1 Not Used 70-140 °F 

CRS-1, RS-2, CRS-2 Not Used 125-185 °F 

SS-1, CSS-1 50-160 °F 70-140 °F 

SS-lh, CSS-lh 50-160 °F 70-140 °F 

CMS-2S, CMS-2, CMS-2h 50-160 °F 125-185 °F 

QS-KH, QS-H 50-120 °F 70-120 °F 

TABLE 113.5.3- PRIME COAT SPECIFICATION 

I. Material Type 

II. Test 

A 

B. 

C. 

III. Distillation Test 

A 

B. 

c. 
Notes: 

Viscosity, Saybolt Furol,@ 122 degF, sec 

Storage Stability @ 24 hr , % 

Sieve Test No. 20,% 

Residue from Distillation Test To 500 degF,% 

Oil by Distillate,% by Volume 

Solubility in Trichloroethylene, % 

[1] AE-P, asphalt emulsitled prime 

[2] PE-P, penetrating emulsified prime 
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AE-P [1] PE-P [2] 

Min Max Min 

15 150 

1.0 

65 35 

25 

97.5 

Max 

75 

0.10 

4.0 



SECTION 114 

ASPHALT PAVEMENT HOT RECYCLING 

114 .1 GENERAL 

Asphalt pavement hot recycling shall con­
sist of removing an ex1s~1ng asphalt 
pavement, sizing the removed materials, 
furnishing additional materials 1t re­
quired by the ENGINEER, mixing the mate­
rials with a recycling agent in either a 
dryer-drum or batch plant and placing the 
recycled asphalt mixture on the roadway 
or street. 

114.2 REFERENCES 

114.2.1 ASTM 
D 70 D 1160 
D 92 D 2170 
D 244 

114.2.2 AASHTO 
T 48 T 202 
T 201 T 240 

114.2.3 This publication: 
SECTION 116 
SECTION 336 

114.3 REMOVAL AND SIZING OF EXISTING 
PAVEMENT: The asphalt pavement removed 
for recycling shall be crushed and re­
screened so that all the material removed 
from the roadway is prepared for recy­
cling and a uniform mixture of all mate­
rial is maintained. If determined by the 
ENGINEER the material removed from the 
roadway and placed in the stockpile is 
not uniform in nature, the CONTRACTOR 
shall blend the material in such a manner 
that it is uniform throughout the 
stockpile. 

114.4 MATERIAL 

114.4 .l RECYCLING AGENTS: The recycling 
agent to be mixed with the removed pave­
ment shall conform with Table 114.4.1.1, 
114.4.1.2, and 114.4.1.3. 

114,4,2 VIRGIN AGGREGATE: If a virgin 
aggregate is specified for blending with 
the removed asphalt pavement, it shall 
meet the requirements of aggregates for 
an asphalt concrete as described in sec­
tion 116. The gradation band to be used 
shall be as designated in the supplemen­
tal specifications. 

114.5 PROPORTIONING 

A job-mix formula for the recycled 
asphaltic concrete mixture to be. supplied 

under this contract shall be determined 
by an approved testing laboratory from 
representative samples of graded aggre­
gate produced and stockpiled and the re­
claimed asphalt pavement stockpiled by 
the CONTRACTOR. Recycled asphaltic con­
crete material will not be mixed until 
the ENGINEER has received and approved 
the job-mix formula. The job-mix formula 
shall indicate the definite percentage of 
the reclaimed pavement and the virgin 
aggregate, the percentage of recycling 
agent, and the temperature of the com­
pleted mixture as it is to be discharged 
from the mixer. 

114. 6 !1IXING 

The recycled asphalt mixture shall con­
sist of the reclaimed asphalt, the virgin 
aggregate and a recycling agent. No mix­
ing of these materials shall occur until 
a job-mix formula has been approved by 
the City of Albuquerque Materials Testing 
Laboratory. The recycled mixture can be 
mixed in either an asphalt batch-plant or 
a dryer-drum. The CONTRACTOR is to 
follow the recommendations of the 
manufacturer of the plant as to mixing 
procedure. The reclaimed asphalt and 
virgin aggregate are to be proportioned 
in the plant through the cold feed bins 
or to be blended in the stockpile. The 
CONTRACTOR is to submit to the ENGINEER, 
for his approval, an outline of the 
procedures to be used in mixing the 
asphalt concrete. 

114,7 PLACEMENT 

The placement of the mixture will follow 
the requirements for the placement of 
asphalt concrete as described in 
section 336. 

114.8 MEASUREMENT AND PAY!1ENT 

Removal of the existing asphalt pavement 
will be paid for at the contract unit 
price per square yard. Payment will in­
clude removing and delivering the bitu­
minous pavement materials to the plant, 
and crushing and stockpiling as re­
quired. The recycled bituminous pavement 
mixture will be paid for at the unit 
price per ton or square yard, with a 
separate item for the recycling agent 
which will be paid for at the unit price 
per ton. 
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'rABLE 114,4 .1.1 

PROPOSED SPECIFICATIONS FOR HIGH FLASH RECYCLING AGEN'l'S 

AASHTO Grade 

Test H-1 H-2.5 

Tests Method rlin. Max. Min. Max. 

Original 11aterial: 

Viscosity, 60°C T-202 50 200 200 300 
( 140° F) , Poise 

Viscosity, l35°C T-201 50 -- 80 --
(275°F), cs 

Flash Point, CCC, F T-48 450 -- 450 --

R'rFC Residue: '1'-240* 

Height Loss, % T-240 -- 1.0 -- 1.0 

Viscosity Ratio** -- -- 3.0 -- 3.0 

*TFO may be used, but RTFC shall be the preferred method. 
**Viscosity Ratio= RTFC Viscosity at 60°C (l40°F) 

Or1g1nal V1scos1ty at 60°C (l40°F) 

H-5 

Min. Max. 

400 600 

llO 

450 

-- 1.0 

-- 3.0 
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PROPERTY 

Viscosity ~ 140°F, 
cs 

TABLE 114.4.1.2 

INTERIM SPECIFICATIONS FOR CYCLOGEN 

FUNCTION & PURPOSE TEST MBTHOD 

Asphalt Viscosity adJUSt- ASTM D 217U 
ment in recycled mix 

Flash Point, COC, °F Handling precaution AS'rM D 9L 

Volatility, 
IBP, ° F 
2%' °F 
5%' °F 

Compatibility, N/P 

Avoidance of air pollution 
and hardening by evapora- ASTM D llbO, 
tion 10 mm 

Avoidance of syneresis 

Chemical Composition Durability of asphalt in 
(N+Al)(P+Az) recycled mix ASTM D 2006 

Specific Gravity Calculations ASTM D 70 

suitable pumping temperatures are the following: L ~ ll~°F, M 

L* 11* H* 

tl0-500 1000-4000 ~000-10000 

3~0 min. 350 min. 3!:>0 Jnin. 

300 min. 3UO min, 3UO min. 
375 min, 37S min. 375 min. 
410 min. 410 min. 410 min. 

0,5 min. O,S min. 0.5 min. 

0.2-1.2 0.2-1.2 0.2-1.2 

Report Report Report 

190°F 1 andH 200°F 
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.p. 

PROPERTY 

Viscosity @ 77°F, SFS 

Pumping stability 

Emulsion Coarseness, 
percent 

sensitivity to Fines, 
percent 

Particle Charge 

Concentration of Oil 
Phase, percent 

TABLE 114.4 .1. 3 

INTERIM SPECIFICATIONS FOR EMULSIFIED CYCLOGEN 
Designated as LE, ME, and REl 

FUNCTION & PURPOSE 

Ease of handling 

Prevention of premature breaking 

Optimal distribution 

Adequate mixing life 

Preferential affinity to asphalt 

Assurance of oil content and for 
calculations 

TEST METHOD SPECIFICATIONS 

ASTM D 244 15-l:l5 

G.B. Method 2 Pass 

Sieve Test, ASTM D 244 U.l max. 
(MOD)3 

Cement Mixing, ASTM D 244 2.0 max. 

ASTM D 244 Positive 

ASTM D 244 (MOD) 4 60 min. 

loils used for emulsions must meet specifications listed in Table 1. 
2Pumping stability is determined by charging 450 ml of emulsion into a one-liter beaker and 
circulating the emulsion through a gear pump (Roper 29 B22621) having 1/4" inlet and outlet. The 
emulsion passes if there is no significant oil separation after circulating ten minutes. 

3Test procedure identical with ASTM D 244 except that distilled water shall be used in place of 
two percent sodium oleate solution. 

4ASTM D 244 Evaporation Test for percent of residue is modified by heating 50 gram sample to 300°F 
until foaming ceases, then cooling immediately and calculating results. 



SECTION llS 

SLURRY SEAL l1ATE1UALS 

llS .1 GENERAL 

Slu~ry seal coats shall consist of a 
bituminous material and filler of mineral 
aggregates in the pro- portions specified 
under section 330. 

115.2 REFERENCES 

ll5. 2 .1 ASTM 
c 88 
c 131 
c 386 

D 242 
D 2419 

ll5.2.2 This publication: 
SECTION ll2 
SECTION ll3 
SECTION 330 

115,3 MINERAL AGGREGATES 

115.3.1 The mineral aggregate shall con­
sist of natural or manufactured sand, 
slag, crusher fines, or a comoination 
thereof. smooth texturea sana of less 
than 1.25 percent water absorption shall 
not exceed 50 percent of the total com­
bined aggregate. The aggregate shall be 
clean and free from vegetable matter and 
other deleterious substances. Hhen 
tested by ASTM D 2419, the aggregate 
blend shall have a sand equivalent of not 
less than 45. When tested according to 
ASTM c 88, the aggregate shall show a 
loss of not more than 15 percent. When 
tested according to ASTM C 131, the ag­
gregate shall show a loss of not more 
than 35 percent. 

115.3.2 Mineral fillers such as Portland 
cement, 1 imes tone dust, or fly ash, shall 
be considered as part of the b !ended ag­
gregate and shall be used in minimum re­
quired amounts. The mineral fillers 
shall meet the requirements of ASTM D 
242. Mineral fillers shall only be used 
if needed t.o improve the quality of tne 
mix or gradation of the aggregate. 

115.3.3 The combined mineral aggregate 
shall conform to one of the following 
<;Jradations on Table ll!:l.3.3 wnen tested 
in accoraance with ASTM C 386. The type 
gradation will be as shown on the plans 
or as specif1ed by the ENGINEER. 

115.4 BITUMINOUS MATERIALS 

115.4.1 The bituminous material shall be 
an emulsified asphalt as specified by the 
ENGINEER or as shown on the plans. The 
material shall conform to the require­
ments of Section 113. 

115.4.2 Test certificates and reports 
for bituminous material shall be fur­
nished in accordance with Section 112. 

115.4.3 A test report for adhesion of 
emulsified asphalt as specified in Sec­
tion 112 is required. 

115.5 MEASUREMENT AND PAYMENT 

No measurement or payment will be made 
for separate ingredients of the slurry 
seal. Payment for asphalt emulsion 
slurry seal shall be made on the unit 
price per square yard as per the Bid 
Proposal. 

115-1 
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'l'ABLE 115.3.3 
AGGRffiA.TE GRADING FOR SLURRY SEAL 

Type I Type II 

Sieve Size Percent Percent 
Passing Passing 

3/8 100 100 
No. 4 100 90-100 
No. 8 90-100 65-90 
No. 16 65-90 45-70 
No, 30 40-60 30-50 
No. 50 25-42 18-30 
No. 100 15-30 10-21 
No. 200 10-20 5-15 
Residual Asphalt 
Content % Dry 
Aggregate 10-16 7.5-13.5 

Note: Job mix design shall be submitted for ENGINEER'S approval 

'l'ype III 

Percent 
Passing 

100 
70-90 
45-70 
28-50 
19-34 
12-25 
7-18 
5-15 

6.5-12 



SECTION 116 

ASPHALT CONCRETE 

116.1 GENERAL: Asphalt concrete shall consist of a 
mixture of asphalt binder, aggregates, mineral filler and 
admixtures, proportioned as required, batched and delivered 
as specified herein. All materials and job mix formulas 
used in asphalt concrete, either batched at or delivered to a 
project, shall be certified in accordance with the 
requirements of Section 13 of these specifications. The 
CONTR.A.CTOR shall be solely responsible for asphalt 
concrete job mix formula supplied under this specification, 
its proportions and manufacture. Each job mix formula 
submitted and authorized for use under this Specification 
shall be identified by a number, unique to that job mix 
formula. If either a change in rnaterial(s) or material 
supplier(s) from that specified in the job mix formula occurs 
during a project, authorized use of the job mix formula on 
the project may be cancelled as directed by the ENGINEER. 
A job mix formula shall not be used on a project without 

written approval of The ENGINEER. A job mix formula, 
upon request by an asphalt concrete supplier, may be 
approved by the Public Works Department Constmction 
Division for use on City and City related projects for a 
period of 14 months from the date of sampling of reference 
aggregates used in the job mix formula. 

116.2 REFERENCES: 

116.2.1 American Society For Testing and Materials 
(ASTM): 

C88 Test Method for Soundness of Aggregates by Use 
of Sodium Sulfate or Magnesium Sulfate 

C117 Method for Material Finer Than 0. 75 urn (No.200) 
Sieve In Mineral Aggregates by Washing 

C 131 Test Method for Resistance to Degradation of 
Small-size Coarse Aggregate by Abrasion and 
Impact in a Los Angeles Machine 

Cl36 Method for Sieve Analysis of Fine and Coarse 
Aggregate 

D242 Specifications for Mineral Filler for Bituminous 
Paving Mixtures 

D692 Specification for Coarse Aggregate for Bituminous 
Paving Mixtures 

D979 Methods ofSmnpling Bitmninous Paving Mixtures 
D995 Specification for Mixing Plants for Hot-Mixed, 

Hot Laid Bitmninous Paving Mixtures 

D2041 

D2493 
02726 

D2851 

D2950 

03203 

03515 

04791 

[ 16.2.2 

MP2 

PP-28 
TP4 

PP2 
T53 

T245 

T283 

T304 

116.2.3 

MS-2 
MS-2 

116.2.4 

Using Marshall App~lratus 
Theoretical Maximum Specific Gravity of 
Bituminous Paving Mixtures 
Viscosity-Temperature Chart for Asphalts 
Bulk Specific Gravity and Density of Compacted 
Bituminous Mixtures Using Satmated Surface-Dry 
Specimens 
Test for Determining the Percentage of Fractured 
Particles in Coarse Aggregate 
Density of Bituminous Concrete in Place by 
Nuclear Methods 
Percent Air Voids in Compacted Dense and Open 
Bit11minous Paving Mixt11res 
Standard Specification for Hot Mixed, Hot-Laid 
Bituminous Paving Mixtures 
Test for Flat Particles, Elongated Particles, or Flat 
and Elongated Particles in Coarse Aggregate 

American Association of State Highway and 
Transportation Officials (AASHTO) (Latest 
Edition): 

Specification for Superpave rM Volumetric Mix 
Design 
SuperpaveTM Volumetric Design for HMA 
Preparation of Compacted Specimens of Modified 
and Unmodified Hot Mix Asphalt by Me<ms of 
SHRP Gyratory Compactor 
Short and Long-tenn Aging of Bituminous Mixes 
Quantitative Analysis of Bit11men From 
Bituminous Paving Mixtures, Ignition Oven 
Method A 
Resistance to Plastic Flow of Bituminous Mixtures 
Using Marshall App<rratns 
Resistance of Bituminous Mixture To Moisture 
Induced Damage 
Uncompacted Void Content of Fine Aggregate 

Asphalt Institute 

Mix Design Methods, Sixth Edition 
Mix Design Methods, Sixth Edition. Section 5. 16. 
Modified M~rrshall Method For Lu·ge Aggregate 

This publication: 
D1073 Specification for Fine Aggregate for Bitmninous 

Paving Mixtures SECTION 13 WARRANTY AND GUARANTEE; 
D1074 Test Method for Compressive Strength of 

Bituminous Mixtures 
D1559 Resistance to Plastic Flow of Bituminous Mixtures 
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SECTION 101 POR TL4ND CEMENT CONCRETE 
SECTION 112 ASPHALT BINDER 
SECTION 118 HYD~ATED LIME 
SECTION 336 ASPHALT CONCRETE PAVEMENT 

116.3 MATERIALS 

116.3.1 Asphalt binder shall comply with the 
requirements of SECTION 112-ASPHAL T BINDER 

116.3.2 Aggregates shall be cmshed stone, cmshed 
gravel, cmshed asphalt concrete pavement, cmshed portland 
cement concrete, and natural or manufactured sand 
conforming to the quality and cmshed particle requirements 
ofthis Specification. Coarse aggregates shall comply with 
the requirements of ASTM D692, Coarse Aggregate for 
Bituminous Paving Mi"tures. Fine aggregates shall comply 
with the requirements of ASTM Dl073, Fine Aggregate for 
Bituminous Paving Mixtures. The combined aggregates, 
proportioned as defmed by the target gradation, shall 
comply with the requirements of Table 116.A. Aggregates 
shall be certified to comply with the requirements of this 
Specification and authorized for use by The ENGINEER 
before the materials may be incorporated in the 
constmction. Prior to delivery of the aggregates or material 
containing the aggregates, The CONTRACTOR may be 
required to furnish samples of the aggregates to The 
ENGINEER for testing. Daily production aggregates 
gradations shall be submitted to the ENGINEER. upon 
request. 

116.3.3 Mineral filler shall comply with the requirements 
of ASTM D242, Mineral Filler for Bituminous Paving 
Mixtures and as specified herein. Mineral filler shall be 
certified to comply with the requirements of this 
Specification and approved for use by ENGINEER before 
the materials may be incorporated in the constmction. Prior 
to either delivery of the mineral filler or material containing 
the mineral filler, The CONTRACTOR may be required to 
furnish samples of the mineral filler to The ENGINEER for 
testing. 

116.3.4 Asphalt concrete shall comply with the minimum 
requirements ofT ABLE 116.C.l.H. Moisture susceptibility, 
% retained strength at 7% air voids, AASHTO T283, with 
freeze cycle. Admixtures to reduce moisture susceptibility 
in an asphalt concrete mix shall be either hydrated lime, 
portland cement, liquid admixture, or a modified asphalt 
binder authorized by the ENGINEER. 

116.4 PROPORTIONING: 

116.4.1.1 The CONTRACTOR shall be solely 
responsible for the asphalt concrete job mix formula (jmf) 

proportions and asphalt concrete either hatched at andlor 
deEvered to the site. Asphalt concrete shall be proportioned 
in accordance with the requirements or this Speci 11cat ion. 

I 16.4. 1.2 .\sphalt concrete material proportioned 11 ith 
"perfom1ance grade binders" shall be proportioned to 
comply with the requirements ofT ABLE ll6.C. I or this 
specification, AASHTO MP2, Specification for 
Superpaven1 Volumetric Mix Design, <md PP-28, 
Snperpave~"M Volumetric Design for HMA. The job mix 
formulas shall be designed under the direct supervision of 
a New Mexico Registered Professional Engineer who has 
completed a certified "SUPERPAVE Mixture Design & 
Analysis" Short Course. 

116.4.2. I Asphalt concrete for construction of street 
classifications of Collector, Minor <md Major Arterial, and 
Controlled Access Roadways submitted to the Design 
Review Committee (DRC) shall be proportioned with 
performance grade (PG) binders. 

116.4.2.2 Asphalt concrete for construction of 
classifications of Collector, Minor and Major Arterial, <md 
Controlled Access Roadways shall be proportioned with 
performance grade (PG) binders. 

I 16.4.2 .3 Asphalt concrete for construction or street 
classifications or Residential, Local, Major Local. and 
streets with design equivalent single axle loads ( Esals1 less 
than 3.0 mil, may be proportioned with a PG70-22 
performance grade binder. 

116.4.3 Asphalt concrete proportioned with either 
penetration or viscosity grade binders shall be proportioned 
to comply with the requirements TABLE ll6.C.2. A JMF 
shall be prep<ued in a laboratory under the direct 
supervisiOn of a New Mexico Registered Professional 
Engineer. 

I I 6.4.4 Asphalt concrete design <md analysis shall be 
perfmmed in a laboratory accredited in accordance with the 
requirements of the New Mexico State Highway and 
Transportation Department "Procedure for Approval of 
Testing Laboratories to Perfonn Inspection, Testing, and 
Mix Design Services", April 13, 1998 Edition. 

116.4.5.1 An asphalt concrete job mix formula shall be 
proportioned to comply with the requirements or TABLE 
116.B AGGREGATE GRADATION PROPERTIES and 
either TABLE 116.C.I ASPHALT CONCRETE DESIGN 
SPECTF!CATIONS PERFORlVI..\NC'E GRAD[ BINDERS. 
or TABLE 116.C.2 ASPHALT CONCRETE IJF:SICi\, 
SPECIFICATIONS PENETR.\TIO'-i .\ND \ l'iCUSITY 
GRADED BINDERS. 
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116.4.5 .2.1 Aggregates, mineral filler, and anti-strip 
admixture if required, shall be proportioned to provide a 
combined gradation that complies with the requirements 
specified in Table 116.B, and have the same or similar 
shape characteristic gradation curve as the specification 
limits specified therein when graphically plotted on a 
standard "0.45 POWER" gradation chart. The gradation 
shall be reported to the nearest whole per cent for material 
passing sieves above the 0.075 mm (no. 200) sieve, and to 
the nearest 0.1 per cent for material passing the 0.075 mm 
(no. 200) sieve. The theoretical maximum density gradation 
curve shall be the curve represented by a straight line drawn 
from the intersection of the ordinate and abscissa of the 
graph to the one hundred percent passing point for the 
nominal maximum size aggregate. 

116.4.5.2.2 The design characteristic shape gradation 
curve for SP-II asphalt concrete shall be similar to a "S" 
shape curve, with a convex curve above the maximum 
density line for aggregate greater than 4.7 5 mm (No.4) sieve 
and a concave curve below the maximum density line for 
aggregate finer than the 4.75 mm (No.4) sieye 

116.4.5 .2.3 The design characteristic shape gradation 
curve for Type SP-Ill and SP-IV asphalt concretes shall be 
similar to a "S" shape curve, with a convex curve above the 
maximum density line for aggregate greater than 2.36 mm 
(No.8) sieve and a concave curve below the maximmn 
density line for aggregate fmer than the 2.36 mm (No.8) 
s1eve. 

116.4.5 .2.4 The design chm-acteristic shape f,rradation 
curves for Types B, C, <md D, asphalt concretes shall be 
similar to two convex curves above the maximum density 
line. one for aggregate greater th<m the 2.36 mm (No.8) 
sieve, and one for aggregate fmer than the 2.36 mm (No.8) 
sieve. The two curves shall intersect each other at the 2.36 
mm (No.8) sieve. 

116.4.5 .2.5 The design characteristic gradation curve 
shape for Type A asphalt concretes shall be similar to two 
convex curves above the maximum density line, one for 
aggregate greater than the 4.75 mm (No.4) sieve, <md one 
for aggregate finer than the 4. 75 rnm (No.4) sieve. The two 
curves shall intersect each other at the 4.75 mm (No.4) 
Sieve. 

116.4.6 The job mix formula asphalt binder content shall 
be proportioned to provide a job mix formula that complies 
with the requirements defmed either in TABLE 116.C. I 
when prop01tioned with PG binders. or in TABLE 116.C.2. 
when proportioned with either penetration or \ iscositv 
t(raded binders. The desig;n asphalt binder content sh,\11 be 
selected. based on labor~ltorv testing, ~1ged binder mix 
required. The binder content shall include a minimum or 
75% virgin binder when a job mix formula is designed with 
recycled asphalt concrete pavement. RAP. The design %, 
binder content,± 0.3%, shall not exceed the binder content 
at minimum VMA. 
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TABLE 116.A- COMBINED AGGREGATE DESIGN PROPERTIES 

CHARACTERISTIC 

1. Coarse aggregate angularity, material> 4.75 mm 
ESALs < 3.0 mil 
3.0 s ESALs < 30.0 mil 
30.0 mil s ESALs 

2. Fine aggregate angularity as air voids, %, min 
3. Flat and elongated particles, 3: 1 or greater 

dimension, material> 4.75 mm,% 

4. Clay content, min% 
5. Deleterious material, max % 
6. LA Abrasion, material> 2.36 mm, max loss,% 

7. Smmdness, max loss after 5 cycles,% 

[ 1] coarse aggregate has one or more fracnred faces 
[2] coarse aggregate has two or more fractured faces 

AGGREGATE TYPE 
Coarse Fine 

[1] [2] 
85 80 
95 90 
100 100 

45 
20 max 

45 
1 

40 40 
!5 15 

TABLE 116.B AGGREGATE GRADATION [3] 

%PASSING 
TYPE, N aminal Maximum Size Aggregate [ I] 

SF-IliA, 1 SP-m, 3/4 SP-IV. y, SP-Vm. VX 1-l. :l 4 

SIEVE SIZE, in min max mm max mm max mm max mm max 

1-1/2 100 100 - - - - - - - -

1.00 86 96 100 100 - - - - 100 100-

3/4 - 90- 89 96 100 100 - - 88 96 

1,0 62 83 - 90 88 96 100 - - 90 

3/8 - - 64 85 - 90 91 97 70 85 

no.4 31 40 37 47 52 70 - 90 51 69 

8 19 27 23 32 28 39 47 67 35 49 

16 10 18 12 22 14 26 38 55 28 40 

30 6 14 8 17 8 19 28 43 21 31 

50 4 11 5 14 5 16 19 30 14 23 

200 3.0 7.0 3.0 8.0 2.0 10.0 3.0 10.0 2.0 8.0 

mm 

-

-

!00 

88 

73 

57 

39 

32 

24 

16 

3.0 

NOTES: [1] SP-II and Type A gradation materials may not be used for the smface course 
[2] If recycled asphalt concrete aggregate (RAP) is used, ±8% 

\'. 

PROCEDURE 

ASTM D 5821 

AASHTO TP 33 
ASTM D 4791 

ASTM D2419 
ASTM C 142 

ASTM C 131 
ASTM C 88 

... PRO Ill ·1 'Til J\ 

max I 01 11\.\'._1 'I 1 

-

- 8 

!00 8 

96 8 

90 8 

75 7 [2] 

58 6 

48 6 

38 5 

27 5 

10.0 3.0 

[3] A JMF aggregate gradation may pass through the restricted zone if all JMF volumetric design criteria is in 
compliance. The restricted zone is defmed by the material passing the no.8 to no.30 sieves for SP-11 <md 
Type A asphalt concretes. The restricted zone is defined by material passing the no.4 to no.30 sieves for all 
other asphalt concrete. 
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TABLE 116.C.1-ASPHALTCONCRETE SUPERPAVE DESIGN SPECTFTCATIONS 

Local, Collector. 
Major LocaL Minor and l'vlajor ArteriaL 
ResidentiaL Contra lied Access Road\\'av. 

DESCRIPTION Intersections [ l] ~md Intersections [I] 
A Binder PG70-22 PG76-28 PG76-28 

B. Equiv .. Single Axle Load, ESALs (million) <3 3 . ESALs <30 30 ESALs l2] 
C. Voids, % 3.5-4.5 3.5- 4.5 ] .'i - 4.5 

D. Voids in Mineral Aggregate, VMA,% mm max mm max 1111!1 111.1\ 

Type SP-II [3], (1 in.) 12 14 12 14 12 14 

Type SP-III, (3/4 in.) - - 13 15 13 15 
Type SP-IV, ('h in.) - - 14 16 14 16 

Type SP-V, (3/8 in.) - - 16 18 16 18 
Type A, (1 in.) [3] 12 14 - - - -

Type B, (3/4 in.) 13 15 - - - -

Type C, ('h in.) 14 !6 - - - -

TypeD, (3/8 in.) 16 18 - - -

E. Voids filled with binder, % 

Type SP-II [3], (1 in.) - - 65 75 6) 7') 

Type SP-Ill, (3/4 in.) - - 6) 7) (J.'i '') 

Type SP-IV, ('h in.) - - 65 75 65 7) 

Type SP-V, (3/8 in.) - - 65 75 65 75 

Type A, (l in.) [3] 68 78 - - - -

Type B, (3/4 in.) 68 78 - - - -
Type C, (Yz in.) 68 78 - - - -

TypeD, (3/8 in.) 68 78 - - - -

F. Dust Ratio, -no.200 (0.075mm) : %P he 0.6 1.6 0.6 1.6 0.6 1.6 
G. Gyratory compaction [ 4] 

at binder compaction temp, ± 5 °F N % CMPTN N % CMPTN N % C:viPTl\ 

Gyrations 

Ni (initial) 7 91.0 8 89.0 9 89.0 

Nct (design) 75 96.0 100 96.0 125 96.0 
N111 (max) 115 98.0 160 98.0 205 98.0 

H. Moisture susceptibility, %retained strength 80 min SO min 80 min 
@7% air voids, AASHTO T283, with freeze cycle. 

NOTES: 

[ l] The intersection area shall be the core area common to all intersecting streets, and, include the distance to the curb 
return of the approach and departure of the intersecting streets. 

[2] Level II Design Complying with NMSHTD Procedures at Date of Bid, as directed by the City Engineer. 

[3] SP-II and Type A gradations asphalt concrete shall not be used for surface course 
[4] %of maximum theoretical specific gravity I density, Gmm 
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TABLE 116.C.2 -ASPHALT CONCRETE DESIGN SPECIFIC ATTONS 
PENETRATION & VISCOSITY GR.tillE BINDERS 

DESCRIPTION 
A. Binder Grade 

B. Equiv. Single Axle Load, ESALs (million) 
C. Voids, % 

D. Voids in Mineral Aggregate, VMA, % 
Type A, (1 in.) 

Type B, (3/4 in.) 
Type C, (Yz in.) 

TypeD, (3/8 in.) 
E. Voids filled with binder, % 

F. Dust Ratio, -no.200(0.075 nun) : %P be 

G. Marshall Stability Design, Blow counts/ each face 
Stability, lbs, min 
Flow, O.Ql in 

H. Stability to Flow Ratio, minimum @target binder+ 0.5% 
I. Moisture susceptibility,% retained strength, 

@ 7% air voids, AASHTO T283, with freeze cycle. 

NOTES: 

ResidentiaL LocaL 
Major Local. 

and Intersections 
60-70 Pen, 

AC-20 Viscosity 

ESALs < 3.0 
3.5-4.5 

12- 14 

13 - 15 
14- 16 

15 - 17 

68- 78 
0.6- 1.6 

50 
1500 
10-18 

200 
80min 

[I] The intersection area shall be the core area common to all intersecting streets <Uld include the dist;mce to the curb return 
of the approach and departure of the intersecting streets. 

116.5.1 A design mix job mix formula submittal shall be 
include but not be limited to the information specified in 
TABLE 116.D-SUBMITTAL INFORMATION, as directed 
by the ENGINEER. 

116.5.2 The materials specified in <ill authorized job mix 
formula shall be the same source and type for all asphalt 
concrete batched, delivered, placed <md compacted, under 

the identification code defined for the authorized job mix 
formula. 

116.5.3 A submittal shall be rejected if it does not 
include the specified infornnation and samples. A job mix 
formula submittal shall be accepted or rejected within ten 
( 10) working days of receipt by the ENGINEER 

TABLE ll6.D- SUBMITTAL INFORMATION 
I. Identification 

A Asphalt concrete supplier 
B. Laboratory that performed design/development tests 
C. Date of Submittal 

D. Unique mix code identification number 
E. Aggregate sample date 

II. Job Mix Formula (jmf) 
A City type/application of asphalt concrete 

B. Component material target proportions to include combined aggregate gradation and asphalt content. specifications. 
and production tolerances 

C. 0.45 power gradation plot of combined aggregate gradation with speciilcation and proclu('(ion limits 

D. Temperature viscosity relationship of binder 
E. Recommended mixing, compaction, and release to traffic maximum temperatures. 
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F. Tabulation of job mix formula perfonrumce characteristics defined in either TABLE ll6.C. 1 or TABLE ll6.C.2. as 
applicable, at the proposed design proportions, with reference specification limits <md production limits (if specified), 
maximum theoretical specific gravity/density (as pcf), and bulk specific gravity/density (pcf). 

G. Reference daily production gradation. see 116.3.2 
III. Certifications of Compliance 

A Compliance of job mix formula by NM Registered Professional Engineer in direct charge of design/deyelopment; 
B. Design Laboratory Certification, projects bid after Ilme 30, 2000. 

C. Component materials testing <md cer1ification by supplier/manufacturer with suppm1ing test data for materials used 
in design development 

D. Certification and laboratory test results of asphalt binder used in job mix formula design development, see 112.4. 1.2. 

IV. Design Development (Tables and graphs, with specifications limits of the following:) 
A Marshall Design & Modified Marshall Designs (design development with a minimum of 4 asphalt binder contents 

required, and the recommended design characteristic bracketed by a minimum of two test points for the design 
binder content± 0.5%) 

1. Design hammer blow counts, mold diameter, hammer mass and drop 
2. Stability (lbs.) vs. % asphalt content 

3. Flow (0.01 in.) vs.% asphalt content 
4. Briquette bulk Specific Gravity and Bulk Density (as pcf) vs.% asphalt content 

5. %Voids In Mineral Aggregate(% VMA) vs.% asphalt content 
6. %Voids (Pa) in asphalt concrete vs.% asphalt content 

7. %voids filled in Asphalt Concrete vs.% asphalt content 
8. dust ratio vs.% asphalt content 

B. SUPERPAVE Design (Tables and graphs, with specifications limits ofthe following) 
1. Trial Designs: Aggregate gradations, 3 minimum required, and trial asphalt binder content(%) 

a) Table of Aggregate Gradations and 0.45 power plot, with specification limits 
b) Trial design % asphalt content 

c) Trial designs volumetric analysis for each gradation, VMA. Va, VFA, graph not required 
d) Trial designs compaction analysis@ Ni, Nd, and Nm, for each gradation 
e) Dust ratio for each trial design, graph not required 
2. Job Mix Formula Design, (design development with a minimum of 4 asphalt binder contents required, and the 
recommended design characteristic bracketed by a minimum of two test points for the design binder content+ 0.5%,) 

a) Table of design aggregate gradation and 0.45 power plot, with specification limits and production targets 
b) Compaction analysis G,nb as% G,, at Ni, Nd, and Nm, vs asphalt content (separate graphs for Ni, Nd, and NmJ 

c) VohUlletric analysis ofVMA, Va, VFA, and dust ratio at design gyration, @Nd, vs% asphalt content 
d) Gyratory compaction tables as height of sample versus gyration, for each asphalt content, Gmb 

@ NM, and bulk specific gravityidensity correction factor(s) (graphs not required) 

e) Maximum theoretical specific gravity/density (as pcf), G mm• vs %asphalt content @Nd 
f) Corrected bulk specific gravity/density (as pet), G mb• vs% asphalt content 

e) dust ratio vs.% asphalt content 
f) Recommended gyratory sample mass(g) for 115 mm sample height at Nm 

C. Ignition Correction Factor: Correction for material losses dming asphalt content ignition oven analysis 
The correction factor shall be determined as the average value for three s<m1ples. design 'Yo asphalt content. 
design - 1.0%, and design +1.0%, developed in <m ignition oven complying with the requirements or 
AASHTO T53, Method A 

116.6 PRODUCTION: 

116.6.1 Asphalt concrete shall be produced in 
accordance with the requirements of ASTM D3515, the 
requirements ofthis Specification, or as authorized by The 
ENGINEER. Production facilities shall comply with the 
requirements of ASTM D995, and this Specification. A 

plant shall be certified <mnually, by a New rvlexico 
Registered Professional Engineer. to comply with the 
requirements of this Specification <md Section 13. The 
production plant shall be calibrated annually with 
calibration standards traceable to the National Bureau of 
St<mdards. Certification shall be completed within 12 
months prior to production of an authorized job mix 
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formula at the plant. Certificates of calibration and 
production certifications shall be maintained at the phmt for 
review by The ENGINEER. A copy of the certifications 
shall be submitted to The ENGINEER upon request. 

116.6.2 Asphalt concrete shall be placed at the design 
proportions specified in the authorized job mix formula 
within the specified production tolerances for combined 
aggregate gradation and asphalt binder content. Asphalt 
concrete placed at a project, sampled ~md tested in 
accordance with this specification, shall have a gradation 
that complies with the authorized design gradation ± the 
production tolerance(s) specified in the authorized job mix 
formula. Asphalt concrete placed at a project. sampled and 
tested in accordance with this specification, shall have an 
asphalt content that complies with the design asphalt content 
± 0.5% (laboratory ;malysis), T53-Qmmtitative Analysis of 
Bitumen From Bituminous Paving Mixtures, Ignitio~ Oven 
Method, Method A (Modified: reference temperature for 
constant mass, 149 ± 3 o C I 300 ± 7 oF). 

116.7 DELIVERY: 

116.7.1 Asphalt concrete shall be delivered in tmcks free 
of fluid leaks. Tmcks detected to have leaks shall not be 
allowed on the project. Subgrade, base course, <md asphalt 
concrete surfaces contaminated by uncontrolled equipment 
fluids shall be removed and replaced with complying 
material. Contaminated material shall be disposed of as 
specified. When hauling time fTom the mixing plant to the 
job site exceeds two hours or when inclement weather 
prevails, bit11minous mixtures shall be covered with 
tarpaulins while being hauled. The tarpaulins shall 
completely cover the load and be firmly tied down. 
Mixtures shall be delivered to site of the \V~rk <md placed 
without segregation of the ingredients and within the 
temperature range specified in the authorized job mix 
formula. Diesel fuel or other petroleum based solvents shall 
not be used in the bed of transport vehicles as a release 
agent to prevent build up of the asphalt materiaL Material 
contaminated with diesel fuel or other petroleum based 
solvents shall be removed and replaced with complying 
material by the CONTRACTOR, as directed by the 
ENGINEER, at no cost to the OWNER. 

116.7.2 The CONTRACTOR shall provide with each 
load of asphalt concrete batched and/or delivered to the job 
site, before unloading at the site, a delivery ticket on which 
is printed, stamped or written, the information defined in 
Table 116.E One copy of the ticket shall be available for 
each of the ENGINEER and the quality assurance testing 
program. 

TABLE 116.E- DELIVERY TICKET 
INFORMATION 

Name of Asphalt Concrete Supplier 
Date of Delivery 

Delivery Ticket Number Contractor 
Project Nmne (optional) 

Job Mix Formula Number 
Weight ofLoad (tons) 

Time loaded 

116.8 PLACEMENT 

Asphalt concrete shall be placed in uniform la\'ers lil1s in 
accordance \\'ith the requirements of Section .\.\6. The 
thickness of a layer11in shall be not less than [\\'0 121 times 
the maximum size aggregate ancVor not greater than 4 
inches for SP-II aggregate gradations. The thickness of a 
layer/lift shall be not less than two (2) times the maximum 
size aggregate of the job mix fom1ula used but not greater 
than 3 inches, as directed by the ENGINEER. A pavement 
lift thickness shall be selected to use the maximum size 
aggregate, as authorized by the ENGINEER. Lift 
thickness(s) and asphalt concrete type, designating the 
maximum size aggregate, shall be either specified in the 
CONTRACT documents, or as directed by the ENGINEER 
S-II asphalt concrete shall not be used for a surface course. 

116.9 COMPACTION 

116.9.1 Asphalt concrete compaction shall begin when 
the asphalt concrete temperature is in the compaction 
temperature range specified in the authorized job mix 
formula Compaction shall be completed before the 
temperature of the material cools to less than 200 ''F 
Compaction may be allowed on material with a temperature 
less than 200''F and greater than 185 'F, as directed bv the 
ENGINEER. The material shall be compacted to a densitv 
o [at least 93% but not greater than 97'% of the theoretic~~~ 
maximum density as deteJmined by ASTM 02041 

116.9.2 The CONTRACTOR shall be responsible for the 
development and implementation of the compaction 
program. The program shall be defined by the 
CONTRACTOR, to include equipment type and 
description, and procedures, reported in writing to the 
ENGINEER for each job mix formula/lift thickness used on 
a project. Changes in the compaction program shall be 
reported to the ENGINEER as they may occm. 

116.9.3 A CONTRACTOR may construct a test stJip, a 
minimwn of 10 feet wide and 250 feet long, to establish the 
rolling pattern for <m asphalt mix and lift thickness to be 
placed on a project, as directed by the ENGINEER. The test 
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strip shall be paid for in accordance with the requirements 
of the CONTR.A.CT, as authorized by The ENGINEER. 

116.9.4.1 Compaction equipment shall be steel wheeled, 
pneumatic wheeled, :md hand plate tampers, free of fluid 
leaks, selected by the CONTRACTOR, and authorized by 
the ENGINEER. Compaction equipment detected to have 
leaks shall not be allowed on the project. 

116.9.4.2 Compaction may be either static or dynamic 
(vibratory). All equipment shall be ballasted and operated 
as recommended by the manufacturer. Motorized wheeled 
dynamic (vibratory) compaction equipment shall have the 
frequency rate and amplitude setting readily available for 
review by the ENGINEER. Frequency rate and amplitude 
adustablility shall be operable on so equipped motorized 
wheeled dynamic (vibratory) compaction equipment. 
Motorized compaction equipment with inoperable 
frequency rate and amplitude adjustment features shall not 
be used on the project. 

116.9.4.3 Motorized compaction equipment shall be 
equipped with automatic wheel spray systems to apply 
release agents to prevent tracking of asphalt concrete. 
Diesel fuel or other petroleum based solvents shall not be 
used as a release agent to prevent build up of the asphalt 
material. Material contaminated with diesel fuel or other 
petrolemn based solvents shall be removed and replaced 
with complying material by the CONTRACTOR, as 
directed by the ENGINEER, at no cost to the OWNER. 

116.9.4.4 Repair and replacement of damaged adjacent 
property and structures, resulting from the use ofvibratory 
rolling equipment, shall be the responsibility of the 
CONTRACTOR, at no cost to the OWNER. 

116.10 SAMPLING AND TESTING: 

116.10 .1.1 Quality assurance asphalt concrete sampling 
and testing shall be performed in accordance with the 
requirements of this specification, the Supplemental 
Technical Specifications, or as directed by The 
ENGINEER. 

116.10.1.2 Quality assurance asphalt concrete analysis 
shall be ( 1) performed in a laboratory accredited in 
accordance with the requirements of the New Mexico State 
Highway and Transportation Department "Procedure for 
Approval of Testing Laboratories to Perform Inspection, 
Testing, and Mix Design Services", April 13, 1998 Edition, 
and (2) under the direct supervision of a New Mexico 
Registered Professional Engineer. 

116.10.1.3 Testing equipment shall be calibrated annually 

with calibration standards traceable to the National Bureau 
ofSt<mdards. Calibration records and certifications shall be 
maintained at the Laboratory for review by The 
ENGINEER. A copy of the certifications shall be submitted 
to The ENGINEER upon request. 

116. 10.1.4 Quality assunmce S<Ul1pling and testing shall 
be performed by a technician certified under the Ne\1 
Mexico State Highway and Transportation 
Department/Associated ContTactors of New f'v1exico 
Technical Training and Certification Program lor 
ASPHALT and SUPERP AVE 1 ~ 1 • 

116.10.1.5 Quality assurance sampling and testing shaii 
be conducted lmder the direct supervision of a New Mexico 
Registered Professional Engineer. 

116.10.2 FIELD SAMPLING: 

A quality assnrance asphalt concrete material field sample 
shall be taken in accordance with the requirements of 
ASTM 0979 for each job mix delivered The materials 
shall be sampled at the greater rate of either one sample lor 
each 250 tons, or one sample per day, for each type of 
material placed on a project, as directed by the ENGfNEER. 
The sample shall be of such size to provide material for all 
tests specified and a split sample to perform 
verification/referee tests for gradation and binder content, if 
required. 

116.10.3 MATERIAL TESTING: 

I 16.10.3.1 Asphalt concrete quality assurance san1pling 
and testing shall be performed in accordance with the 
requirements of this Specification, the Supplemental 
Technical Specifications, or as directed by The 
ENGINEER. 

116.10.3.2 The asphalt concrete quality assur<mce sample 
shall be tested and the properties reported, with authorized 
job mix formula production limits, as specified in TABLE 
116.F -FIELD SAMPLE LABORATORY TESTS. 

(REVISED Jan., 2003, UPDATE N0.7) 116- 9 



TABLE 116.F -FIELD SAMPLE LABORATORY TESTS 

I. Marshall Design Analysis 
A. Energy Reference: 

briquette mass I mold size: 
2 hammer size ;md drop; and 
3 number of blow counts per face; 

B. Volume characteristics of compacted briquettes, with production specifications, average of three: 
VMA. voids in mineral aggregate; 

2 Va, voids in asphalt concrete; 

3 VF A, voids filled with asphalt binder: and, 
4 Gmb, bulk specific gravity and density, with authorizedjmftarget, average of three; 

C. Gmm, maximum theoretical specific gravity/density with authorized jmftarget, one test: 
D. Strength Characteristics: 

stability: 
2 flow; <md, 

3 stability : flow ratio. 
III. SUPERPA VE Analysis (sample aging is not required) 

Analysis at authorized jmf gyrations, N 1 (initial), Nd (design), <lid N m (max). ( l) Two briquettes required. (2) 
Report average of test results of two briquette tests. 

A. Compaction analysis with authorized design, and specifications (if applicable) 

Bulk specific gravity/density, Gmbl @ Ni, Nd, and Nm 
2 Maxim1llll theoretical specific gravity/density, Gmm 
3 Compaction: Gmb as % Gmm at Ni, Nd, and Nm 
4 Sample height, mm, at Nd 

B. Volume characteristics of compacted briquettes@ N d' with design value and specifications 
VMA. voids in mineral aggregate 

2 Va, voids in asphalt concrete 
3 VF A, voids filled with asphalt binder 

IV. Asphalt binder content, with design value and authorized production range, T53-Quantitative Analysis of 
Bitumen From Bituminous Paving Mixtures, Ignition Oven Method A (Modified: reference temperatme for 
constant mass, 149 ± 3 o C/ 300 ± TF) 

V. Dust ratio, %Pbe 
VI. Extracted Combined Aggregate, with design value(s) and authorized production range 

A Gradation 

B. Coarse aggregate <mgularity, material> 4.75 mm, coarse aggregate has two or more fractured faces 
C. Flat ;md elongated particles, 3: 1 or greater dimension, material > 4. 7 5 mm. 'Yt1 

116.10.3.3 A CONTRACTOR may challenge production 
material test results, binder content and aggregate gradation, 
and request that the retained split asphalt concrete sample of 
record be released to his assigned laboratory <md tested for 
compliance, as authorized by the ENGINEER. Notification 
of challenge shall be made in writing to the ENGINEER by 
the CONTRACTOR within 28 calendar days from date of 
sampling. Challenge test results shall be submitted to the 
ENGINEER for evaluation no later than 42 calendar days 
from date of sampling. Challenge test results will be 
evaluated in accordance with "multi laboratory" precision 
tolerances specified, T53 for binder content, ASTM C117 
and C 136 for aggregate gradation. Challenge and record 
test results that comply with precision tolerances will be 

averaged with tl1e companion test results of record ctnd the 
material pay factor, PF M• recalculated, as directed by the 
ENGINEER. Challenge and record test results t11at do not 
comply with the precision tolerances will direct the 
disqualification of the challenged sample, as directed by the 
ENGINEER. Cut/core sample(s) will be taken from the 
area(s) represented by the disqualified challenge sample(s) 
and evaluated by the lab of record 1mder the observation of 
the CONTRACTOR, in accord<mce with the requirements 
ofthis specification and replace the disqualified sample test 
results. Analysis ofthe replacement cuUcore sample(sl may 
not be challenged. The CONTRACTOR wi II submit 
challenge test results in writing to the ENGINEER for each 
split sample released to his assigned laboratory of record. 
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Challenges filed after the time limitations will not be 
considered. The OvVNER shall pay for all complying tests. 

16.10.4 FIELD TESTING: 

116.10.4.1 Asphalt concrete quality assurance sampling 
and testing shall be performed in accordance with the 
requirements of this Specification, the Supplemental 
Technical Specifications, or as directed by The 
ENGINEER. 

116.10.4.2 Qualtiy assurance in place field compaction 
tests shall be conducted in accordance with the requirements 
of this specification, as directed by the Engineer. A test 
shall determine the density of a constmcted asphalt 
concrete roadw·ay lift. Compaction shall be calculated as 
the measured in-place density, divided by the average 
maximn theoretical density (Gnun) of the samples taken for 
that day's placement, reported to one tenth of a percent, 
xxx.x.%. Maximum theoretical density (G,m,J shall be 
determined in accordance with ASTM D2041. 

116.10.4.2.1 Field density for SP-II <rnd Type A materials 
shall be measured from field core samples. A minimum of 
one core sample shall be taken for each lift of250 tons of a 
material type, or fraction thereof, placed each day, but not 
less than 3 cores per day, as directed by the Engineer. The 
bulk density (Gmb) of each core shall be measured in 
accordance with the requirements of D2726 and reported to 
the nearest one-tenth pound per cubic foot, (one kilogram 
per cubic meter). The compaction for the shall be calculated 
as the average measured density of the cores for a lift of a 
type of material placed in a day, divided by the average of 
the maximum theoretical density (G~n~oJ of the samples of 
the same or similar materials taken for that day's placement, 
reported to the nearest one tenth of a percent, xxx.x.%. The 

maximum theoretical density ( G,.1"J shall be determined in 
accordance with ASTM D2041, and reported to the nearest 
one-tenth pound per cubic foot , (one kilogram per cubic 
meter). The core barrel shall be 6 inches ( l50mm) o.d. or 
greater, taken full depth. A lift sample shall be trimmed 
from the core at tJ1e lamination lines between lifts. The 
CONTRACTOR shall be responsible ror material 
replacement at no cost to the OWNER where samples are 
removed. 

116.10.4.2.2.1 The field density for Types B, C, D, SP-Ill, 
SP-IV, and SP-V materials shall be measured in accord<mce 
with the requirements of ASTM D2950, at the minimum 
rate of three tests per lift, per 500 sy of each type of asphalt 
material placed in a day, as directed by The ENGINEER. 

116.10.4.2.2.2 A reference density test of the support 
material. for the asphalt concrete roadway lift to be 
constmction, shall be taken prior to the placement of the 
fresh asphalt concrete lift. or defmed from previous test 
results. The density of the support material shall be used as 
reference in perfmming the density test of a rresh asphalt 
concrete lift in accordance with the requirements ASTM 

02950, placed over the support material. a density test of 
the support material shall be taken at the rate of one (I) test 
for each 500 sy of surface or less to be paved over in a day, 
as directed by the Engineer. The density or the support 
material shall be reported as "reference support material 
density" in the compaction test report of the constmcted 
asphalt concrete pavement over the area represented by the 
support material compaction test. 

116.10.4.2.3. I Compaction tests shall be taken at random 
locations on the asphalt being placed, as directed by The 
ENGINEER. The three (3) general areas in which tests ctre 
to be taken are the free edge of the mat, mat interior, <md the 
joints. The number of tests taken in each area will vary but 
the total number oftests taken on any project shall be in the 
following approximate propmtions. 

TABLE 116.G 
FIELD IN PLACE DENSITY PROPORTIONS 

NOTES: 

Location 

Free Edge of Mat 1 

Mat Interior 

Joints2 

'Yo of total tests 

20 Ill :-l.i 

33 to 60 

20 to 33 

1 The free Edge of Mat test shall be taken in the area between one ( 1) loot and two (2) feet in from a free edge of a lilt. 
2 Joints shall include the longitudinal and transverse butt joints between adjacent lifts of asphalt having the smne finish 

elevation. Tests may be taken on material placed against a cold joint edge of fanned surface. 
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116.10.4.2.3.2 Samples of the compacted Types S-Ill, S­
IV, B, C, <md D asphalt concretes may be taken and tested 
to detennine compaction conformance of the fmished 
pavement with the specified requirements either as 
requested by the CONTRACTOR, or as directed by the 
ENGINEER. Cores shall be s<unpled and tested in 
accordance with 116.10.4- Field Testing. 

116.10.5.1 Test reports shall include but not be limited to 
the information specified in TABLE 116.H - TEST 
REPORT. 

TABLE 116.H- TEST REPORT 

A Field Data and Test Results: 

Date of Sampling/Test 

2 

3 

City of Albuquerque Project Number or Permit Number 

Project Title 

4 Asphalt Concrete Supplier 
5 

6 

Delivery Ticket Number (asphalt concrete sample-only i 

Job Mix Formula Number 

7 

8 

Location of sample/test as defined by Contract Documents 

Time of Sampling/testing 

9 

10 

Material temperature at time of sampling, op 

Ambient temperature at time of sampling, op 

11 

B. 

Field test results with reference specification limits (compaction test) 

Laboratory Test Results 

2 

Laboratory results as defined in TABLE 116.F 

Field Test Data, 116.10.4 

C. Recomended Pay Adjustment Factor for a LOT 

C LM, material factor, see TABLE 116.J 
2 C Lc, placement/compaction factor, see TABLE 116.K 

116.10.5.2 Test results shall be reported to The 
ENGINEER, CONTRACTOR, Supplier and Materials and 
Testing Laboratory, Construction Division, Public Works 
Department, in writing, within 7 working days of 
completion of the sampling of the asphalt and/or the field 
testing. Non-complying tests shall be reported to The 
ENGINEER, CONTRACTOR, supplier and Mate1ials and 
Testing Laboratory, Constmction Division, Public Works 
Department, within 1 working day of completion of the test. 

116.10.5.3 The New Mexico Registered Professional 
Engineer in direct charge of the laboratory shall certifY on 
a quality assurance test report that the test procedures used 
to generate the report complied with the specifications. 

116.11 MEASUREMENT AND PAYMENT 

116.11.1 The measurement of the asphalt concrete 
material shall be by the ton delivered and unloaded at the 
project, and, by the square yard lift placement and 
compaction, for each mix type used on a project, each day. 

116.11.2 Each LOT of asphalt concrete material shall be 

paid at the adjusted CONTRACT tmit price for asphalt 
concrete, calculated in accordance with the equation below, 
adjusted by a material factor, PF M' specified in TABLE 
116.J, as authorized by the ENGINEER. A LOT shall be 
defined as the total tonnage placed in a day, for each type of 
material placed. Acceptance samples shall be sampled and 
tested in accord<wce with the requirements or 116.10, and 
tested for compliance with the specifications. a materi~li pav 
factor, PF" 1, shall be determined in accordance 11 ith TABLE 
116..!, as defined for test results for combined aggregate 
gradation and asphalt content, as compared to the 
authorized job mix formula's production specifications. All 
complying acceptance samples taken in a day for a material 
type shall represent a LOT in the computation specified in 
TABLE 116.1. Non complying acceptance samples shall be 
evaluated in accordance with this specifications as directed 
by the Engineer. The material factor, PF M' for a LOT shall 
be determined based on the deviation of the average value, 
arithmetic mean, M, of the acceptance samples' test results 
from the job mix formula targets, T, adjusted for the range 
of the test results, maximum value minus the minimum 
value. lf the absolute value of the deviation of the daily 
mean from the target is greater than the maximum allowable 
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deviation, the LOT will be removed and replaced with 
materials complying with the specifications at no cost to the 
OWNER, as directed by the ENGINEER. If it is 
determined by the ENGINEER to be more practical to 
accept the material under a specific project condition, the 
LOT may be accepted under written agreement between the 
OWNER and t11e CONTRACTOR at an assigned pay factor 
PFM= 0.70, for a LOT having a compaction pay factor. PF,. 
equal or greater than 0.85, as authorized by the 
ENGINEER. 

UP'= PF, 1 x UP 

UP', adjusted contract unit price/ton 

UP, Contract unit price/ton 

PF "1• material adjustment factor 

TABLE 116.J -MATERIAL FACTOR, PF M• FOR GRADATION & BINDER CONTENT 

For JT-Mi equal or greater than D', [1, 2] 
NUMBER OF DAILY SAMPLES D', MAXIMUM ALLOWABLE DEVIATION [3] 

1.40D 1.20D D 

2 

3 

4 

5 

6 

7 

8 

9 

10 OR MORE 

MATERIAL FACTOR, PFm [3] 

D+R 

D +0.30R 

D +0.16R 

D+O.IIR 

D +0.09R 

D + 0.07R 

D + 0.06R 

D + 0.05R 

D + 0.04R 

0.85 

D + 0.37R D- O.lOR 

D + 0.07R D- O.l4R 

D- O.OIR D- 0.17R 

D- 0.03R D- 0.20R 

D- O.OSR D- 0.22R 

D- 0.07R D- 0.24R 

D- 0.08R D- 0.25R 

D- 0.09R D- 0.26R 

D- O.IOR D- 0.27R 

0.95 100 

[I] D, production tolerance+/-%. see TABLE 116.B and paragraph 116.4.2.2 , and authorized job mix formula, 
R, range of test values, maximum - minimum values, M, average test value of a LOT's samples test results. T. 
target value specified in the authorized job mix formula. 

[2] If the deviation of the daily mean from the target exceeds tlle maximum allowable deviation for a LOT. 
JT-Mj>D', the LOT will be removed and replaced with material complying with tJ1is specification, at no cost to the 
OWNER, as directed by the ENGINEER. If determined by tlle ENGINEER to be more practical to accept the 
material, the LOT may be accepted under written agreement between the 0\VNER ~md tile CONTRACTOR AT 
an assigned pay factor PF rv~= 0. 70, for compaction LOT(s) having a compaction 1:1ctor, PFc, equal or greater than 
0.85, as directed by the ENGINEER. 

[3] The material factor, PFm, shall be the lowest of the factors calculated for either the combined aggregate gradation 
of material passing the nominal maximum size aggregate screen, 3/8 inch, and smaller screens, or, the binder 
content. 

116.11.3 The placement and compaction factor, PF 0 for 
a LOT shall be determined based on the average value of 
the compaction tests for the LOT, with any single test 
neither less than 90.0% nor greater than 98%, and TABLE 
116.K. If a test for a LOT is either less than 90.0% or 
greater than 98%, the LOT will be evaluated as directed by 
the Engineer. 
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TABLE 116.K- PAY FACTOR (PF c) FOR COMPACTION 

Average of Acceptance Test Results 
98.0% and greater 

97.1 to 97.9 
93.0 to 97.0 

92.0 to 92.9 
9l.Oto91.9 
90.0 to 90.9 

less than 90% 

Pay Factor, PF, 

[1] 
0.85 

1.00 
0.95 

0.90 [2] 

0.85 [2] 

[1], [2] 

[1] The material defmed for the Lot shall be removed and replaced with asphalt concrete material complying with 
this Specification at no cost to The OWNER, as directed by The ENGINEER. Upon written agreement, the 
CONTRACTOR and ENGINEER may determine that for practical purposes the Lot shall not be removed. If 
determined by the ENGINEER to be more practical to accept a LOT, a LOT may be accepted under written 
agreement between the OWNER and the CONTRACTOR at an assigned compaction pay factor PF c= 0.50 [2], 
for a LOT having a material factor pay factor equal or greater th<m 0.85, as directed by the ENGINEER. 

[2] When the lift is the surface course, and is accepted at this pay factor, the CONTRACTOR shall be apply a 
sanded fog seal to the LOT complying with the requirements of SECTION 333, as directed by the ENGINEER, 
at no cost to The OWNER. 

(REVISED Jan., 2003, UPDATE N0.7) 116- 14 



SECTION 117 

ASPHALT REJUVENATING AGENTS 

117.1 GENERAL 

117 .l.l Type I asphalt rejuvenating 
agent, a cationic oil and resin emulsion, 
shall be composed of a petroleum resin 
oil base uniformly emulsified with water 
and conforming to the requirements 
contained herein. 

117.1.2 Asphalt rejuvenating agents 
shall not be used except under the 
provisions in the approved supplemental 
technical specifications. 

117.2 REFERENCES 

117 . 2 .1 l>.STt1 
D 244 
D 445 

117.3 TESTING REQUIREMENTS 

Table 117.3 
quirements 
agents. 

indicates 
for asphalt 

117.4 CERTIFICATION 

testing re-
rejuvenating 

The CONTRACTOR shall furnish the ENGINEER 
with the brand name and name of the manu­
facturer of the asphalt rejuvenating 
agent he proposes to use and the material 
shall be approved by the ENGINEER before 
it is used. The CONTRACTOR shall also 
furnish the ENGINEER with a manufac­
turer's certificate of compliance indica­
ting quantity and specification control. 

117.5 MEASUREMENT AND PAYMENT 

117.5.1 If this material is to be paid 
for as a separate item, then the measure­
ment and payment shall be by the treated 
square yard. 

117.5.2 If this material is to be 
combined with other items as a complete 
unit, then the measurement and payment 
will be made in accordance with the 
applicable section and per the Bid 
Proposal. 
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Specification 
Designation 

Viscosity, S.F., 
at 77°F sec. 

Residue, % (1) 

Cement Mixing Test, % 

sieve Test, % Max. {2) 

Particle Charge Test 

Test on Residue From 
AST/1 D 244 

Viscosity, cs., 140°F 

TABU~ 117.3 

ASPHAL'l' REJ UVENA'l'ING AGENT '!'EST 
REQUIREMEN'r 

Test 
r~ethod 

ASTt1 D 244 

AST~1 D 244 (Mod.) 

AST~1 D 244 

ASTI1 D 244 (11od.) 

ASTt1 D 244 

ASTM D 445 

Requirements 

15-40 

58-62 

zero 

0.10 

Positive 

100-200 

ASTt1 D 244 t1odified Evaporation Test for percent residue is made by heating 50 gram 
sample to 300 degrees P until foaming ceases, then cool immediately and calculate 
results. 

Test procedure identical with ASTM D 244 except that distilled water shall be used in 
place of 2 percent sodium oleate solution. 



SECTIOn 113 

HYDRATED LIME MINERAL FILLER 

118.1 GENERAL 

Hydrated lime mineral filler may be 
required as an additive to the entire 
aggregate portion of the asphaltic 
concrete surface course, asphaltic 
concrete overlays, and plant mix seal. 

118.2 REFERENCES 

118.2.1 ASTM 
D 242 

118.2.2 AASHTO 
!1 17 

118.3 MATERIAL 

Hydrated lime mineral 
conform to the requirements 
ASTM D 242 and AASHTO M 17. 

filler shall 
specified in 

118.4 MIXING AND PROPORTIONS 

118.4.1 The hydrated lime shall be added 
to the aggregate such that loss of 
hydrated lime is minimal or 
non-existent. Placement of the lime on 
an open conveyor belt will not be 
permitted. Placement of the lime on an 
enclosed belt that does not permit 
blowing or loss of lime is acceptable. 

118.4.2 The CONTRACTOR shall provide 
appropriate weighing devices, approved by 
the ENG!NEER, to assure that the 
proportionate amounts of hydrated lime 
are being added to the coarse aggregate, 
fine aggregate and filler (if required). 

118.4.3 Hydrated lime will be added at a 
proportion of 1 percent to 2 percent by 
weight of total aggregate. 

ll8 .4 .4 Hydrated lime shall be added to 
the combined aggregate materials in a 
pug-mill immediately after leaving the 
cold feed and just prior to introduction 
into the dryer drum or dryer. 

118.4.5 11inimum moisture content of the 
combined aggregates shall be 3 percent by 
weight, at the time the aggregate and 
lime are mixed, to effect a complete 
coating of the aggregate with the 
hydrated lime. 

ll8.4.6 The ENGINEER may authorize the 
increase of the moisture content of the 
coarse and fine aggregates or the combi­
nation of coarse and fine aggregates to 
obtain proper coating of the aggregates 
with hydrated lime and to eliminate dust 
pollution. 

118.5 MEASUREMENT AND PAYMENT: 

No separate measurement or payment will 
be made for the additive of hydrated lime 
mineral filler to specified asphaltic 
surfacing materials. 
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SECTION 119 

PAVING FABRICS 

ll9 .1 GENERAL 

This sect ion specifies the rna ter ials for 
paving fabrics which may be part of a 
pavement rehabilitation project. 

119.2 REFERENCES 

119.2.1 ASTM 
D lll7 
D 1777 
D 3776 

ll9. 3 MATERIALS 

119.3.1 FABRIC PROPERTIES: The fabric 
shall consist of woven or nonwoven poly­
propylene and/ or polyester material 
meeting the requirements of Table 119.3.1 
when tested in conformance with the 
respective test method. 

ll9 . 3. 2 PACKAGING: The fabric shall be 
packaged in rolls with each roll wound 
onto a suitable cylindrical form or core 
to aid in handling and placing. Each 
roll and the form or core upon which it 
is rolled shall be packaged in a suitable 
wrapper which is defined to include a 
sheath or container to protect the fabric 
from damage due to ultraviolet light and 
moisture during storage and handling. 

119.3.3 IDENTIFICATION: Each roll shall 
be labeled or tagged in such a manner 
that the information for sample identifi­
cation and other quality control purposes 
can be read from the label without open­
ing the wrapper. Each roll shall be 
numbered by the manufacturer and further 
identified as to lot number or control 
number 1 date of manufacture, tare weight 
of core plus wrapper, width and length of 
fabric, and gross weight of the entire 
roll which includes fabric, core, wrap­
per, tags, etc. 

119.3.4 SAMPLING: 

119.3.4.1 Test samples will be cut at 
the project from rolls selected at random 
and shall be no less than three feet in 
length by the full width of the roll. 
Nothing in this section shall negate the 
ENGINEER's right to take additional 
samples. 

119.3.4.2 The samples will be taken 
according to the following frequency: 

119.3.5 TESTING: Specimens will not be 
conditioned for testing. One-half of the 
above samples will be tested initially: 

SQUARE YARDS NO. OF SAMPLES 

0-50,000 
50,000-150,000 
100,000-300,000 
over 300,000 

8 
16 
24 
32 

if the average test results indicate the 
material meets specification requirements 
no additional testing will be done. If 
the test results indicate the material 
does not meet specification require­
ments, the CONTRACTOR will be notified 
and the remaining samples will be 
tested. These additional test results 
will be combined with the first set. 

ll9.3.6 WEIGHT (ROLL ROLL): Weight 
determinations will be made using pro­
cedures described in ASTM D 3376 Option 
A. The CONTRACTOR shall provide scales 
and move the roll to said scales for this 
purpose. Net weight of the fabric is 
total weight minus the weights of the 
core, wrapper, tags, etc. 

ll9. 3. 7 WEIGHT (SPECIMENS): Specimen 
weight determinations will be made using 
procedures described in ASTM D 3776 
Option c. Each specimen taken for the 
strength/elongation test and the asphalt 
retention test will be weighted to the 
nearest 0.1 gram. 

119.3.8 STRENGTH AND ELONGATION: 

119.3.8.1 The "breaking load" will be 
determined in accordance with ASTM 
D 1117, using constant rate of traverse 
of 12 + 0 .5 inches per minute and l-inch 
(wide) x 2-inch (long) smooth-faced 
jaws. Test specimens will be rectangular 
and measure four by eight inches. When 
placed in the jaws, the fabric will 
project one-half inch at each end and 
1.5 inches on each side. 

119.3.8 .2 Twenty individual test speci­
mens will be taken at random for tensile 
and elongation testing, ten with the long 
dimension in the machine direction and 
ten with the long dimension in the cross­
machine direction. No test specimens 
will be taken from either edge of the 
roll which is defined as within the outer 
one-tenth of the width. Ten specimens 
(five in each direction) will be tested 
for breaking load and elongation. 
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119.3.8.3 The average test values for 
the macnine-wise and the cross-machine 
specimens will be reported separately as 
the final test values. 

ll9.3.Y THICKNESS: Using ASTM D 1777, 
thickness will be determined using a 
u .5-inch-diameter fooc. exerting 45 grams 
per square centimeter pressure onto a 
1.1-inch-diameter anvil. Five thickness 
measurements will be made on each speci­
men used in the strength/elongation tests 
and asphalt retention test: one measure­
ment in the vicinity of each corner and 
one in the center. 

119.3.10 ASPHALT RETENTION: TWO 
machine-wise test specimens and two 
cross-machine specimens each three by 
fifteen inches will be selected from the 
full-width sample in the same manner as 
described in subsection 119.3.8. Each 
test specimen will be weighed to the 
nearest 0.1 gram, saturated in asphalt 
cement maintained at 150 + 4°F, placed 
between sheets of newspaper and pressed 
with a hot iron to remove excess 
aspnalt. (Presence of excess asphalt is 
evidenced by a glossy appearance,) The 
saturated specimen will oe weighted to 
the nearest U.l g, then placea in naphtha 
heatea to 110° +5°F for 30 minutes. 
Fresh naphtha at the specified telilpera­
ture will be alternated as necessary 
auring the 3D-minute perioa to effect 
removal of the asphalt cement from the 
specimen, The specimen will oe blotted 
with paper towels and allowed to air ary 
to effect naphtha removal, then mea­
sured. Asphalt retention will be calcu­
lated as follows: 

asphalt retention (oz./sq. yd.) = 

(wt w/ asphalt- weight init.)gms x 
0.0352739 oz./gm. 

(area of specimen after test, sg. in.)/ 
1296 sq. in./sg. yd. 

119,3.11 BASIS FOR REJECTION: If a roll 
fails to meet the weight requirements 
when it is weighed in accordance with 
Option A, that roll will be reJected. If 
the average of the test results snows 
thac. tne material does not meet specifi­
cation requirements for any property, the 
material shall be reJected. 

119.3.12 TESTING TIME 
Testing may require up to 
days. Paving fabric from 
shall not be placed until 
the shipment is complete. 

REt,.lUIREHEN'£: 
.:u working 
a shipment 

test iny from 

119.3.13 TACK COAT: The tack coat shall 
be composed of paving grade bituminous 
material of the type and graae specified 

119-2 

by the manufacturer of the faoric and 
shall meet the requirements of tlS-lUO or 
120-ljU f?enetration aspnalt, CSS-1 or 
SS-1 emulsifiea aspnalt, or AC-5 or AC-10 
aspnalt. The tack coat application rate 
shall consist of tne total of the mean 
optimum as!,>nalt content re(luirea by the 
fabric as determined by the Materials Lab 
Bure~u plus an amount to satisfy the 
"surface nunger" of tne existing pavement 
as determined by the City of Albuy_uer<,;_ue 
Materials Testing Laboratory. 

119.4 MEASUREMENT AND PAYMENT 

Measurement and payment shall oe 
specified in Section 335. 

as 



PROPERTY 

weight (Full Roll)*** 
\Ieight ( Specir:tens) *** 
Grab Tensile Strength 
Elongation at Break 
?abric Thickness*** 
Asphal~ Retention 

TABLE 119.3.1 

ASTM DESIGNATION TEST* 

D 3776, Option A 
D 3776, Option c 
D 1117 
D 1117 
D 1777 
None 

VALUE 

3.5 to 8 .0*** 
3. 5 to 8. 0 * * 
80.0 min. 
50.0 min. 
.030 min.** 
0 .10 min. 

UNITS 

oz./sq.yd. 
oz./sq.yd. 
pounds 
percent 
inches 
gal./sq .yd. 

*Infor~ation about unique procedures for each of the tests is included in subsections 
119. through 119 

**t1aximum allowable coefficient of variation is 12.5% where coefficient of variation "' 
(standard deviation/mean) x 100%. 

***For spun-bonded fabric these minimum values are to be: Thickness, 0.015 inches and 
asphalt retention, 0.07 gal./sq.yd. 
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SECTION 121 

PLASTIC PIPE 

121.1 GENERAL: Plastic pipe for pressure and non-
pressure uses shall be manufactured from polyvinyl 
chloride (PVC), high-density polyethylene (HOPE) or 
ultra-high molecular weight materials. 

121 .2 REFERENCES. 

121.2.1 

01248 

01598 

01599 

01601 

01693 

01784 

02239 

02412 

02657 

02737 

03034 

F477 

F679 

F794 

American Society for Testing and Materials 
(Latest Editions) (ASTM): 

Specification for Polyethylene Plastics 
Molding and Extrusion Materials 

Test Method for Time-to-Failure of Plastic 
Pipe Under Constant Internal Pressure 

Test Method for Short-Time Hydraulic 
Failure Pressure of Plastic Pipe, Tubing and 
Fittings 

Test Method for Dilute Solution Viscosity of 
Ethylene Polymers 

Test Method for Environmental Stress­
Cracking of Ethylene Plastics 

Specifications for Rigid Poly (Vinyl Chloride) 
(PVC) Compounds and Chlorinated Poly 
(Vinyl Chloride) (CPVC) Compounds 

Specifications for Polyethylene (PE) Plastic 
Pipe (SIDR-PR) Based on Controlled Inside 
Diameter 

Test Method for Determination of External 
Loading Characteristics of Plastic Pipe by 
Parallel-Plate Loading 

Heat-Joining Polyolefin Pipe and Fittings 

Specification for Polyethylene (PE) Plastic 
Tubing 

Specification for type PSM Poly (Vinyl 
Chloride) (PVC) Sewer Pipe and Fittings 

Specification for Elastomeric Seals (Gaskets) 
for joining Plastic Pipe 

Specification for Poly (Vinyl Chloride) (PVC) 
Large-Diameter Plastic Gravity Sewer Pipe 
and Fittings 

Specification for Poly (Vinyl Chloride) (PVC) 
Large Diameter Ribbed Gravity Sewer Pipe 
and Fittings Based on Controlled Inside 
Diameter 
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F894 

121.2.2 

C900 

C905 

121.2.3 

Specification for Polyethylene (PE) Large 
Diameter Profile Wall Sewer and Drain Pipe 

American Water Works Association 
(Latest Edition) (A WWA): 

A WW A Standards for Polyvinyl Chloride 
(PVC) Pressure Pipe, 4 in. through 12 in. for 
Water Distribution 

A WW A Standard for Polyvinyl Chloride 
(PVC) Water Transmission Pipe, Nominal 
Diameter 14 in. through 48 in. 

THIS PUBLICATION: 

SECTION 800 WATER TRANSMISSION, 
COLLECTOR DISTRIBUTION AND 
SERVICE LINES 

SECTION 900 SANITARY AND STORM SEWER 
FACILITIES 

SECTION 1502 SUBMITTALS 

121.3 CERTIFICATION 

121.3.1 The CONTRACTOR shall submit certification 
from the manufacturer of the pipe as specified in Section 
1502 as to the pipe material and that the pipe meets or 
exceeds the required testing. Only pipe manufactured in 
the United States of America will be acceptable. 

121.4 GENERAL PLASTIC PIPE REQUIREMENTS 

121.4.1 POSITIVE IDENTIFICATION: All PVC pipe 
shall be coded in accordance with the applicable material 
standard to eliminate future confusion and prevention 
accidental damage and service interruption of the facilities. 
PVC pipe used for potable water mains shall be blue in 
color. PVC pipe used for non-potable water mains shall be 
purple in color. PVC pipe used for sanitary sewer 
collection lines shall be green in color. 

121.4.2 LINE LOCATOR: Metallic tape shall be used as 
a locator for all plastic pipe which is installed less than 10 
feet deep. The tape should be installed 2 ft. to 6 ft. below 
top of ground and centered over the pipe. When feasible, 
the tape shall be fastened to metallic appurtenances 
associated with the installation (i.e. valves, fittings, 
manhole rings, etc.) in an effort to enhance its detectability. 

121.4.3 PIPE STORAGE: All types of plastic pipe shall 
be stored in a manner that the pipe will not be deformed as 
recommended by the manufacturer. PVC pipe is subject to 
potential degradation when exposed to prolonged periods 
of sunlight. Material degradation is generally indicated by 



SECTION 121 

PLASTIC PIPE 

a discoloration of the pipe. PVC pipe shall be stored inside 
a building, under a cover or covered up totally. All 
discolored pipe shall not be installed and shall be 
immediately removed from the project. 

121.4.4 JOINING SYSTEMS 

121.4.4.1 All plastic pipe which is connected to a 
manhole, junction box, inlet or similar structure shall be 
installed with an approved manhole connection adapter or 
water-stop such that each connection is leak-free and that 
there is no detrimental affect resulting from the material 
property characteristic differences between the plastic pipe 
and the structure. 

121.4.4.2 BELL AND SPIGOT JOINTS: Pipe with 
gasket joints shall be manufactured with a socket 
configuration, which will prevent improper installation of 
the gasket and will' ensure that the gasket remains in place 
during joining operations. The gasket shall be 
manufactured from a synthetic elastomer material and shall 
conform to the requirements of ASTM F 477. The spigot 
end of each joint of pipe shall be marked circumferentially 
to indicate the proper home mark. Pipe, which is field-cut, 
shall be chamfered and the home mark identified in 
accordance with the applicable criteria. 

121.4.4.3 HEAT-WELDED JOINTS: HOPE pipe, 
which is manufactured without the standard bell and spigot 
joint configuration shall be joined by a heated fusion 
process in accordance with ASTM D 2657. 

121.5 MATERIALS AND UTILIZATION 

121.5.1 Polyvinyl Chloride (PVC) Pressure Pipe: 

121.5.1.1 The material in PVC pipe shall be in 
accordance with ASTM D 1784. 

121.5 .1.2 Pipe shall be suitable for use in the 
conveyance of water for human consumption. The pipe 
shall be marked with two seals of the testing agency that 
certified the pipe material is suitable for potable water use. 

121.5.1.3 PVC pipe shall be approved by the 
Underwriters Laboratories (UL) and be furnished in cast 
iron pipe-equivalent outside diameters. Joints shall be 
push-on flexible elastomeric gasketed. 

121.5.1.4 Pressure pipe shall have a minimum working 
pressure of 150 psi (DR 18) or as specified on the plans or 
in the Supplemental Technical Specifications. 

121.5.1.5 Pipe lengths shall contain one bell-end or 
couple with an elastomeric gasket. Gasket shall meet the 
requirements of ASTM F 477. The bell shall be an integral 
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part of the pipe length and have the same strength and DR 
as the pipe. The spigot pipe end shall be beveled. 

121.5.1.6 PVC pressure pipe in sizes 4-inch through 12-
inch shall meet the requirements of A WW A C 900. 

121.5.1.7 PVC pressure pipe in sizes 14-inch through 
24-inch shall meet the requirements of A WW A C 905. 

121.5.1.8 PVC pressure pipe shall not be used for public 
water mains larger than 24-inches. 

121.5.2 Polyvinyl Chloride (PVC) Gravity Flow Pipe: 

121 .5.2.1 The material in PVC pipe shall be in 
accordance with ASTM D 1784. 

121.5.2.2 PVC gravity flow pipe may be used for 
sanitary sewer applications for sizes 8-inch and greater, 
except for installation resulting in a depth of cover (to 
subgrade elevation) less than 3.1 feet or when the Contract 
documents specifically prohibit its use. 

121.5.2.3 Lateral line connections shall be made at 
manholes or at factory manufactured saddles or tees only, 
unless specifically authorized by the ENGINEER. 

121.5.2.4 PVC gravity flow pipe in sizes 8-inches 
through 15-inches shall meet the requirements of ASTM D 
3034. Only solid wall pipe shall be used. Minimum wall 
classification shall be SDR 35. 

121.5.2.5 PVC gravity flow pipe in sizes 18-inch and 
larger shall meet the requirements of ASTM F 679 or 
ASTM F 794. Minimum pipe stiffness shall be 46 psi. 

121 .5.2.6 Sanitary sewer service line connections to IS­
inch and larger pipe diameter will not be permitted, unless 
authorized by the Water Authority. 

121.5.3 Polyethylene (PE) Pipe: 

121.5.3.1 The material in PE pipe shall be in accordance 
with ASTM D 1248. 

121 .5.3.1.1 Polyethylene (PE) or High Density 
Polyethylene (HOPE) shall not be used to construct public 
water lines. 

121 .5.3.2 High Density Polyethylene (HOPE) Profile 
Wall Gravity Flow Pipe: 

121 .5.3.2.1 High-density polyethylene (HOPE), large 
diameter, profile wall, gravity flow pipe shall meet all 
general requirements for plastic pipe and shall conform to 
requirements for plastic pipe and shall conform to 



SECTION 121 

PLASTIC PIPE 

requirements in ASTM F 894 for diameters of30-inch and 
larger. 

121.5.3.2.2 Minimum wall thickness in pipe waterway 
shall be RSC 63. When using ASTM D 2412 for 
determining the strength value of pipe, theE' number (E= 
modulus of soil reaction) shall not exceed 1500 psi. The 
pipe manufacturer shall provide certification to the 
CONTRACTOR and ENGINEER that the class of pipe 
'used is adequate for the specific pipe laying conditions, 
including, but not limited to, depth of bury, soil 
characteristics and groundwater conditions. 

121.5.3.2.3 Sewer service line connections toPE pipe 
will not be permitted, unless specifically authorized in the 
plans and/or Supplemental Technical Specifications and/or 
by the ENGINEER. 

121.5.3.2.4 Lateral line connections shall be made at 
manholes or at factory manufactured tees or saddles only, 
unless specifically authorized by the Water Authority and 
the ENGINEER. . 

121.5.3.3 All water service lines shall be copper per 
these specifications. Plastic water service lines will not be 
permitted. 

121.6 MEASUREMENT AND PAYMENT: 
Plastic pipe used for both pressure and gravity flow shall be 
measured and paid for at the contract unit price as specified 
in Section 800 and 900 and/or as defined in the Bid 
Proposal. 
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SEC~Iotl 122 

PLASTIC LINER PLATE 

122.1 GE!!ERA!:.. 

These specifications include 
requirer.1ents and installation 
plastic liner plate. 

122.2 REFERENCES 

122.2 .l AST~l 
D 1243 

122.3 MATERI!>.LS 

122.3.1 PROPERTIES OF MATERIALS: 

material 
of the 

122.3.1.1 The materials used in all 
sheets of plastic liner plate and in all 
joint, corner, and welding strips shall 
be a polyvinyl chloride resin and other 
necessary ingredients compounded to make 
permanently flexible sheets and strips 
which are impermeable to sewage. 
Copolymer resins will not be permitted. 
Polyvinyl c~loride shall constitute not 
less than 99 percent by weight, of the 
resin used in sheets and joint strips. 
The resin shall have a specific viscosity 
of 0.40 when measured in accordance with 
Standard Method of Test ASTM D 1243 and a 
10 gram sample of the resin when heated 
in a 30,cu. em. crucible at 100 degrees C 
for one hour shall have a loss not ex­
ceeding 0. 7 percent. The resin used in 
welding and corner strips and other ac­
cessory pieces shall be of the highest 
molecular weight that is compatible with 
field welding. 

122.3.1.2 The material used in joint 
strips and in plain sheets of plastic 
liner plate shall be identical to that 
used in sheets having locking extensions. 

122.3.1.3 The CONTRACTOR shall submit to 
the ENGINEER manufacturer's certifica­
tions of compliance of each type of 
plastic liner sheet and strip proposed 
for use, together with a list of all 
ingredients from which the sheets and 
strips are to be compounded. The list 
shall show the percentage of use of each 
ingredient. 

122.3.1.4 The samples will be subjected 
to the tests set forth hereinafter; and 
when the samples and their ingredients 
have been approved, no changes will be 
permitted without prior approval by the 
ENGINEER. 

122.3.1.5 The samples shall show no 
significant changes when exposed to 
soaps; detergents; animal, vegetable, or 
mineral oils, fats, greases, or waxes; 

enzymes of sewer bacteria 
water solutions of any of 
chemicals at 85 degrees F: 

Chemical 

Sodium Hypochlorite 
Ferric Chloride 
Sulphuric Acid 
Nitric Acid 
Sodium Hydroxide 
Ammonia 

and fungi; or 
the following 

Concentration 
(Percent) 

1 
1 

20 
1 
5 
5 

122.3.1.6 All plastic liner plate 
sheets; joint, corner, and welding 
strips; and accessories shall have the 
following physical properties when tested 
at 70 degrees F: 

Tensile strength, minimum --- 2000 psi 
Elongation at break, Minimun --- 200 

percent 

Shore Durometer 
Instantaneous 
50 m~nimum 
60 maximum 

10 seconds 
35 minimum 
50 maximum 

(Type D) Readings 

122.3 .1. 7 Liner plate locking extensions 
embedded in concrete shall withstand a 
test pull of at least 100 pounds per 
linear inch, applied perpendicular to the 
concrete surface for a period of one 
minute, without rupture of the locking 
extensions or withdrawal from embedment. 
This test shall be made at a temperature 
between 70 degrees F to 80 degrees F 
inclusive. 

122.3.1.8 All plastic liner plate 
sheets, including locking extensions, and 
joint, corner, and welding strips shall 
be free of cracks, cleavages, or other 
defects adversely affecting corrosion 
resistance or required strength. The 
ENGINEER may authorize the repair of 
defects by approved methods. 

122.3.1.9 Specimens taken at any time 
prior to final acceptance of the work 
from sheets and strips, when tested in 
accordance with tests specified herein­
before, shall show no greater reduction 
in quality or change in dimensions than 
the reduction in quality and change in 
dimensions shown by the original approved 
samples when tested. 
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122.4 DETAILS A'!D DI:1:::~~SIO!lS 

122.4.1 APPEO\IAL OF DETAILS: The CON­
TRACTOR shall subr.1i t for approval by the 
ENGINEER 30 days prior to any manufac­
turing of material, dr =.wings .showing de­
tails of liner plate, joint, corner, and 
other accessory plastic strips and de­
vices. such details shall conform to the 
requirements of these specifications and 
applicable provisions of the standard 
plans showing liner plate installation 
methods. 

122.4.2 THICKNESS Oc MATERIAL: Liner 
plate which is to be locked in concrete 
by means of integral extensions embedded 
in the concrete shall have a minimum 
thickness of 0.065 inch. Liner plate 
which is to be bonded to concrete or 
steel surfaces by means of adhesive shall 
have a minimum thickness of 0.075 inch. 
Welding strips shall have a minimum 
thickness of 0.125 inch plus or minus 
0.031 inch. 

122.4.3 SHEET AND STR:P SIZE: Sheets of 
linec olate used for pipe and cast-in­
place sewers shall not exceed 16 feet 4 
inches in length meas~ced along the con­
duit. Sheets of liner plate for all 
other construction shall not exceed 16 
feet by 16 feet. Said permitted maximum 
size shall be reduced where necessary to 
produce satisfactory results. Large 
sheets shall be forr.:ed by lapping basic 
size sheets a minimum of 1 inch in fusing 
the sheets together i:1 such a manner as 
to produce a continuous welded joint. 
Specimens taken from welded joints shall 
show no cracks or separation and shall be 
tested in tension af~er flexing. Each 
specimen shall wi thst:::.nd a minimum load 
of 132 pounds per linear inch of weld or 
the product of 1800 and the minimum 
thickness in inches of the material ad­
joining the weld, whichever is greater. 
The thickness shall be taken within a 1 
inch gauge length. The composition, 
corrosion resistance, and impermeability 
of specimens taken fro~ the welded joints 
shall comply with the requirements of 
subsection 122.3 above. Evidence of 
tears, cracks, or separation in the laps 
will be cause for rejection. Joint 
strips shall be four inches plus or minus 
1/4 inch in width. lielding strips shall 
be one inch plus or minus 1/8 inch in 
width. Joint strips shall have each edge 
beveled prior to application. All weld­
ing and outside corner strips shall have 
edges beveled at ti~e of manufacture. 
Sloping of the longitudinal terminal 
edges of liner plate at designated 
variations in circur.ferential coverage 
shall be as specified under subsection 
122.8 herein. 

122-2 

122.4.4 LOCKING EXTENSIONS: All liner 
plate applied to concrete shall have 
integral locking extensions embedded in 
the concrete, except that liner plate may 
be bonded to concrete surfaces with an 
adhesive if such is specifically shown on 
the plans, set forth in the supplementary 
Specifications, or permitted by the ENGI­
NEER. Locking extensions shall be of the 
same material as that of the liner plate, 
shall be integrally molded to or extruded 
with the sheets of liner plate, shall 
have an approved cross section with a 
minimum height of 3/8 inch and a minimum 
web thickness of 0.090 inch, shall be 
approximately 2 1/2 inches apart, and 
shall be such that when the extensions 
are embedded in concrete the liner plate 
will be held permanently in place. Lock­
ing extensions shall be parallel and 
shall be continuous except where omitted 
for joints and transverse weep channels. 
Weep channels which involve the omission 
of one inch of locking extensions as de­
scribed in Subsection 122.8 herein may be 
made during the manufacture of liner 
plate. A locking extension shall be pro­
vided along all l01ver, terminal oblique, 
or longitudinal edges of liner plate. 

122.4.5 PROVISIONS FOR STRAP CHANNELS: 
Unless alternate methods are approved by 
the ENGINEER, liner required to be 
secured to the inner form with straps 
shall have strap channels at not more 
than 20 inches on center perpendicular to 
the locking extensions. The channels, 
one-inch wide maximum, shall be formed by 
removing the locking extensions at strap 
locations so that a ma;nmurr: of 3/16 inch 
of the base rema1ns in the strap 
channel. strap channels shall not be 
provided in the final two locking 
extensions adjacent to the terminal edge 
of the liner coverage. 

122.5 TESTS 

All liner plate shall be shop tested for 
holes, using an approved spark detector 
with a minimum of 20,000 volts. Sheets 
having holes shall be satisfactorily re­
paired in the shop and retested prior to 
shipping the sheets to the job site or 
the pipe manufacturing plant. Shop welds 
shall be subjected to testing for com­
position of the material after the weld 
has been made and for corrosion resis­
tance, impermeability, and strength. 
SamtJles of liner plate shall be taken at 
the point of manufacture each week during 
production of sheet and strip material. 
These samples will be submitted to the 
ENGINEER for testing as provided in these 
specifications. 



1:2.6 ADfESIVE 

Achesives used on liner plate shall be 
li~ited to those products made by the 
liner plate manufacturer specifically for 
use with the, liner plate. Adhesives, 
solvents, and ac::ivators proposed for use 
shall be submitted to the ENGINEER for 
testing prior to use. 

122.7 INSTALLA~ION 
P;:,ATE--GENERAL 

OF P:L,ASTIC LINER 

112.7 .l INSPEC::oN: Wherever possible, 
1 ine r plate shall be applied and secured 
to the forms and inspected and approved 
prior to the placement of reinforcing 
steel. 

122.7.2 QUALIFICATIONS OF INSTALLERS: 

122.7.2 ,l APPC.IC.l\TORS: ':'he application 
of plastic liner plate to forms and other 
surfaces shall be considered as highly 
specialized work, and personnel perform­
ing this tyre of work shall be trained in 
methods of installation and demonstrate 
their ability to the ENGINEER. 

122.7.2.2 WELu~RS: Each welder shall 
s;.:ccessfully pass a welding test before 
making any field weld and may be retested 
at any time dee~ed necessary by the ENGI­
NEER. All test welds shall be made in 
the presence of the ENGINEER and shall 
consist of the following: Two pieces of 
liner plate, at least 15 inches long and 
9 inches w1oe, shall be lapped l 1/2 
i:1ches and held in a vertical position. 
A welding strip shall be positioned over 
the edge of the lap and welded to both 
pieces of liner plate. Each end of the 
welding s::r ip s:-.all extend at least two 
inches beyond t::e liner plate to provide 
tabs. The welc specimen shall be sub­
mitted to the ENG!NEER and tested as fol­
lows: Each welding strip tab, tested 
separately, shall be subjected to a 10 
pound pull nor~al to the face of the 
liner plate with the liner plate being 
held firmly in place. There shall be no 
separation bet·,.;een the welding strip and 
the liner plate when the welding tabs are 
submitted to the test pulls. Three test 
soecimens shall be cut fror:1 the welded 
s~rnple tested in tension across the 
welds. If none of these specimens fail 
in the weld or ',.;ithin 1/2 inch adjacent 
to either edge of the weld when the 
specimens are incividually subjected to a 
pull of 132 pounds per linear inch of 
weld or the product of 1800 and the mini­
mum thickness in inches of the material 
adjoining the weld, Whichever is greater, 
the weld will be considered as satisfac­
tory in tension. The thickness used will 
be the minimum r:1easured within a 1 inch 

gauge length. If one of the specimens 
fails to pass the tens1on test, a retest 
will be permitted. The retest shall con­
sist of testing three additional speci­
mens cut from the original welded 
sample. If all three of the retest 
specimens pass the test, the weld will be 
considered satisfactory. A disqualified 
welder may submit a new welding sample 
when, in the opinion of the inspector, he 
has had sufficient off-the-job training 
or experience to warrant re-examination. 

122.8 PLACING LINER PLAT2 

122.8.1 COVERAGE: Liner plate shall 
cover, as a minimum, the areas shovm on 
the plans to be lined. The variation in 
circumferential coverage at each longitu­
dinal terminal edge of adjoining sheets 
of liner plate shall not exceed one inch 
or one percent of the inside diameter of 
pipe, whichever is greater. In the case 
of cast-in-place conduits, the inside 
height of the conduit shall be used in 
lieu of pipe diameter in determining al­
lowable variation in circumferential 
coverage. At a station where there is a 
difference in coverage, as shown on the 
plans, and the longitudinal terminal 
edges of liner plate downstream from said 
station are lower than those upstream, 
the terminal edges of the liner plate in­
stalled in the section of pipe or struc­
ture immediately upstream from the 
station shall be sloped uniformly for the 
entire length of the section of pipe or 
structure from the limits of the smaller 
coverage to those of the greater cover­
age. Wherever the longitudinal terminal 
edges of liner plate downstream from the 
station are higher than those upstream, 
the slope shall be acconplished uniformly 
throughout the length of the section of 
pipe or structure immediately downstream 
from the station. An approved locking 
extension shall be provided along all 
tapered lower terminal edges of liner 
plate. 

122.8.2 POSITIONING LINER PLATE: All 
liner plate installed in pipe shall be 
positioned so that the locking extensions 
are parallel with the axis of the pipe. 
Liner plate shall be centered with re­
spect to the "T" of the pipe when the 
inner form is positioned. Liner plate 
shall be set flush with the inner edge of 
the bell end of the pipe section and 
shall extend to the spigot end or to ap­
proximately four inches beyond the spigot 
end, depending upon the type of liner 
plate joint to be made with adjoining 
pipe. All liner plate installed in a 
cast-in-place sewer shall be positioned 
so that the locking extensions are 
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parallel to the axis of the Se'A'er, and 
all liner plate installed in other sewer 
structures shall be positioned with 
locking extensions horizontal unless 
otherwise indicated on the plans or in 
the supplementary Specifications. Liner 
plate sheets shall be closely fitted to 
inner forDs. sheets shall be cut to fit 
curbed and warped sur faces using a 
minimum number of separate pieces. The 
CONTRACTOR shall furnish field sketches 
to the ENGINEER showing the proposed 
layout of liner plate sheets for cast­
in-place sev1erage structures. The 
sketches shall show the location and type 
of all field welds. The ENG~NEER may 
require the use of patterns or the 
markings of sheet layout directly on the 
forms where complicated or warped sur­
faces are involved. At transverse joints 
between regular size sheets of liner 
plate, the space between ends of locking 
extensions, measured longitudinally, 
shall not exceed four inches. Where 
sheets are cut and joined for the purpose 
of fitting irregular surfaces, this space 
shall not exceed two inches. 

122.8.3 SECURING LINER PLATE IN PLACE: 
Liner plate shall be held snugly in place 
against inner forms by means of light 
gauge steel wire, light steel banding 
straps, or other approved means. Banding 
straps or wire shall be located in strap 
channels co prevent crushing or tilting 
the extensions. Means approved by the 
ENGINEER shall be provided, if necessary, 
to prevent crushing or tilting locking 
extensions on extruded sheets. Where the 
form ties or form stabilizing rods pass 
through liner plate, provisions shall be 
made to maintain the liner plate in close 
contact with the forms during concrete 
placement. 

122.8.4 WEEP CHANNELS: At 8-foot inter­
vals longitudinally along liner plate in­
stalled in se•tJers, a gap not less than 
one inch nor more than four inches wide 
shall be left in all locking extensions 
to provide an unobstructed transverse 
weep channel. Any area behind liner 
plate which is not properly served by 
regular weep channels shall have addi­
tional weep channels one inch Wide pro­
vided by cutting away locking exten­
sions. Provisions shall be made to 
permit water behind the liner of concrete 
manhole shafts to drain into the weep 
channels of the lined sewer. A trans­
verse weep channel shall be provided 
approximately twelve inches away from 
each liner plate return where surfaces 
lined with plastic liner plate join 
surfaces \;hich are not so lined. As a 
part of the work of installing liner 
plate, all outlets of transverse weep 
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channels shall be cleared of obstructions 
which vwuld interfere wic:t; their proper 
function. 

122.8.5 LINER PLATE RETURNS: A liner 
plate return shall be installed wherever 
required as shown on the plans and 
wherever surfaces lined with plastic 
liner plate join surfaces which are not 
so lined, such as brick, clay pipe, 
cast-iron pipe, manhole frames, and 
metal, or clay tile gate guides. Unless 
otherwise indicated by the plans, the 
Supplementary Specifications, or the 
plans showing liner plate installation 
methods, returns shall be made as 
follows: Each liner plate return shall 
be a separate strip of liner plate at 
least four inches wide joined to the main 
liner plate by means of approved corner 
strips. Corner strips shall be 
continuously welded to the return and to 
the main liner plate and applied wherever 
possible from the back of the lining. 
Locking extensions shall be provided on 
returns to lock the returns to the 
concrete or plastic lined, cast-in-place 
structures. Locking extensions will- not 
be required on liner plate returns 
installed on lined precast concrete 
pipe. Each liner plate return shall be 
sealed to adjacent construction with 
which it is in contact by means of a 
chemically resistant elastomeric material 
recommended by the manufac~urer of the 
liner plate. If the joint space is too 
wide or the joint surfaces too rough to 
allow satisfactory sealing with this 
material, the joint space shall be filled 
with two inches of densely caulked cement 
mortar, lead wool, or other caulking 
material approved by the ENGINEER and 
finished with a minimum of one inch of an 
approved corrosion resistant material. 

122.8.6 CORNERS: Liner plate corners 
shall be installed as detailed on the 
plans. If not so detailed and if the 
corner is a straight line, liner plate 
may be bent around the corner provided 
that the liner plate can be bent and se­
cured in the forms in such a manner as to 
produce a satisfactory corner in the 
opinion of the ENGINEER. The radius of 
such a bend in liner plate shall not ex­
ceed one inch. Bending of liner plate to 
form a liner plate return will not be 
permitted. A separate liner plate return 
shall be installed at said locations in 
accordance with requirements specified in 
Subsection 122.8.5. 

122.9 CONCRETE OPERATIONS 

12 2. 9 .1 CONCRETE PLACEi1ENT: Concrete 
placed against liner plate shall be care­
fully vibrated so as to avoid damage to 



the liner plate and to produce a dense, 
homogeneous concrete securely anchoring 
the locking ext ens ions into the con­
crete. External vibrators shall be used 
if deemed necessary by the ENGINEER. If 
steel stiffener rods are used along lock­
ing extensions of liner plate installed 
in forms for pipe, they shall be com­
pletely withdrawn during the placement of 
concrete in the forms. The concrete 
shall be revibrated to consolidate the 
concrete in the void spaces caused by the 
withdrawal of the stiffener rods. 

122.9.2 REt~OVItlG F0Rt1S: In removing 
forms, care shall be taken to protect 
liner plate from damage. Sharp instru­
ments shall not be used to pry forms from 
lined surfaces. When forms are removed, 
any nails that remain in the liner plate 
shall be pulled without tearing the liner 
plate and the resulting holes clearly 
marked. Form tie holes shall be marked 
before ties are broken off and all areas 
of serious abrasion of the liner plate 
shall be marked. 

122.10 JOINING LINER PLATE 

122.10.1 GENERAL: No field joint shall 
be made in liner plate until the lined 
sewer or structure has been backfilled 
and flooding required therefor has been 
conpleted. Liner plate at joints shall 
be free of all mortar and other foreign 
material and shall be clean and dry 
before joints are made. Hot joint com­
pounds shall not be brought in contact 
with liner plate. No coating of any kind 
shall be applied over any joint, corner, 
or welding strip, except where nonskid 
coating is applied to liner plate sur­
faces. 

122.10.2 FIELD JOINT IN PIPE INSTALLA­
TION: Field joints in liner plate at 
pipe joints shall be one of the following 
types: Type P-1--A Type P-1 joint shall 
consist of a four-inch joint strip, cen­
tered over the mortared pipe joint and 
secured along each edge to adjacent liner 
by means of a welding strip. Type P-2--A 
Type P-2 joint shall be made with an 
integral part of the liner plate extend­
ing four inches beyond the spigot end of 
the pipe, overlapping the liner plate 
downstream from the pipe joint and se­
cured to the downstream liner by means of 
a welding strip. The four-inch strip of 
liner plate extending beyond the spigot 
end of the pipe shall be devoid of lock­
ing extensions and shall be protected 
from damage during pipe handling and 
jointing operations. Excessive tension 
and distortion in the strip caused by 

bending it back sharply at the end of the 
pipe will not be permitted. Any four­
inch integral joint strip which has been 
bent and held back during pipe laying and 
jointing operat1ons shall be released 
well in advance of making the liner plate 
Joint to allow the strip to return to its 
original shape and flatness. On beveled 
pipe, the liner plate extension at the 
spigot end of the pipe shall be trimmed 
to extend four inches beyond and parallel 
to the beveled end. Joints between lined 
pipe and lined cast-in-place 
shall be either Type C-1 or 
specified hereinafter. 

structures 
Type C-2 

122.10.3 FIELD JOINTS IN CAST-IN-PLACE 
STRUCTURES: Field joints in liner plate 
on cast-in-place structures shall be one 
of the following types: Type C-1--A Type 
C-1 joint shall be made in the same 
manner as a Type P-1 joint. The width of 
the space between adjacent sheets of 
liner plate in a Type C-1 joint shall noc 
exceed l/2 inch. This type of joint is 
the only type permitted as transverse 
contraction joints in concrete. Its only 
other use is for joints between pipe and 
cast-in-place structures. Type C-2--.~. 

Type c-2 joint shall be made by over­
lapping sheets not less than l l/2 inches 
and securing the overlap to the adjacen: 
liner plate by means of a welding strip. 
The upstream sheet shall overlap the 
downstream sheet. The length of that 
part of the overlapping sheet not having 
locking extensions shall not exceed four 
inches. A welding strip shall be applied 
to the back of the joint if necessary to 
prevent leakage of concrete. This type 
of joint may be used at any transverse 
liner plate joint other than those at 
transverse contraction JOlnts in con­
crete and shall be used for liner plate 
joints made at longitudinal joints in 
concrete. Type C-3--A Type C-3 joint 
shall be made by butting sheets of liner 
plate together and applying a welding 
strip over the back of the joint before 
concrete is poured and applying a welding 
strip over the front of the joint after 
concrete is poured. A Type C-3 joint 
will not be permitted at a transverse 
joint which extends to a lower terminal 
edge of liner plate or any joint where 
the gap between adjoining sheets of line!: 
plate exceeds 1/8 inch. 

122.10.4 INSTALLATION OF WELDING 
STRIPS: Welding strips shall be fusion 
welded to joint strips and liner plate by 
qualified welders using only approved 
methods and techniques. The welding 
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122.11 APPLICATION OF LINER PLATE TO CON­
CRETE SURFACES BY MEANS OF ADHESIVE 

l22.ll.l Application and bonding of 
liner plate to concrete surfaces by means 
of adhesive shall be accomplished by the 
following steps: The concrete surface 
shall be etched in lieu of being sand-
blasted. After the sand blasting, the 
concrete sur face shall be thoroughly 
cleaned of dust. surfaces etched with 
acid shall be thoroughly washed with 
clear water after the etching and 
thoroughly dried before applying primer. 
Grouting Procedure--All concrete imper­
fections such as water and air pockets in 
poured concrete surfaces ml:st ·be filled 
with cement grout. The concrete surface 
shall then receive two brush coats of an 
approved primer. coverage shall not ex­
ceed 250 square feet per gallon for each 
coat. The first coat of or iner shall be 
thinned with an equal amoun:: of approved 
thinner. The first primer coat shall be 
pernitted to dry for at least two hours 
before the application of the second 
primer coat. The second coat of primer 
shall be applied unthinned and permitted 
to dry for at least four hours. Brush 
apply one coat of manufact:.ner 's recom­
mended 19Y primer (at approximately 250 
ssuare feet/ gallon). The concrete sur­
face and the back surface of the l1ner 
plate shall each be given one coat of an 
approved adhesive. Coverage shall not 
exceed 250 square feet per gallon for 
each coat. 

122.11.2 One coat of an approved 
activator shall be applied to both the 
underside of liner plate and the adhesive 
coated concrete. Application of 
activator shall be limited to the extent 
that the application of coated liner 
plate can be completed within a 20-minute 
period. The activator shall be applied 
evenly by brushing. Coverage of 
activator shall not exceed 500 square 
feet per gallon. When the sur face of the 
adhesive is barely tacky to the touch, 
the liner plate shall be positioned with 
one edge fir filly pressed dai-m. The liner 
plate shall then be rolled into place, 
care being taken to avoid the formation 
of air pockets. All joints shall be 
tight-fitting butt joints. The surface 
of the liner plate shall be rubbed 
vigorously to secure the liner plate 
firmly in place. corner and welding 
strips shall be posi- tioned over all 
joints and welded in place. No adhesive 
shall be applied to liner plate or to any 
of the liner plate strips which will 
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deleteriously affect the plate or strips 
in any \vay. Adhesive shall not be 
applied to the surfaces of concrete at 
liner plate joints or to the surfaces of 
liner plate or Joint strips opposite said 
mortar an~ concrete surfaces. 

122.12 NONSKID SURFACES 

All sur faces of 1 iner plate shown on the 
plans to be nonskid shall be treated as 
follows: After all corner and welding 
strips have been installed, the sur face 
of the liner plate shall be cleaned, 
dried, and sprayed with an adhesive coat­
ing recommended by the manufacturer of 
the liner plate. The surface shall then 
be liberally sprinkled with clean, dry, 
well-graded sand, all of which will pass 
a No. 40 sieve but be retained on a No. 
70 sieve. After the sanded surface has 
thoroughly dried, all excess sand shall 
be brushed away and a seal coat of the 
coating shall be sprayed over the sand in 
sufficient quantity to coat and bond the 
sand to the liner plate. The coat sand 
surface shall be allowed to dry 
thoroughly before any walking is per­
mitted thereon. 

122.13 
STEEL 

APPLICA~lON OP LI~ER PLATE TO 

Fabrication and ·welding of steel to be 
lined with plastic liner plate shall be 
completed before the liner is installed. 
steel surfaces tc which plastic liner is 
to be applied shall be sandblasted, leav­
ing surfaces free of all mill scale, 
rust, grease, moisture, anc ocher dele­
terious substances. All interior welds 
shall be ground smooth and all weld 
spatter removed. The application of 
primer unthinned, adhesive, and liner 
plate to steel surfaces shall conform to 
the requirements set forth herein for 
bonding of liner plate to concrete sur­
faces with adhesive. F'ield joints shall 
be tight-fitting butt joints. After the 
liner plate has been applied to steel 
surfaces, corner strips, or welding 
strips shall be applied over all joints 
and welded in place. 

122.14 
PLATE 

PROTECTION AND REPAIR OF LINER 

All necessary measures and precautions 
shall be taken to prevent damage to liner 
plate from equipment and rna ter ials used 
in or taken through the work. Any damage 
to installed liner plate shall be re­
paired by the CONTRACTOR in accordance 
with the requirements set forth herein 
for the repair of liner plate. All nail 
and tie holes and all cut, torn, and 
seriously abraded areas in the liner 



plate shall be patched. Patches made 
entirely with welding strip shall be 
fused to the liner plate over the entire 
patch. The use of this method is limited 
to patches which can be made with a 
single welding strip. The use of paral­
lel, overlapping, or adjoining welding 
strips will not be permitted. Larger 
patches may consist of smooth liner plate 
over the damaged area with edges covered 
with welding strips fused to the patch 
and to the liner plate adjoining the 
damaged area. The size of a single patch 
of the latter type shall be limited only 
as to its width, which shall not exceed 
four inches. \-/her ever liner plate is not 
properly anchored to concrete or wherever 
patches larger than those permitted above 
are necessary, the repair of liner plate 
and the restoration of anchorage shall be 
as directed by the ENGINEER. 

122.15 FIELD TEST 

All liner plate, when installed, will be 
tested by the CONTRACTOR in the presence 
of the E~GINEER, using a spark type 
detector set at a minimum of 20,000 
volts. All areas of liner plate failing 
to meet the field test shall be properly 
repaired and retested. 

122.16 MEASUREMENT AND PAYMENT 

11easurement for furnishing and installing 
plastic liner plate shall be included in 
the payment for the pipe or structure 
required to be lined, unless a different 
measurement is stipulated in the Bid 
Proposal. 
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SECTION 123 

REINFORCED CONCRETE PIPE 

123. 1 GENERAL 

123.1.1 These specifications 
reinforced concrete pipe intended 
used for the construction of storm 
sewers, and related structures. 

cover 
to be 

drains, 

123.1.2 The size and class of the concrete 
pipe to be furnished sha 11 be as shown on 
the plans or as specified under the i tern of 
work for the project of which the pipe is a 
part. 

123.1.3 Unless otherwise specified, pipe 
shall be either cast, spun, or manufactured 
by an approved equal method. 

123. 1 . 4 The interior surface sha l1 be 
smooth and well finished. Joints shall be 
of such type and design and so constructed 
as to be adequate for the purpose intended 
so that, when laid, the pipe will form a 
continuous conduit with smooth and uniform 
interior surface. 

123.1.5 Bell and spigot shall be free from 
any deleterious substance or condition 
which might prevent a satisfactory seal at 
the joints. 

123.1.6 Pipe stronger than that specified 
may be furnished at the manufacturer's 
option and at his own expense, provided 
such pipe conforms in all other respects to 
the applicable provisions of these 
specifications. 

123.1.7 Reinforced concrete pipe utilized 
for sanitary sewers shall be fully lined 
with no longitudinal seams in accordance 
with Section 122. 

123.2 REFERENCES 

123.2.1 American Society for Testing and 
Materials (Latest Editions)(ASTM) 

C-33 Specification for Concrete Aggregates 
C-76 Specification for Reinforced Concrete 

Culverts, Storm Drain, and Sewer Pipe 
C-150 Specification for Portland Cement 
C-260 Specification for Air Entraining 

Admixtures for Concrete 
C-361 Specification for Reinforced Concrete 

Low-Head Pressure Pipe 
C-441 Test Method for Effectiveness of 

Mineral Admixtures in Preventing Excessive 
Expansion of Concrete Due to the Alkali 
Aggregates Reaction 

C-443 Specification for Joints for Circular 
Concrete Sewer and Culvert Pipe, Using 
Rubber Gasket 

C-494 Specification for Chemical Admixtures 
for Concrete 

C-618 Specification for Fly Ash and Raw of 
Calcined Natural Poyzolan for Use as a 
Mineral Admixture in Portland Cement 
Concrete 

123.2 American Concrete Pipe Association 
(ACPA} 

Concrete Pipe Design Manual 

123.2.3 This Publication 
Section 102 Steel Reinforcement 
Section 122 Plastic Liner Plate 

123.3 PIPE LINE LAYOUTS 

123.3.1 When specials and radius pipe 
and/or fittings are required, the required 
number of sets of the pipe line layout will 
be furnished to the ENGINEER prior to the 
manufacture of the concrete pipe. Storm 
inlet or inlet connector pipe need not be 
included in the pipe line layout; however, 
pipe stubs shall be included. In lieu of 
including storm inlet connector pipe line 
layout, a list of storm inlet connector 
pi pes shall accompany the layout. The 
connector pipe 1 is t shall contain the 
following information: 
123.3.1.1 Size, class, and wall type. 

123.3.1.2 Station at which pipe joins main 
line. 

123.3.1.3 Number of 
length or section, 
(straight, horizontal 
bevel, etc.). 

123.4 MATERIALS 

sections 
type of 

bevel, 

of pipe, 
sections 
vertical 

123.4.1 Reinforced Concrete Pipe shall 
consist of a mixture of Portland cement, 
aggregates, water and admixtures, 
proportioned and manufactured in accordance 
with the requi rem en ts of ASTM C76, latest 
edition, and this specification. The pipe 
shall be certified in accordance with the 
requirements of Section 13 of these 
specifications. Certification of 
compliance shall be submitted by the 
CONTRACTOR and approved by the ENGINEER 
prior to manufacture of the Reinforced 
Concrete Pipe, Reinforced Concrete Pipe 
shall not be used on a project without 
written approval of the ENGINEER. 

123.4.2 Portland cement shall comply 
either with the requirements of ASTM C 150, 
Types I, II, III, and V, Low Alkali (LA) 
cements, or as specified herein, in the 
Supplementary Technical Specifications, 
plans, or as approved by the ENGINEER. The 
CONTRACTOR shall submit certification of 
compliance signed by the cement 
manufacturer, identifying the cement type 
and source (plant location), stating the 
portland cement used in the Reinforced 
Concrete Pipe delivered to the project 
complies with this specification. Portland 
cement concrete used in the manufacture of 
Rei nfo reed Cone rete Pipe sha 11 have a 
minimum portland cement content of 470 
lbs./cu.yd., except as either specified 
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herein, as specified in the Supplemental 
Technical Specifications, or as approved by 
the ENGINEER. Portland cement shall be of 
the same source and type for all Reinforced 
Concrete Pipe delivered to a project. 

123.4.2.1 Portland cement concrete for 
Reinforced Concrete Pipe shall be 
proportioned to provide a minimum portland 
cement content of 470 lbs./c.y. (5 
sks/c.y.) and a maximum water (W) to 
cementi ti ous material ratio by weight, 
W:(C+TA)=0.40. Cementitious material shall 
consist of portland cement and class F fly 
ash complying with this specification. The 
fly ash shall be proportioned to provide a 
fly ash (FA) to portland cement (C) ratio 
by weight, FA:C+l:r. 

123.4.3 Mineral admixtures shall be "Class 
F fly ash" and comply with the requirements 
of ASTM C 618 including Table 4 
"Supplementary Opti anal Physical 
Requirements." 

A. Uniformity requirements, air 
entraining agent dosage for 
18.0% vol of mortar, shall not 
vary by more than 20% 

B. Reactivity with cement alkalies: 
Reduction of mortar bar 
expansion at 14 days, minimum 
(ASTM C441) 65% 

Reactivity with cement alkalis shall be 
determined in accordance with the 
requirements of ASTM C441, using DOW 
CORNING glass rod base for aggregates. The 
CONTRACTOR shall submit certification of 
compliance identifying the type fly ash and 
source (plant location), stating the fly 
ash used in the Reinforced Concrete Pipe 
delivered to the project complies with this 
specification. Fly ash shall be of the 
same source and type for all Reinforced 
Concrete Pipe delivered to the project. 

123 .4. 4 Admixtures of any type, sha 11 not 
be used without written approval--of the 
ENGINEER. The CONTRACTOR sha 11 submit 
certification of compliance signed by the 
admixture manufacturer, identifying the 
admixture and its source (plant location), 
stating the admixture(s) used complies with 
this specification. Admixtures shall be of 
the same source for all reinforced concrete 
Pipe delivered to a project. 

123.4.4.1 Air entraining admixtures shall 
be used in all Reinforced Concrete Pipe 
provided under this specification. It 
shall conform to the requirements of ASTM C 
260. Entrained air content shall comply 
with the following requirements: 

Nominal Max Size Aggregate 
(inches) 

3/8, 1/2 & 3/4 
1 

1-1/2 

Air Cant. Range 
(%) 

4 8 
4 - 7 
3 - 6 

or as required by the Supplementary 

Technical Specifications, on the plans 
and/or as approved by the ENGINEER. 

123.4.4.2 Chemical admixtures shall 
conform to either the requirements of ASTM 
C 494, and/or as specified in the 
Supplementary Technical Specifications, on 
the plans, and/or as approved by the 
ENGINEER. 

123.4.4.3 Neither calcium chloride nor 
non-calcium chloride accelerating 
admixtures shall be used in Reinforced 
Concrete Pipe provided to a project under 
this specification. 

123.4.4 Aggregates shall be assumed to be 
alkali-reactive. Variance for a specific 
aggregate may be approved by the Engineer 
upon written request by the CONTRACTOR and 
submittal of test data, as required by the 
ENGINEER. Aggregates shall comply with the 
requirements of ASTM C 33 and ASTM C 76 and 
as specified herein. Aggregates shall be 
of the same source and type for all 
Reinforced Concrete Pipe manufactured and 
delivered to the project. 

123.4.5 Reinforcement shall comply with 
the requirements of this speci fi cation and 
Section 102. The CONTRACTOR shall submit 
certification of compliance signed by the 
reinforcement manufacturer, identifying the 
material and its source (plant location), 
stating the reinforcement complies with 
this specification. Reinforcement shall be 
of the same source for all Reinforced 
Concrete Pipe delivered to the project. 

123.5 CAUSES FOR REJECTION 

Such inspection of pipe as may be deemed 
necessary by the ENGINEER will be made at 
the place of manufacture and pipe may be 
rejected for any of the reasons described 
in ASTM C 76, unless it can be repaired in 
accordance with the requirements noted 
therein and the approval of the ENGINEER. 

123.6 ACCEPTANCE 

Basis of acceptance shall be in camp 1 i ance 
with ASTM C 76. 

123.6.1 D-LOAD BEARING STRENGTH METHOD 

123.6.1. 1 The ENGINEER 
random at the point of 
specimens of the pipe to 
the project. 

will select at 
manufacture test 
be furnished for 

123.6.1.2 The required number of test 
specimens and the test pipe shall conform 
in all respects to the applicable 
requirements of ASTM C 76. The pipe sha 11 
be tested by one of the two standard 
methods of testing; namely, (A) the 
three-edge bearing, (B) the sand bearing, 
as prescribed in ASTM C 76, and the 
required strength of the pipe specimens 
undergoing the bearing tests shall conform 
with the D-Load requirements designated 
therein. 
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123.6.2 STRUCTURAL DESIGN METHOD: 

Where structural details of the pipe are 
shown on the plans, the manufacture of pipe 
shall be checked by making the appropriate 
tests on the cone rete placed in the pipe 
forms, by inspection of the steel 
reinforcing cages that are to be used in 
the pipe, and by inspection of the 
fabrication of the pipe. 

123.6.3 uoOWNGRADING 11 OF PIPE: 

123.6.3.1 For the purpose of these 
specifications, "downgraded 11 pipe shall be 
defined as pipe which is to be used under 
loads less than that for which they have 
been designed. 

123.6.3.2 Pipe manufactured in accordance 
with these specifications which have not 
met their designed test loads may be 
11 downgraded" by the ENGINEER and used 
provided that: 

123.6.3.2.1 Enough load tests are made to 
establish the load under which they may be 
used. The number of tests to be made shall 
be as determined by the ENGINEER; this may 
require the testing of each section for 
acceptance. 

123.6.3.2.2 The comply with the test and 
inspection requirements of these 
specifications. 

123.6.3.3 Individual specimens of pipe 
embodying major repairs or having numerous 
hairline cracks extending the full length 
of the section on the inside of the pipe at 
the minor axis or on the outside of the 
pipe at the major axis may be tested for 
acceptance at the discretion of the 
ENGINEER. 

123.6.4 STOCKPILED PIPE: 

123.6.4.1 Stockpiled pipe may be used only 
when approved by the ENGINEER provided the 
pipe meets all other specified 
requirements. 

123.6.4.2 For the purpose of these 
specifications, 11 stockpiled" pipe shall be 
defined as pipe manufactured in quantity 
which wi 11 meet requirements of this 
section but which was not manufactured for 
use in specific projects; however, pipe 
which has been rejected by another agency 
will not be considered as "stockpiled" 
pipe, nor will such pipe be accepted. 

123.7 JOINTS 

123.7.1 For circular pipe, rubber gasket 
joints shall be required. Such joints 
shall conform to the requirements of ASTM C 
443 and the requirements set forth in this 
document. The joint shall be designed for 
not less than 15%, or more than 50% 
deformation of the rubber gasket when the 
pipe is joined off-center with all 
manufacturing tolerances considered. 
Minimum manufacturing tolerances shall be 

assumed to result in a centered annular 
space of 1.75 times the nominal design 
annular space. Joint mating surfaces shall 
be parallel and not be greater than 3.5° 
slopes. In addition to the hydrostatic 
joint test requirements per ASTM C 443, the 
pipe shall be loaded to cause maximum joint 
annular space to occur at the top. The 
pipe shall then be subjected to an internal 
hydrostatic pressure of l3 psi for 10 
minutes. The test set up shall include a 
minimum of (2) pipe sections per lot. 
Bulkheaded end joints are acceptable, only 
mating pipe joints are allowed. Moisture 
or beads of water appearing on the surface 
of the joint will not be considered as 
1 eakage. If 1 eakage of joints should 
initially occur, the manufacturer shall 
have the option to all ow the pipe to soak 
under pressure for up to 24 hours and then 
retest. Any leakage during such retest 
will constitute failure of the test. 

Pipe with beveled ends or pipe joints 
specifically designed to allow 
unsymmetrical joint closure may be provided 
for use around curves, the radii of which 
are shown on the drawings. Unless 
otherwise shown on the plans or specified 
in the Supp 1 ementary Specifications, either 
one or both ends may be beveled up to a 
maxi mum of 5 degrees, as required to 
provide well fitted joints. Beveled ends 
may conform to the Typical Method of 
Designing Curved Concrete Pipe sewers, as 
shown in the ACPA Cone rete Pipe Handbook. 
Deflections per joint shall be limited to 
the manufacturer's standards for each 
particular diameter and type of pipe used. 

123.7.2 For elliptical or arch reinforced 
concrete pipe, the joints shall be either 
bell and spigot or tongue and groove. 
Mastic material, such as RAMNEK, KENT SEAL, 
or approved equal, will be used to seal the 
joints. 

123.7.3 Cement mortar joint fillers will 
not be accepted for round, elliptical, or 

arch reinforced concrete pipe. 

123.7.4 If required by the ENGINEER to 
meet specified 1 ayi ng to 1 e ranees, the pipe 
shall be 11 match marked" at the place of 
manufacture, and 1 ayi ng diagrams furnished 
to the CONTRACTOR by the manufacturer shall 
be subject to approval by the ENGINEER. 

123.8 DIMENSIONS 

123.8.1 LENGTH 

123.8.1.1 The nominal length shall be as 
supplied by the manufacturer unless 
otherwise specified in the Supplementary 
Technical Specifications on the plans or 
required for bends or special joints. 

123.8.1.2 Except for special shapes, the 
plane of the ends of the pipe shall be 
perpendicular to the longitudinal axis of 
the pipe, with the exception that 
variations in laying lengths of two 
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opposite sides of pipe shall be not more 
than 1/8 inch per foot of diameter with a 
maximum of 5/8 inch in any length of pipe. 

123.8.2 WALL THICKNESS 

The wa 11 thickness of pipe shall conform to 
the requirements indicated for Wall B or 
Wall C, reinforced concrete pipe specified 
in ASTM C 76 unless otherwise specified. 

123.9 REINFORCEMENT 

Fabrication and placement of reinforcement 
for the various sizes and strengths of pipe 
shall conform to the applicable 
requirements of ASTM C 76. 

123.10 CURING REQUIREMENTS 

The pipe shall be cured in conformance with 
the applicable requirements of ASTM C 76. 

123. 11 MARKINGS: 

123.11.1 Each section of pipe shall be 
marked in conformance with the requirements 
of ASTM C 76. The ENGINEER may at the 
place of manufacture, indicate his 
acceptance of the pipe for delivery to the 
job by marking the pipe with the 
Contracting Agency's mark. Such 
acceptance, however, shall not be 
considered a final acceptance. 

123.11.2 If the pipe is subsequently 
rejected, the mark placed thereon by the 
ENGINEER shall be defaced. No pipe will be 
marked, "Reject." Only pipe accepted shall 
be marked, "Accepted." 

123.12 LOW-HEAD PRESSURE PIPE 

Reinforced concrete low-head pressure pipe 
shall conform to the requirements of ASTM C 
361. 

123.13 SELECTION FOR CLASS OF PIPE 

123.13.1 The classes of reinforced 
concrete pipe and the D-Load to produce a 
0.01-in. crack for each class of pipe are 
specified in ASTM C 76. 

123.13.2 The appropriate formulas, tables 
and figures contained in the "Cone rete Pipe 
Design Manual," prepared by the American 
Concrete Pipe Association, will be used, 
to determine the class of pipe to be 
installed between manholes or for a 
culvert. It is essential that maximum 
trench width, class of bedding and soil 
weight be considered in the pipe class 
selection. 

123.13.3 The construction plans will 
indicate the following information for each 
1 ength of pipe between manho 1 es or for a 
culvert: the nominal diameter of the pipe, 
the class of pipe, the class of bedding and 
the maximum trench width at top of pipe. 

123.14 MEASUREMENT AND PAYMENT 

123.14.1 The measurement and payment for 
the materials specified in this section 
will be made as specified in the applicable 
section of these specifi cations or as 
specified in the supplemental technical 
specifications or as called for in the 
plans and as shown in the Bid Proposal. 
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SECTION 124 

REINFORCED CONCRETE PRESSURE PIPE 

124.1 GENERAL 

These specifications cover three types of 
reinforced concrete pressure pipe, two of 
whicn are not prestressed and one pre­
stressed, with internal diameters of 12 
inches and larger and for pressures 
specified on the plans, to be usea in the 
transmission and distribution systems 
that carry water under pressure. 

124.2 REFERENCES: 

124.2.1 ASTM 
c 361 

124.2.2 AWWA 
c 300 
c 301 
c 302 

124.3 MANUFACTURE AND TESTS 

Reinforced concrete pressure 
fittings shall be manufactured 
to conform to one of the 
specification requirements: 

pipe and 
and tested 

following 

124.3.1 AWWA c 300 for the steel bar 
reinforcement ana cylinder type in pipe 
diameters of 24 inches ana larger, for 
design pressures no greater than 40 psi, 
and for external loading conditions as 
may be aesignated on the plans or in the 
supplementary Specifications. 

124.3.2 AlMA c 301 for the prestressed 
steel wire reinforcement and cylinder 
type, in pipe diameters of 30 inches and 
larger, for aesign pressures to a maximum 
of 350 psi, and for external loading con­
ditions as may be designated on the plans 
or in the supplementary Specifications. 

124.3. 3 AlMA c 302 for the steel bar 
reinforcement (without cylinder) type, in 
pipe diameters 12 inches and larger, for 
design pressures of not more than 45 psi, 
and for external loading conditions as 
may be designated on the plans or in the 
Supplementary Specifications. 

124.4 MEASUREMENT AND PAYMENT 

124.4.1 when required as a separate 
material item, the measurement shall be 
by the linear foot and payment will be 
made at the unit price per linear foot 
per diameter of pipe, as specified in the 
Bid Proposal. 

124.4.2 Reinforced concrete pressure 
pipe, when used in conJunction with a 
project, the measurement ana payment will 
be as aefinea in section 9Ul or 910. 
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SECTION 125 

VITRIFIED CLAY PIPE 

125.1 GENERAL 

Vitrified clay pipe shall be extra 
strength, as specified in ASTM c 700 and 
shall be sound, durable, and well burned 
throughout its entire thickness. 

125.2 REFERENCES 

125.2.1 ASTN: 
c 301 
c 425 

125.3 CERTIFICATION 

c 700 

A certification from the manufacturer 
shall be furnished to the ENGINEER with 
each shipment of pipe attesting that the 
pipe meets the requirements of this 
specification, including test reports for 
absorption, acid resistance, and loading 
tests as defined in ASTM C 301 and C 425. 

125.4 MANUFACTURING REQUIREMENTS 

125.4.1 SHAPE: 

125.4.1.1 Pipe ends shall be square with 
the longitudinal axis; and sockets shall 
be true, circular, and concentric with 
the barrel of the pipe 

125.4.1.2 The ends of the pipe shall be 
so formed that, when the pipes are laid 
together and the joints made, they shall 
constitute a continuous and uniform 1 ine 
of pipe and shall have a smooth and 
regular interior surface. 

125.4.1.3 Deviation from a straight line 
shall not be greater than l/16 inch per 
linear foot and shall be measured from a 
straight edge on the concave side. 
Variation from a true circle of the 
spigot or socket of the pipe shall not be 
greater than 3 percent of its nominal 
diameter. 

125.4.2 STOPPERS, BRANCHES, TEES AND 
WYES, ENDS. 

125.4.2.1 Stoppers shall be furnished 
with all pipes and branches that are to 
be left unconnected and shall be strong 
enough to meet the necessary load and 
hydrostatic requirements. 

125.4.2.2 Branches, tees, and wyes of the 
size and quantity as required on the 
plans shall be furnished with connection 
securely and completely fastened to the 
barrel of the pipe in the process of 
manufacture. 

125.5 CAUSE FOR PIPE OR FITTING REJECTION 

125.5.1 Pipe and fittings must be free 
from injurious cracks, checks, blisters, 
broken extremities, or other imperfec­
tions. 

125.5.2 The following imperfections in a 
pipe or fittings will be considered in­
jurious and cause for rejection where not 
in conflict with ASTM C 700 which will 
govern: 

125.5.2.1 A single crack in the barrel of 
the pipe or fitting ext ending through the 
entire thickness, regardless of the 
length of such crack. A single crack 
which extends through 1/5 of the shell 
thickness and is over 3 inches long. .ll.ny 
surface fire crack which is more than 
l/16 inch wide at its widest point. 

125.5.2.2 Lumps, blisters, pits, flakes, 
or tramped clay on the interior surface. 

125.5.2 .3 Hhen the end of the pipe or 
fitting varies from a true circle more 
than 3 percent of its nominal diameter. 

125.5.2.4 When a straight pipe or fitting 
exhibits a deviation from a straight line 
of more than 1/16 inch per linear foot. 

125.5 .2 .5 Any piece broken from the end 
of the pipe or fitting. 

125.6 TESTS 

All tests shall conform to the require­
ments set forth in ASTM C 301, C 425, and 
C 700. Test results shall be furnished 
the ENGINEER. In addition to the stated 
tests, the ENGINEER may select at random 
pipe lengths or joints that should be 
tested by the CONTRACTOR, results of 
which will be furnished the ENGINEER. 

125.7 JOINTS 

Bell and spigot pipe or Plain End Pipe 
will be used as the method of connecting 
the pipes. Either rubber elastomer or 
polyurethane compression/sealing member 
of the joint will be shaped for the 
particular connection. These materials 
shall meet the requirements of ASTM C 
425. For Plain End Pipe the collar used 
to couple the ends of the pipe shall oe 
made from rigid unplasticized polyvinyl 
chloride and shall meet the requirements 
of AS':'M C 425. 
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125.8 PERFORATED CLAY PIPE 

This type of pipe is used in areas where 
ground waters are to be collected and 
transported to an outlet or for the pur­
pose of a drain field for dispersion of 
waste water. The pipe is generally en­
cased in gravel. Perforated clay pipe 
shall be extra strength pipe and shall 
conform to the requirements of ASTM C 700. 

125.9 MEASUREMENT AND PAYMENT 

Measurement and payment 
defined in section 901. 
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SECTION 127 

STEEL WATER PIPE 

127.1 GENERAL 

This specification covers steel pipe and 
the interior and exterior protective 
coating for use only in connections to or 
repair of water supply and distribution 
systems carrying water under pressure, 
per authorization of Water Resources 
Department. 

127.2 REFERENCES 

127.2.1 ASTM 
A 53 

127.2.2 AWWA 
c 200 c 207 
c 201 c 208 
c 203 M ll 
c 204 

127.2.3 ANSI 
B 16,5 

127.2.4 Asphalt Institute 
Construction Series No. 96, 
Specifications M-2 

127.3 PIPE 

127.3.1 Pipe 6 inches and larger in dia­
meter of either the fabricated or mill 
type shall be manufactured in accordance 
with AHWA C 200. Specific pipe type 
(fabricated or mill) shall be as speci­
fied in the Supplementary Specifications. 

127,3.2 Hall thickness for steel pipe 6 
inches and larger shall be based on the 
computation techniques contained in AWWA 
M-11, steel Pipe Design Manual, computa­
tions shall take into consideration 
internal pressure, external pressure and 
any special physical loading. 

127.3.3 Pipe in sizes less than 6 inches 
in diameter shall be in accordance with 
ASTM A 53, standard weight (Schedule 40). 

127.3.4 Working pressure of 150 psi 
shall be used for pipe design. 

127.4 FITTINGS 

Fittings for pipe 4 inches and larger in 
diameter shall be fabricated of the same 
kind of steel and same wall thickness as 
the pipe to which they are to be 
connected. Dimensions shall be as shown 
in AWWA C 208, 

127.5 FLANGES 

Flanges shall be slip-on type conforming 
to AWWA C 207 drilled as specified in 
ANSI B 16.5. 

127.6 JOINTS 

127.6.1 Steel pipe shall be prepared for 
one of the following types of joints as 
noted on the plans or specified in the 
Supplementary Specifications: 

127.6.1.1 Bell-and-spigot ends prepared 
for 0-ring rubber gaskets. 

127.6.1.2 Lap joints for field welding. 

12 7. 6 . l. 3 
welding. 

Beveled ends for field butt 

127,6.1.4 Plain ends fitted with butt 
straps for field welding. 

127.6.1.5 Ends prepared for mechanical 
coupled field joints. 

127.6.1.6 Plain ends fitted with flanges. 

127.6.2 Unless otherwise shown on the 
plans or specified in the supplementary 
Specifications, the pipe joints shall 
comply with AHHA standards. Joints 
tolerances shall not exceed those speci­
fied in AWWA C 201. 

127.7 COATINGS 

Exterior of steel pipe and fittings shall 
be coated with coal-tar enamel. Coating 
shall be in accordance with AHWA C 203. 

127.8 MEASUREMENT AND PAYMENT 

Measurement shall be by the 
along center line of pipe 
fittings. Payment shall be 
unit price per linear foot. 

linear 
through 
made on 

foot 
all 
the 
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SECTION 128 

CONCRETE CYLINDER PIPE 

128.1 GENERAL 

These specifications cover concrete cylinder pipe intended 
for use in water supply lines and distribution systems that 
carry water under pressure. Concrete cylinder pipe may be 
furnished in pipe diameters of 24 inches and larger for 
design pressure to a maximum of 400 psi. Unless otherwise 
shown on the drawings or specified in the Supplementary 
Specifications, concrete cylinder pipe shall be designed and 
manufactured for an internal working pressure of 150 psi 
with allowance for transient pressure in the amount of 50 
percent of the indicated working pressure. 

128.2 REFERENCES 

128.2.1 American Water Works Association (Latest 
Edition) (A WWA) 

C 207 Steel Pipe Flanges for Waterworks Service Sizes 
4 in. through 144 in. 

C 208 Dimensions for Fabricated Steel Water Pipe 
Fittings 

C 303 Reinforced Concrete Pressure Pipe, Steel­
Cylinder Type, Pretensioned, for Water and Other 
Liquids 

128.3 DESIGN 

128.3.1 The calculation of the cross-sectional area of steel 
shall be based upon the design procedure stated in A WW A 
C 303, Appendix A. The design data used in the design of 
the pipe shall be as stated in the Supplemental Technical 
Specification or as shown on the plans. The design data 
shall include but not limited to normal operating pressure, 
surge pressure, external loading, bedding required, 
backfilling requirements, estimated weight of the soil to be 
used for backfilling, modulus of soil reaction, etc. Design 
calculations shall be submitted for approval prior to 
fabrication of pipe and fittings. 

128.3.2 Use of welded wire fabric in the exterior coating 
shall conform to the manufacturer's standards; however, use 
of fabric shall not be included in the total steel area 
calculations. 

128.4 MANUFACTURED PIPE AND FITTINGS 

128.4.1 Pipe and fittings shall be manufactured in 
conformance with A WW A C 303 and shall be 
manufactured with minimum steel thickness as required in 
approved design calculations. 

128.4.2 JOINTS: 

128.4.2.1 Joints shall be flanged where shown on the 
drawings or as specified herein with steel flanges as 
specified herein. Unspecified joints shall be of the rubber 
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gasket type using a bell and spigot design, and shall be in 
conformance with A WWA C 303. 

128.4.2.2 Bells and spigots shall conform to the 
requirements of A WWA C 303 with the following 
additions: The spigot ring shall be similar and equal to 
Carnegie Shape M 3516. Bell and spigot rings shall be 
designed using their respective internal diameters, with 
resulting thickness extending a minimum of one inch 
beyond the limits in the area of the connection between the 
bell or spigot and the regular cylinder. 

128.4.3 Flange connections shall be used at junctures to 
valves or as may be required on the construction plans. 
Flanges shall conform to AWWA C 207, Class D. 

128.4.4 Specials and Fittings. The ends of pipe or fittings 
for side street stub-outs or at juncture of valves will be 
flanged, with flanges conforming to the requirements of 
A WW A Specifications C 207 designed for a minimum 
operating pressure of connections to 150 psi. 

128.5 DESIGN OF FITTINGS: 

The design of tees, wyes, elbows, and bends using crotch 
plates shall be manufactured in accordance with design 
criteria established by Ameron Pipe Company and the paper 
on " Design of Wye Branches for Steel Pipe" by Swanson, 
Chapton, Wilkenson, King, and Welson and published in 
June, 1955 issue of" Journal ofthe American Water Works 
Association." 

128.6 MEASUREMENT AND PAYMENT 

The measurement and payment will be as specified in 
Section 80 I. 
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SECTION 129 
DUCTILE IRON PIPE 

129.1 GENERAL 

Ductile iron pipe is acceptable for use in the 

installation of water lines for sizes 4-inches to 

64-inches. Ductile iron pipe shall only be used 

for sanitary sewers where specifically required 

by the plans or authorized by the ENGINEER. 

The size and thickness class for ductile iron pipe 

shall be as specified herein or on the plans. 

129.2 REFERENCES 

129.2.1 American Society for Testing and 

Materials (latest Editions) (ASTM) 

A 674 Practice for Polyethylene Encasement 

for Ductile Iron Pipe for Water and 

Other liquids 

A 746 Specifications for Ductile Iron Gravity 

Sewer Pipe 

129.2.2 American Water Works Association 

(Latest Editions) (AWWA) 

C 104 American National Standard for Cement 

Mortar lining for Ductile Iron Pipe and 

Fittings for Water 

C 105 American National Standard for 

Polyethylene Encasement for Ductile 

Iron Piping for Water and Other liquids 

C 111 American National Standard for Rubber 

Gasket Joints for Ductile Iron and Gray 

Iron Pressure Pipe and Fittings 

C 115 American National Standard for Flanged 

Ductile Iron Pipe with treaded Flanges 

C 150 American National Standard for the 

C 151 American National Standard for Ductile 

Iron Pipe, Centrifugally Cast, for Water 

or Other liquids 

C 600 Installation of Ductile Iron Water Mains 

and Their Appurtenances 

129.2.3 This Publication 

Section 130 

Section 801 

Section 900 

Gray Iron and Ductile Iron 

Fittings 

Installation of Water 

Transmission, Collector and 

Distribution lines 

Sanitary and Storm Sewer 

Facilities 

129.3.1 The ENGINEER shall determine the 
required class of ductile iron pipe based on the 
laying conditions, depth of cover and loading 
factors in accordance with AWWA C 150 but in 
no case shall the ductile iron pipe be less than 
pressure class 150. If a pressure class higher 
than 150 is required, it will be specified on the 
plans or in the Supplemental Technical 
Specifications. 

129.3.2 Ductile iron pipe shall be 

manufactured in accordance with AWWA c 151 

and shall be cement mortar lined with a 

bituminous seal coat in accordance with AWWA 

c 104. 

129.3.3 Ductile iron pipe joints for 

underground installations shall be rubber­

gasketed push-on, or mechanical type in 

accordance with AWWA C 111. 

129.3.4 Where specified on the construction 

Thickness Design for Ductile Iron Pipe drawings, the ductile iron flanged joint pipe 
shall meet the requirements in AWWA c 115. 

Flanged joints shall only be utilized in above 
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SECTION 129 
DUCTILE IRON PIPE 

ground installations or within structures, such 

as: valve pits or vaults. 

129.3.5 Ductile iron pipe connections to 

fittings shall be as specified in Section 130. 

129.3.6 Ductile iron pipe shall be installed in 

accordance with AWWA C 600 and Section 801 

and shall be polyethylene encased as per 

AWWAC105. 

129.3.7 BELL AND SPIGOT JOINTS: Pipe 

with gasket joints shall be manufactured with a 

socket configuration, which will prevent 

improper installation of the gasket and will 

ensure that the gasket remains in place during 

joining operations. The gasket shall be 

manufactured from a synthetic elastomeric 

material and shall conform to the requirements 

of ASTM F 477. The spigot end of each joint of 

pipe shall be marked circumferentially to 

indicate the proper home mark. Pipe, which is 

field-cut, shall be chamfered and the home 

mark identified in accordance with the 

applicable criteria. 

129.4 DUCTILE IRON SANITARY SEWER PIPE 

129.4.1 Ductile iron pipe, utilized for sanitary 

sewer installation, shall be asphaltic lined in 

accordance with ASTM A 746, unless otherwise 

specified on the plans or in the Supplemental 

Technical Specifications. 

129.4.2 All pipes shall be a minimum of 

pressure class 150. 

129.4.3 Polyethylene encasement shall be 

installed in accordance with ASTM A 674. 

129.5 MEASUREMENT AND PAYMENT 
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SECTION 130 

GRAY IRON, DUCTILE IRON, AND STEEL FITTINGS 

130.1 GENERAL 

130.1.1 Fittings required in the installation of ductile iron, 
polyvinyl chloride and asbestos cement pipes shall be either 
gray iron or ductile iron, as specified herein. 

130.2 REFERENCES 

130.2.1 AWWA 

130.3 

C 104 American National Standard for 
Cement-Mortar Lining for Ductile-Iron 
Pipe and Fittings for Water 

CliO American National Standard for 
Ductile-Iron and Gray-Iron Fittings for 
Water 

Clll American National Standard for 
Rubber-Gasket Joints for Ductile-Iron 
Pressure Pipe and Fittings 

Cl53 

C208 

American National Standard for 
Ductile-Iron Compact Fittings for 
Water Service 

American National Standard for 
Dimensions for Fabricated Steel Water 
Pipe Fittings 

C226 American National Standard for 
Stainless-Steel Fittings for Waterworks 
Service Sizes 1/2 In. through 72 In. 

COATINGS 

130.3.1 All fittings shall be coated in accordance with 
A WWA C II 0, C Ill , and cement-mortar lined, per 
AWWAC 104. 

130.4 MECHANICAL JOINT FITTINGS 

130.4.1 Mechanical joint fittings shall be used in all 
buried installations. The type of fitting shall be as required 
to install the line in conformance with the grade and 
alignment shown on the construction drawings or as 
directed by the ENGINEER. 

130.4.2 Mechanical joint fittings shall conform to the 
requirements of A WWA C 110, C Ill, and C 153. 

130.4.3 Fittings shall be installed in accordance with the 
manufacturer's published recommendations. Malleable iron 
or gray iron bolts, as per AWWA C 110 and C Ill, shall be 
used to complete the connection. Bolts shall be of 
sufficient length to provide a minimum of three (3) threads 
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beyond the tightened nut. The bolts shall be tightened 
evenly such that the distance between the gland and the 
face of the flange is approximately equal around the 
circumference of the pipe. All bolts shall be tightened with 
a torque-measuring wrench and the torque values shall be 
as follows: 

FITTING SIZE TORQUE RANGE 

4'' - 24" 79-90 

30" - 36" 100-120 

Larger than 36'' 120 - 150 

130.5 FLANGED JOINT FITTINGS 

130.5.1 Flanged end fittings shall only be used where 
specifically required on the construction drawings or as 
directed by the ENGINEER. 

130.5.2 The bolting material for pipe connection and 
installation shall be the same as Subsection 130.4.3. 

130.6 RESTRAINTS 

130.6.1 Thrust restraint blocking shall only be used when 
adequate mechanical restrain length is not available. When 
approved by the Water Authority, recommended by the 
ENGINEER, or shown on the plans, a polyethylene liner, 
with a minimum thickness of 8 mils, shall be installed 
between the fitting and any concrete. 

130.6.2 All restrained joints shall be by mechanical 
means unless directed or approved otherwise by the 
ENGINEER. Prior to the installation, the CONTRACTOR 
shall submit manufacturer's literature with sufficient data 
to the ENGINEER for review and approval in writing. 

130.7 STEEL FITTINGS 

130.7.1 Steel fittings shall only be used when authorized 
by the ENGINEER and when needed to connect to an 
existing steel water line. Measurement and payment for 
steel fittings, when authorized, shall be made at the contract 
unit price per pound based on weights of an all mechanical 
joint ends fitting of the type fitting and size used, as 
specified in A WW A C II 0. This payment shall include all 
fabrication and welding required on the fitting. 

130.8 PRESSURE RATING 



SECTION 130 

GRAY IRON, DUCTILE IRON, AND STEEL FITTINGS 

130.8.1 All fittings shall have a minimum pressure rating 
of250 psi. 

130.9 MEASUREMENT AND PAYMENT 

130.9.1 All cast iron and ductile iron fittings shall be 
measured and paid for at the contract unit price per pound 
based on weights of an all mechanical joint ends fitting for 
the type and size of fitting used as specified in A WW A 
C II 0, regardless of the type of ends on the fitting installed. 
The contract unit price per pound of fittings shall include 
all gaskets, glands, bolts, and nuts required. No separate 
payment will be made for these items. 

130.9.2 . When the CONTRACTOR installs a Water 
Authority furnished fitting and replaces that fitting in the 
Water Authority's inventory, the CONTRACTOR shall be 
paid the full contract unit price of that fitting as outlined 
above. lf the CONTRACTOR does not replace the fitting 
in the Water Authority's inventory, the payment to the 
CONTRACTOR will be at the . contract unit price of the 
fitting less the cost ofthe fitting itself. 

130.9.3 Fitting Insertion: The insertion of a fitting into 
an existing pipe line shall be measured and paid for at the 
contract unit price per pound based on weights of an all 
mechanical joint end fitting and if required an all 
mechanical joint connecting piece (coupling) of the type 
fitting and size used, as specified in A WW A C II 0, 
regardless of the type of ends on the ~tting and coupling 
installed. This payment shall include all compensation for 
the excavation, cutting and removal of the existing pipe, 
installation of the fitting and coupling, if required, there­
cutting of the existing pipe or new pipe installed between 
the fitting and coupling, and backfill and compaction 
complete in place. ln addition to the payment for the fitting 
insertion, the CONTRACTOR shall be paid for each non­
pressurized connection and if pavement, curb and gutter, 
sidewalk, drive pad, etc., are removed, these items will be 
paid for as part of the appropriate item. 

130.9.4 Restrained joint fittings shall be measured and 
paid for in the same manner as Subsection 130.9.1. 
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SECTION 135 

CORRUGATED METAL PIPE AND ARCHES 

135.1 GENERAL 

135.1.1 Corrugated metal pipe, pipe 
arches, and connectors shall be manufac­
tured and inspected in conformance with 
the requirements of 1\ASHTO M 36 and as 
hereinafter specified. The size, type, 
and gauge of the pipe to be furnished 
shall be as shown on the plans or as 
specified in the supplementary Specifica­
tions. 

135.1.2 Nominal diameter of dimensions 
as referred to in M 36 shall be defined 
as meaning the minimum inside dimension 
of the pipe. 

135.1.3 Corrugated metal pipe and arches 
shall only be used for transverse roadway 
culvert drainage applications. 

135.2 REFERENCES 

135.2,1 ASTM 
A 36 A 123 

135.2.2 AASHTO 
M 36 M 196 
M 190 M 219 

135.3 MATERIALS 

135.3.1 Materials for corrugated metal 
pipe, pipe arches, and connectors includ­
ing base metal, rivets, and spelter coat­
ing shall be as specified in AASHTO M 36. 

135.3,2 Headwalls or flared end sections 
may be used if called for on the plans or 
in the Supplementary Specifications. 

135,4 FABRICATION 

At the option of the CONTRACTOR, corru­
gated metal pipe may be fabricated by 
riveting, replacing rivets with resis­
tance spot welds, or using a helically 
corrugated metal pipe with a continuous 
helical lock seam paralleling the corru­
gation or by a method of welding approved 
by the ENGINEER. 

135,4,1 FABRICATION BY RIVETING: Pipe 
fabricated by riveting shall conform to 
AASHTO M 36. 

135.4.2 FABRICATION BY WELDING: Pipe 
fabricated by replacing the rivets with 
resistance spot welds shall conform to 
AASHTO 11 36. 

135,5 FABRICATION BY CONTINUOUS LOCK SEAM 

Pipes fabricated with a continuous 
helical lock seam parallel to the corru­
gations shall conform to the requirements 
of AASHTO M 36, M 196, and M 219. 

135,6 BITUMINOUS COATING 

When required by the supplementary 
Specifications, pipes and connecting 
bands shall be protected, both inside and 
outside, with a bituminous coating or an 
asbestos fiber with a bituminous coat­
ing. The bituminous coating shall con­
form to the requirements of AASHTO M 190, 
Type A, Type B, or Type c. 

135.7 REPAIR OF DAMAGED SPELTER COATING 

Spelter coating which has been burned by 
welding or otherwise damaged in fabr ica­
tion shall be repaired and recoated in 
accordance with AASHTO M 36. 

135.8 MEASUREMENT AND PAYMENT 

135,8.1 When only required as a separate 
material item, the following will apply: 

135,8.1.1 The measurement and payment of 
corrugated metal pipe or corrugated metal 
arches will be by the linear foot mea­
sured along the centerline of the pipe or 
arch to the nearest foot. 

135.8 .1.2 Pipe culvert with beveled or 
skewed ends will be measured along the 
invert to the nearest foot. 

135.8 .1.3 End sections will be measured 
by the number of units each. 

135.8.2 If this material is to be used 
in conjunction with a complete 
installation, then the measurement and 
payment will be defined in section 910. 
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SECTION 136 

STRUCTURAL STEEL PLATE FOR PIPE, 
ARCHES, AND PIPE ARCHES 

136 .1 GENERAL 

136.1.1 structural steel plate for pipe, 
arches, and pipe arches shall be of the 
sizes, gauges, and dimensions designated 
on the plans or in the supplementary 
Specifications and as specified herein. 

136.1.2 These types of pipe shall only 
be used for transverse roadway culverts 
drainage applications. 

136.2 REFERENCES: 

136.2.1 AASHTO 
M 36 
M 167 

136.3 MATERIALS 

M 190 

136.3.1 
conform 
11 167 . 

Plates and nuts and bolts shall 
to the specifications of AASHTO 

136.3.2 Galvanized surfaces which are 
damaged shall be repaired in accordance 
with the provisions in AASHTO M 36, Re­
pair of Damaged Spelter Coating. 

136.4 DISTORTION 

136.4.1 In advance of placing backfill 
material around circular structural plate 
pipes, the pipe shall be distorted. 

136.4.2 Distortion may be performed 
either at the fabricating shop or in the 
field. 

136.4.3 If the plates are distorted in 
the fabricating shop, the plates shall be 
distorted to provide an increase in the 
vertical diameter of the pipe after as­
sembly of approximately 5 percent for the 
full length. 

136.4.4 Plates shall be marked in order 
to assure that they will be placed in 
proper position. 

136.4.5 If the pipes are distorted in 
the field, the method of distortion shall 
conform to the details shown on the plans. 

136.5 MEASUREMENT AND PAYMENT 

136.5.1 Hhen only required as a separate 
material item, the following will apply: 

136.5 .1.1 The measurement of structural 
plate for pipe, arches, and pipe arches 
will be by the linear foot measured along 

the centerline of the pipe or arch to the 
nearest foot. 

136.5.1.2 Structural plate for pipe with 
beveled or skewed ends measurement will 
be along the invert to the nearest foot. 

136.5.1.3 Payment shall be made at the 
unit price per linear foot as defined in 
the Bid Proposal. 

136.5.2 If this material is to be used 
in conjunction with a complete installa­
tion, then the measurement and payment 
will be defined in section 910. 
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SECTION 137 

CORRUGATED ALUMINUM PIPE AND ARCHES 

137.1 GENERAL 

137.1.1 Corrugated aluminum pipe, pipe 
arches, and connectors to be used or fur­
nished shall be manufactured and in­
spected in conformance with the require­
ments of AASHTO M 196 1 AASHTO M 197 1 and 
as hereinafter specified. The size, 
type, and gauge of the pipe to be fur­
nished shall be shown on the plans or as 
specified in the supplementary Specifica­
tions. 

137.1.2 Corrugated aluminum pipe may be 
fabricated by riveting or using a heli­
cally corrugated aluminum pipe with a 
continuous helical lock seam paralleling 
the corrugations. 

137.1.3 Corrugated aluminum pipe arches 
shall consist of corrugated aluminum pipe 
which has been re-formed for a multi­
centered pipe having an arch-shaped top 
with a slightly curved integral bottom. 

137.1.4 The specifications contained 
herein for pipe shall also apply to pipe 
arches. 

137.1.5 Nominal diameter of dimensions 
as referred to in AASHTO M 196 and M 197 
shall be defined as meaning the minimum 
inside dimension of the pipe. 

137.1.6 Corrugated metal pipe and arches 
shall only be used for transverse roadway 
culvert drainage applications. 

137.2 REFERENCES: 

137.2.1 AASHTO 
M 190 
t1 196 
M 197 

137.3 ~!ATERIALS 

Corrugated aluminum products covered by 
this section may be fabricated of the 
kind of base metal listed in AASHTO M 196. 

137.3.1 CONNECTING BANDS: The con-
necting bands shall conform to the re-
quirements of AASHTO M 196, except that 
the min1mum width of band for helical 
pipe shall be 12 inches. 

137.3.2 END FINISH: If headwalls or 
flared end sections are not being pro­
vided and if called for on the plans or 
in the SUpplementary Specifications, the 
inlet and outlet of all culverts fabri­
cated of 16 or 14 gauge sheets shall be 
reinforced in a manner approved by the 
ENGINEER. 

137.4 FABRICATION BY RIVETING 

Pipe fabricated by riveting shall confor:r.1 
to AASHTO M 196. 

137.5 FABRICATION BY CONTINUOUS LOCK SEAM 

137.5.1 Pipes fabricated with a con­
tinuous helical lock seam parallel to the 
corrugations shall conform to the re­
quirements of AASHTO M 197 for Type I 
without perforations and as specified 
herein. 

137.5.2 Type I helical lock 
may be fabricated in diameter 
inches, inclusive. 

137.6 BITUMINOUS COATING 

seam pipe 
6 to 96 

137.6.1 When required by the supplemen­
tary Specifications, pipes and connecting 
bands shall be protected both inside and 
outside with a bituminous coating. The 
bituminous coating shall conform to the 
requirements of AASHTO M 190 and as here­
inafter specified. 

137.6.2 The bituminous material shall 
conform to paragraph 4 of AASHTO M 190 
except that it shall be at least 99 per­
cent soluble in cold carbon disulfide. 

137.6.3 When corrugated aluminum pipes 
are to be bituminous coated, the fabrica­
tion requirements specified in AASHTO ~1 
196 shall be altered so that the rivet 
heads inside the pipe will be in the 
valley of the corrugations. 

137.7 MEASUREMENT AND PAYMENT 

137.7.1 When only required as a separate 
material item, the following will apply: 

137.7 .1.1 The measurement of corrugated 
aluminum pipe and arches will be by the 
linear foot measured along the centerline 
of the pipe or arch to the nearest foot. 

137.7.1.2 Pipe culvert with beveled or 
skewed ends will be measured along the 
invert to the nearest foot. End sections 
will be measured by the number of units 
each. Payment shall be made at the unit 
prices bid as defined above. 

137.7.2 If this material is to be used 
in conjuncion with a complete 
installation, then the measurement and 
payment will be defined in section 910. 
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SECTION 138 

STRUCTURAL ALUMINUM PLATE FOR PIPE, ARCHES, PIPE ARCHES 
AND BOX CULVERTS 

138.1 GENERAL 

138.1.1 structural aluminum plate 
pipe, arches, pipe arches, and 
culverts shall be of the size, gauges 
dimensions on the construction plans. 

for 
box 
and 

138.1.2 Corrugated metal pipe and arches 
shall only be used for transverse roadway 
culvert drainage applications. 

138.2 REFERENCES 

138.2.1 ASTM 

A 153 B 209 
A 193 B 308 
A 307 

138.2.2 AASHTO M 219 

138.3 r1ATERIALS 

138.3.1 Plates shall be fabricated from 
aluminum alloy 5052-Hl41, with chemical 
properties per ASTM B 209. Mechanical 
properties shall conform to AASHTO M 219. 

138,3.2 Ribs shall be 
aluminum alloy 6061-T6, 
per ASTM B 209 and B 308, 

fabricated from 
with properties 

138.3,3 Nuts and bolts and other special 
securing devices shall be galvanized 
steel and shall meet the standards of 
ASTM A 307 with the zinc coating in com­
pliance with ASTM A 153. 

138.3.4 Stainless steel nuts, bolts, and 
other securing items shall comply with 
ASTt1 A 193, 

138.3,5 The shape of the nuts, bolts, 
and other special securing items shall be 
the same geometric configuration as re­
commended by the manufacturer of the 
plates. 

138.3,6 All bolts or other special se­
curing items, which require a bend, shall 
be bent to final position before gal­
vanizing operation. 

138,4 INSTALLATION 

structural aluminum plate structures 
shall be installed in accordance with the 
manufacturer's recommendations and shop 
drawings, and construction plans. 

138,5 MEASUREMENT AND PAYMENT 

138,5.1 The measurement of structural 
plate structures will be by the linear 
foot measured along the centerline of the 
culvert or pipe to the nearest foot. 

138,5.2 structural plate structures with 
beveled or skewed ends will be measured 
along the invert to the nearest foot. 

138,5.3 Payment shall be made at the 
unit price per linear foot per type of 
structure, as specified in the Bid 
Proposal. 
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SECTION 139 

STRUCTURAL AND RIVET STEEL, aiVETS, 
BOLTS, PINS, AND ANCHOR BOLTS 

139 .1 GENERAL 

All steel, the class of which is not 
definitely designated herein, in the sup­
plementary Specifications, or on the 
plans, shall be structural steel and 
shall conform to the requirements of ASTM 
A 36. 

139.2 REFERENCES 

139.2.1 ASTM 
A 6 A 490 
A 36 A 502 
A 242 A 572 
A 307 A 668 
A 325 E 10 

139.3 REPORT OF TESTS 

Before fabrication, the CONTRACTOR shall 
furnish to the ENGINEER a report in du­
plicate certified by the mill of the 
tests for each melt of steel or iron from 
\vhich the material is to be fabricated. 
These tests shall include the chemical 
and physical tests required by the ASTM 
specifications for the materials. 

139.4 ADDITIONAL TESTS 

139.4.1 The ENGINEER reserves the right 
to require additional mill and laboratory 
tests to assure compliance with ASTM 
requirements. 

139.4.2 By "identifiable stock" is meant 
material for which authentic records of 
the chemical and physical properties are 
available. 

139.4.3 Test specimens shall be fur­
nished, cut, and machined in accordance 
with ASTM specifications for the material 
to be tested, as referred to herein. 
Test specimens shall be furnished and 
machined at the CONTRACTOR's expense. 

139.5 MILL TOLERANCES 

Rolling and cutting tolerances, permis­
sible variations in weight and dimen­
sions, defects and imperfections shall 
not exceed the limits for structural 
steel contained in ASTM A 6. 

139.6 STOCK MATERIAL 

When the CONTRACTOR proposes to use 
material already in stock, he shall 
notify the ENGINEER of such intention at 
least ten days in advance of beginning 

fabrication 
testing. 

to permit 

139.7 STRUCTURAL STEEL: 

sampling and 

139,7.1 STOCK MATERIALS: The CONTRACTOR 
shall select the material he wishes to 
use from stock and place it in a location 
apart from other stock material and ac­
cessible for inspecting and sampling. 
The CONTRACTOR shall select the mat.er ial 
from as few heat numbers as possible and 
shall furnish certified mill test reports 
on each of the heat numbers. Two samples 
shall be taken by a representative of the 
ENGINEER from each heat number, one for 
the tension test and one for the cold 
bend test. If the heat numbers cannot be 
identified, the representative of the 
ENGINEER may, at his discretion, select 
random test specimens from the unidenti­
fiable heats. The number of such test 
specimens shall be entirely within the 
discretion of the representative of the 
ENGINEER. 

139.7.2 HIGH-STRENGTH LOW-ALLOY STRUC­
TURAL STEEL: The material shall conform 
to the requirements of AST~1 11 242, A 572 
(Grades 42, 50, 60, or 65). 

139.7.3 COPPER BEARING STRUCTURAL 
STEEL: Copper bearing structural steel 
shall conform to the requirements of ASTM 
A 36 or as specified. 

139.8 RIVETS 

139.8.1 STOCK MATERIAL: 

139.8.1.1 Rivets taken from identifiable 
stock shall be accepted by the ENGINEER 
in accordance with Subsection 139.4.2. 

139,8.1.2 Rivets from unidentifiable 
stock {for which authentic records of the 
chemical and physical properties are not 
available) shall not be used except where 
shown on the shop drawing. see sub­
section 139.6. 

139.8.2 
STEEL: 

HIGH-STRENGTH STRUCTURAL 

The material shall conform to the 
quirements of ASTM A 502. 

RIVET 

re-

139.8. 3 STRUCTURAL RIVET STEEL: The 
material shall conform to the require­
ments of ASTM A 502, except that the test 
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specimen shall be bent upon itself when 
performing the bend test. 

139.9 BOLTS 

139.9.1 UNfiNISHED BOLTS 

139.9 .1.1 The bolts shall have square 
heads and square nuts unless otherwise 
specified. The bolts shall be long 
enough to extend entirely through the nut 
but not more than 1/4 inch beyond. 
washers shall not be furnished unless 
specified. 

139.9.1.2 Steel bolts shall conform to 
the requirements of ASTM A 307, except 
that steel manufactured by the acid­
Bessemer process shall not be used. 

139.9.2 HIGH-STRENGTH BOLTS: High 
Strength bolts shall conform to the pro­
visions of the specifications for the 
Design, fabrication, and Erection of 
Structural steel for Buildings of the 
American Institute of steel Construction 
(ASTM A 325 or A 490). 

139.10 ANCHOR BOLTS 

Anchor bolts shall be manufactured from 
steel conforming to ASTM A 36 or A 307. 

139.11 MILD-STEEL FORGINGS FOR STRUC­
TURAL PURPOSES 

Steel forgings shall be made from steel 
of forging quality and shall conform to 
the requirements of ASTM A 668. They 
shall be Class C forgings with a maximum 
carbon content of 0.35 percent and shall 
be given a thorough annealing. The metal 
shall have a minimum Brinell hardness 
number of 130 and a maximum of 190 when 
tested in accordance with ASTM Test E-10. 

139.12 MEASUREMENT AND PAYMENT 

structural and rivet steel, rivets, 
bolts, pins, and anchor bolts will be 
considered subsidiary items to major 
items of construction as listed in the 
specifications or required on the plans. 
No separate measurement or payment will 
be made. 
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SECTION 143 

GALVANIZING 

14 3 .1 GENERAL 

These specifications cover the hot-dip 
galvanizing of various metals where re­
quired by the detailed plans or specifi­
cations. 

143.2 REFERENCES 

143.2.1 ASTl·l 
A 116 A 153 
A 120 A 392 
A 121 A 444 
A 123 A 525 

143.3 SPECIFICATIONS 

Materials shall be hot-dip galvanized and 
the weight and uniformity of coating 
determined in accordance with the stan­
dard specifications given in the Table 
143.3 

143.4 WORKMANSHIP 

The galvanizing shall be applied in such 
a manner that the spelter will not peel 
off. The finished product shall be free 
from blisters and excess spelter; and the 
coating shall be even, smooth, and uni­
form throughout. Machine work, dye work, 
cutting, punching, bending, welding, 
drilling, thread cutting, and other fab­
ricating shall be done as far as is 
practicable before the galvanizing. No 
member shall be galvanized which is out 
of alignment. All members, nuts, bolts, 
washers, etc. shall be galvanized before 
a structural unit is assembled. All un­
coated spots or damaged coatings due to 
poor workmanship, rough handling, or any 
other reason shall be cause for rejection. 

143,5 TEST COUPONS 

Test coupons for determining the quality 
of the galvanizing shall be wired to the 
materials to be galvanized before immer­
sion in such a manner as to represent the 
amount of coating deposited on the mate­
rials. 

143.6 REPAIR OF GALVANIZED SURFACES 

Unless othe:::wise specified, where galva­
nized surfaces are field or shop cut, 
broken, burned, or abraded, thus breaking 
the galvanizing, the locations thus 
damaged shall be coated with "Galvalloy" 
or "Galvicon" or an approved equal. 

143.7 MEASUREMENT AND PAYMENT 

Galvanizing will be considered a sub­
sidiary item to the product so treated. 
No separate measurement or payment will 
be made. 
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'l'ABLE 143.3 

GALVANIZING SPECIFICATIONS 

Material or Test 

Corrugated Metal Pipe 

Flat Steel or Iron Sheets 

Iron or Steel Wire 

Chain-Link Fabric {Galv. after Fabrication) 

Barbed Wire 

Steel Pipe Rails 

Structural Shapes, Tie Rods, Ornamental 
Iron Railings, Handrains, Manhole and 
Catch Basin Steps, and Curb Armor 

Bolts, Nuts, Washers, Anchor Bolts, Packing 
Spools, Gray Iron and Malleable Iron 
Castings, and Steel Castings 

Guard Rails 

Std. Spec. 
ASTM 

A 444 

A 525 

A 116 

A 392 

A 121 

A 120 

A 123 

A 153 

A 525 

Class 

2 

l 
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SECTION 145 

LUMBER 

145.1 GENERAL 

This section specifies the types and 
grading of lumber that will be acceptable 
for certain uses. 

145.2 REFERENCES 

145.2.1 United States Product Standard 
PS 1-66 for Softwood Plywood 

145.2.2 Standard Specifications for 
Grades of California Redwood of the Red­
wood Inspection Service 

145.2.3 Western Wood Products Association 

145.3 LUMBER, PLYWOOD, AND REDWOOD 

145.3.1 LUMBER AND PLYWOOD: 

145.3.1.1 Unless otherwise specified or 
shown on the drawings, all lumber shall 
be Douglas fir or pine and shall be 
selected as to grade and shall conform in 
all particulars to the Standard Grading 
and Dressing Rules of the Western Wood 
Products Association or other grading 
agency approved by the ENGINEER. 

145.3.1.2 Plywood shall conform to the 
performance standards for its type in 
United States Product Standard PS 1-66 
for Softwood Plywood, Construction and 
Industrial. 

145.3.1.3 Lumber or plywood for the uses 
listed in Table 145.3.1.3 shall not be 
lower than the grades shown. 

145.3.2 REDWOOD: 

145.3.2.1 Redwood lumber shall be 
selected as to grade and shall conform in 
all particulars to the Standard Specifi­
cations for Grades of California Redwood 
of the Redwood Inspection Service. 

145.3.2.2 Redwood lumber 
listed in Table 145.3.2.2 
lower than the grades shown. 

145.4 GRADE MARKING 

for the uses 
shall not be 

145.4.1 Each piece of lumber shall bear 
an official grade mark which, unless 
authorized otherwise, shall be the grade 
mark adopted by one of the following: 

145.4.1.1 For Douglas fir and pine, 
marking shall be the Western Wood Prod­
ucts Association or other grading agency 
approved by the ENGINEER. 

145.4.1.2 For redwood, marking shall be 
the Redwood Inspection Service. 

145.4.1.3 For plywood, each sheet of 
plywood shall bear the official stamp of 
a quality control agency stating the 
grade of the sheet. 

145.5 MEASUREMENT AND PAYMENT 

145.5.1 Lumber, plywood, or redwood 
where required may be considered a sub­
sidiary item. In which case no measure­
ment or payment will be made. 

145.5.2 If any one of these materials 
are considered as a pay i tern, then the 
unit of measurement and payment will be 
specified in the Bid Proposal. 
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TABLE 145.3.1.3 
LUMBER AND PLYWOOD--USES AND GRADES 

USES 

A. Permanent construction, such as bridges 
and culverts. 

B. Minoi permanent construction, such as 
fences, guard rails and posts, pavement 
headers, bulkheads, retaining 
structures, etc. 

c. Falsework and studs, and wales for 
formwork. 

D. Form sheeting for non-showing surfaces 
of ornamental concrete. 

E. Form sheeting for showing surface of 
ornamental concrete. 

F. Form sheeting for curved soffits of 
bridge and tunnel arches, plastered, 
or unplastered. 

G. Soffits of beams and girders and 
slabs between beams and girders; for 
beam and girder sides, except 
ornamental concrete; and for head­
walls or end-walls of culverts or 
covered conduits. 

H. Form sheeting for showing surfaces 
of channel walls or interior 
surfaces except floors, of covered 
conduit, and all other showing 
surfaces not specified above. 

I. All other lumber. 

GRADES 

Select structural for beams and 
stringers; construction grade for 
balance of structure. 

Construction grade. 

Construction grade framing, beams, 
or timbers. 

Standard grade boards; shiplap; or any 
grade of plywood. 

Vertical grain "C" industrial clear; 
concrete form grade of plywood; or 
overlay plywood. 

Select merchantable boards concrete 
grade of plywood; or overlay plywood. 

Concrete form grade of plywood or 
overlay plywood. 

Tongue and groove flooring equal to 
Grade nc• and better flat grain; 
concrete form grade of plywood; or 
overlay plywood. 

Construction grade. 

TABLE 145.3.2.2 
REDWOOD USES AND GRADES 

USES 

A. Bridges, culverts, and guardrail 
posts. 

B. All other redwood lumber. 
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SECTION 146 

HOOD PRESERVATIVES 

146.1 GENERAL 

146.1.1 This work shall consist of 
treating lumber, timber, and piling. 
Lumber, timber, and piling to be treated 
shall conform to the requirements of the 
various sections of these specifications 
specifying these materials. 

146.1.2 Where practical, lumber to be 
treated shall be cut to size and framed 
prior to treatment, unless indicated 
otherwise on the drawings. Proper allow­
ance for shrinkage in the sizes of lumber 
shall be made by the CONTRACTOR '.Vhere it 
is necessary to meet definite dimensions 
shown on the drawings. 

146.2 REFERENCES 

146.2.1 ASTH 
D 390 
D 391 
D 1032 
D 1272 
D 1325 
D 1624 

146.2.2 AASH'I'O 
M 133 

D 1625 
D 1760 
D 1858 
D 1859 
D 2604 
D 2605 

146.3 OIL-TYPE PRESERVATIVE TREATMENT: 

Preservatives under this specification 
shall be creosote, creosote-coal tar 
solutions, creosote petroleum solutions, 
or pentachlorophenol in petroleum oils, 
conforming to ASTM D 390, D 391, D 1858, 
D 1272, and/or AASHTO M 133, respec­
tively, with petroleum oils per ASTM D 
1859, D 2604, and D 2605 or any combina­
tion of above preservatives as approved 
by the ENGINEER. 

146.4 HATER-BORNE 
TREATMENT 

SALT PRESERVATIVES 

146.4.1 Preservatives under this section 
shall conform to the requirements of ASTM 
D 1032, D 1325, D 1624, and D 1625. 

146.4.2 Unless indicated otherwise on 
the plans, the amount of preservative to 
be retained shall conform to the require­
ments of ASTM D 1760. 

146,5 TREATMENT 

146.5.1 The treating operations shall 
conform to the applicable requirements of 
ASTM D 1760 and/or AASHTO M 133. 

146.5.2 Unless indicated otherwise on 

the plans or in the supplementary Speci­
fications, the amount of preservative to 
be retained and the treating process to 
be used for: the various types of service 
shall conform to the requirements estab­
lished in the standards referenced in 
this section. 

146.6 PENETRATION 

the appli­
D 1760, un­
the plans or 

Penetration shall conform to 
cable specification or ASTM 
less otherwise indicated on 
Supplementary Specifications. 

146.7 INCISING 

Timber: of those species required to be 
incised by ASTI1 Specifications shall be 
incised before treatment only when it is 
3 inches or more in nominal thickness and 
4 inches or more in nominal width, as a 
means of securing penetration of the pre­
servative. If such thickness is less 
than 4 inches, the material may be in­
cised on the wide faces only, otherwise 
all four faces shall be incised. 

146.8 PENTRATION 

Penetration shall conform to the 
cable ASTM Specification listed 
section 146.6. 

appli­
in sub-

146,9 FIELD TREATMENT OF CUT SURFACES 

146.9.1 Hhen sawing or drilling is 
necessary after plant treatment of creo­
soted materials, the cut surfaces shall 
be thoroughly brushed with 2 coats of hot 
coal tar creosote of the same kind used 
at the plant. If such hot application is 
not practicable, then a cold application 
shall be made. 

146.9.2 In treating surfaces exposed 
when pile heads are cut off, the brush 
treatment shall be given with great care 
and thoroughness. A coat of pitch, 
asphalt, or similar material should then 
be applied over the creosote, followed by 
some protective sheet material such as 
metal, roofing felt, or saturated fabric 
fitted over the pile head and brought 
down the sides far enough to protect 
against damage to the top treatment. 

146.9.3 Lumber sawed or cut after: salt 
treatment shall have the cut surfaces 
well-brushed with the same preservative 
that was used at the plant. 

146-1 



146.10 INSPECTION 

146.10.1 All material treated under this 
specification will be subject to inspec­
tion for compliance with the prescribed 
requirements. 

14 6. 10. 2 Ace eptance of rna ter ia l at any 
step from vendor through treatment, 
storage, and incorporation into the work, 
will not bar subsequent rejection for 
damage of any nature. All material so 
rejected shall be replaced at the expense 
of the CONTRACTOR. 

146.10.3 All facilities and supplies 
that may be required for testing and for 
ascertaining compliance with the provi­
sions of this specification relative to 
the treatment of the material shall be 
furnished by the treatment plant for use 
by the ENGINEER. Duly authorized repre­
sentatives of the ENGINEER shall be given 
free access to all parts of the plant in 
which any work is being done and to all 
records pertaining to the performance of 
such work. 

146.11 HANDLING AND PROTECTION OF TREATED 
MATERIAL 

Material that is stored on the site of 
work prior to its use shall be neatly 
piled on s~ids to raise it from the 
ground and shall be protected from the 
sun and weather. When so required, the 
material shall be accessible for in­
spection. 

146.12 MEASUREMENT AND PAYMENT 

Wood preservatives where called for shall 
be considered a subsidiary item. No 
measurement and payment will be made. 
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SECTION 150 

TIMBER PILES 

150.1 GENERAL 

This work shall consist 
timber piles of type and 
the plans or specified. 

of furnishing 
size shown on 

150.2 REFERENCES 

150.2.1 ASTI1 
D 25 

150.2.2 AASHTO 
1-l 133 

150.2.3 This publication 
SECTION 502 

150.3 MATERIALS 

150.3,1 Timber piling shall be dense 
southern yellow pine, Coast Region 
Douglas fir, or western larch cut from 
sound trees. Piling shall meet the re­
quirements of ASTI1 D 25 and shall comply 
with the minimum circumference values 
given in the Table 150.3.1. 

150.3.2 Unless otherwise provided, piles 
shall be furnished in lengths shown on 
the plans. Variations of one foot from 
the designated length will be permitted, 
except that the average length of all 
piles of a specified length shall be 
equal to or greater than the required 
length. The supplier shall legibly mark 
the size and length on the butt end of 
each pile. T ii?s and butts shall be cut 
at right angles to the axis of the pile. 
Tips shall be pointed to a 4 inch square 
(?Oint when approved by the ENGINEER. 

150.3.3 Piles shall be cut from the main 
body of the tree and shall be cut above 
the ground swell with a gradual taper 
from the point of butt measurement to the 
tip. 

150.3.4 All piling shall be subject to 
inspection by the ENGINEER before and 
after treatment. In the rejection of 
materials not found suitable, the judg­
ment of the ENGINEER shall be accepted. 
The butt and tip of each pile accepted 
will be branded with a marking hammer 
showing the identity of the ENGINEER who 
performed the work. 

timber piling not 
spected prior to treatment will not 
accepted unless approved in writing 
the ENGINEER. 

150.3.5 Treated in­
be 
by 

150.3.6 The method of handling and stor­
ing piles shall be such as to I?revent 
inJury during handling or damage during 
storage. Piles shall be handled with 
slings or other api?roved methods. Cant 
hooks, pike poles, or similar tools shall 
not be used where such tools will pene­
trate the wood. 

150.3. 7 Timber piling shall be treated 
with creosote oil conforming with the 
requirements of AASHTO M 133. The amount 
of preservative retained shall be 12 
pounds per cubic foot of wood. The 
empty-cell process shall be used. 

150.4 MEASUREMENT AND PAYMENT 

Measurement and payment 
specified in section 502. 

shall be as 
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en 
C) 

' N 

Pile Length 
(Feet) 

40 and under 
41 to 50 inclusive 
51 to 60 inclusive 
61 to 70 inclusive 

Over 70 

TABLE 150.3.1 

MINIMUM CIRCUMFERENCE VALUES 

Minimum Circumference 
3 Feet from Butt 

(Inches) 

38 
41 
44 
50 

Shown on Plans 



SECTION 151 

STEEL PILES 

151.1 GENERAL 

Steel piles furnished under this specifi­
cation shall consist of structural steel 
shapes and other steel shapes that ful­
fill the requirements prescribed below 
for such material and shall conform to 
the details and dimensions indicated by 
the drawings and specifications relating 
directly thereto. The kind and type of 
steel piling to be used in the Work shall 
be as indicated on the plans or Supple­
mentary Specifications. 

151.2 REFERE!~CES 

151.2 .l ASTM 
A 36 
A 252 
A 328 

151.2.2 AASHTO 
~ 150 
M 183 

151.2.3 American 
Specifications for 
Railroad Bridges 

Welding Standard 
Welding Highway and 

151.2.4 This publication 
SECTION 157 
SECTION 502 

151.3 MATERIALS 

151.3.1 The CONTRACTOR shall furnish the 
ENGINEER with manufacturer's certificate 
indicating that structural steel piles 
and pile columns and steel pipe piles and 
tJipe pile columns conform with all the 
requirements herein provided. 

151.3.2 Unless otherwise provided, after 
installation, the exposed areas of steel 
piles or steel pile columns, together 
with all steel bracing, shall be given 3 
coats of paint in conformity with Section 
157. The areas to be painted shall ex­
tend from the bottom of the concrete cap 
to 2 feet below ground surface or to the 
surface of the water, when the water 
surface is normal or below normal. 

151.3.3 When approved by the ENGINEER, 
the CONTRACTOR, for his convenience, may 
furnish steel piles over 30 feet in 
length or in lengths less than the full 
length of piles shown on the plans. Such 
piles shall be spliced not more than two 
splices per pile to obtain not less than 
required length, with minimum piece 
length of 5 feet prior to driving. All 
splicing shall conform to details shown 
on the plans and will be considered 

incidental to the completion of the Work 
and no payment will be made therefor. 

151.3.4 All welding shall conform with 
American Welding Society Standard Speci­
fications for Welding Highway and Rail­
road Bridges. 

151.3.5 Structural Steel Piles-­
Structural steel for bearing piles shall 
conform to the requirements of AASHTO M 
183 or ASTM A 36. Camber and sweep in 
excess of the mill tolerance will not be 
accepted. Unless otherwise noted, HPS 
10 x 57 piling may be substituted where 
HP 10 x 57 piling is called for on the 
plans. 

151.3.6 Closed End Steel Pipe Piles-­
Steel pipe piles shall conform with ASTM 
A 252, Grade 2. Concrete for filling 
steel pipe piles shall have a minimum 28 
day compressive strength of 3000 psi. 

151.3.7 Steel Pipe Pile Columns--Steel 
pipe pile columns shall conform with ASTM 
A 252, Grade 2. Concrete for filling 
steel pipe columns shall have a minimum 
28 day compressive strength of 3000 psi. 

151.3.8 Structural Steel Pile Columns-­
Structural steel for pile columns shall 
conform with AASHTO M 183 or ASTM A 36. 
Camber and sweep in excess of the mill 
tolerance will not be accepted. Unless 
noted otherwise, HPS 10 x 57 piling may 
be substituted where HP 10 x 57 piling is 
called for on the plans. 

151.3. 9 Steel sheet piles shall conform 
to ASTM A 328. 

151.3.10 Steel sheet piling 
sist of standard interlocking 
sections or as shown on the 
specified herein. 

151.4 MEASUREMENT AND PAYMENT 

shall con­
sheet pile 
plans and 

Structural or round bearing piles shall 
be measured by the linear foot, complete 
in place, to the specified cut off point 
including all splices. Sheet pile shall 
be paid for as specified in Bid Pro­
posal. Payment for driving piling shall 
be as specified in Section 502. 
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SECTION 152 

CONCRETE PILES 

152 .1 GENERAL 

Four types of concrete piles are covered 
by these specifications; namely, precast 
piles, cast-in-place piles, prestressed 
piles, and centrifugal cast piles. The 
type to be used or furnished shall be as 
indicated on the drawings or specified in 
the Supplementary Specifications. The 
manufacture of prestressed piles shall be 
performed in accordance with Section 
502. Driving of pile shall conform to 
Section 502. 

152.2 REFERENCES 

152.2.1 ASTM 
A 252 
c 31 

152.2.2 This publication 
SECTION 101 
SECTION 102 
SECTION 502 
SECTION 512 

152.3 PRECAST PILES 

152.3.1 Precast concrete piles shall be 
constructed of concrete of such quality 
that the finished piles can be handled 
and driven to required bearing without 
~rac~ing or other damage which would 
1mpa1r their strength or durability. 
Concrete shall have a strength at 28 days 
of not less than 4,000 pounds per square 
inch in compression and shall be mixed 
and proportfoned in accordance with the 
requirements of Section 101 with a mini­
mum cement content of 6.5 sacks per cubic 
yard. Reinforcing stee: placed therein 
shall conform to the requirements of Sec­
tion 102. 

152.3.2 Concrete for precast concrete 
piles shall be poured in smooth, mortar­
tight forms so supported as to prevent 
appreciable deformation or settlement 
during pouring or curing. The piles 
after being poured shall be cured by 
water curing, steam curing, application 
of curing compound, or such other method 
of curing as may be approved by the ENGI­
NEER. Curing shall be continued until 
specimens of the concrete from which the 
piles were poured, cured in the same man­
ner as the piles, attain a compressive 
strength of at least 4,000 pounds per 
square inch. Piles shall not be driven 
until completion of the curing. 

152.3.3 Upon completion, the piles shall 
present true, smooth, even surfaces, free 

from honeycombs or voids and shall be 
sufficiently straight that a line 
stretched from butt to tip along any face 
will not deviate therefrom nor be de­
flected more than 1 inch in 50 feet at 
any point. Repaired defects in any pile 
may be accepted by the ENGINEER if re­
paired to his satisfaction. 

152.3.4 If dowel extensions are re­
quired, the piles may be cast the full 
length of the reinforcing rods provided 
that the tops are cut off after driving 
to expose the ends of the rods as speci­
fied or indicated by the drawings. 

152.3.5 Precast piles must at all times 
be so handled as to avoid and prevent 
cracking, breaking, or chipping the edges 
thereof. Slings shall be provided at or 
near the quarter points for raising and 
transporting long piles. 

152.4 CAST-IN-PLACE CONCRETE PILES 

152.4.1 METAL CASED CAST-IN-PLACE CON­
CRETE PILES: 

152.4 .l.l Concrete shall have a minimum 
strength at 28 days of 3,000 pounds per 
square inch in compression and shall be 
Mixed and proportioned in accordance with 
the requirements of Section 101. Rein­
forcing steel placed therein shall con­
form to the requirements of Section 102. 

152.4.1.2 Piles shall be cast in steel 
shells that have been previously driven 
to the penetration and bearing value 
specified or indicated on the drawings. 

152.4.1.3 The sheet shall be 
cal, fluted, step-tapered, or 
tapered from butt to tip. 

cylindri­
uniformly 

152.4.1.4 The shells shall be of such 
material and construction as to properly 
and satisfactorily serve the intended 
purpose. Those that are driven without a 
mandrel shall be constructed of material 
conforming to the requirements prescribed 
in ASTM A 252, Grade 2, being of suffi­
cient thickness, strength, and rigidity 
to withstand distortion as a consequence 
of driving, soil pressure, or the driving 
of adjacent piles. 

152.4.1.5 After being driven but prior 
to placing of the reinforcing steel and 
concrete, the shells shall be examined 
for collapse or reduced diameter at any 
point, the CONTRACTOR being required to 
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provide and have available at all times a 
suitable light for the inspection of the 
shell throughout the entire length 
thereof. Shells that are improperly 
driven or are broken or show partial col­
lapse will not be accepted and shall be 
replaced by and at the expense of the 
CONTRACTOR. Driven shells shall be clean 
and free of water before reinforcing 
steel and concrete is placed therein. 
The replacement of the shell shall be 
made by withdrawing the entire shell and 
driving another in its place. Driving 
one shell within a shell already driven 
will not be permitted. If the withdrawal 
of the defective shell is impossible or 
impracticable as decided by the ENGINEER, 
the CONTRACTOR shall fill the defective 
shell with concrete and shall replace the 
defective pile with another pile driven 
alongside. Any enlargement of the foot­
ing required to accommodate such piling 
shall be at the expense of the CON­
TRACTOR. Partial collapse of pile shells 
shall be interpreted to mean any collapse 
which reduces any diameter of the shell 
at any point in its length to less than 
80 percent of the original diameter at 
such point, and such partial collapse 
shall be cause for rejection. 

152.4.2 CAST IN DRILLED HOLE PILES: 

152.4. 2 .1 All holes for concrete piles 
cast in drilled holes shall be drilled 
dry to the tip elevations shown on the 
plans or to the elevations determined by 
the ENGINEER. All holes shall be exam­
ined for straightness and any hole which 
on visual inspection from the top shows 
less than l/2 of the diameter of the hole 
at the bottom of the hole shall be re­
jected. Suitable casings shall be fur­
nished and placed when required to 
prevent caving of the hole before con­
crete is placed therein. 

152.4.2.2 All loose material existing at 
the bottom of the hole after drilling 
operations have been completed shall be 
removed before placing concrete in the 
hole. 

152.4.2.3 The use of water for drilling 
operations or for any other purpose where 
it may enter the hole will not be permit­
ted. Surface water shall not be permit­
ted to enter the hole and all water which 
may have infiltrated into the hole shall 
be removed before placing concrete 
therein. 

152.4.2.4 Casing, if used in drilling 
operations, shall be removed from the 
hole as concrete is placed therein. The 
bottom of the casing shall be maintained 
not more than 5 feet nor less than 1 foot 

152-2 

below the top of the concrete during 
withdrawal and placing operations, unless 
otherwise permitted by the ENGINEER. 
Separation of the concrete during with­
drawal operations shall be avoided by 
hammering or otherwise vibrating the 
casing. 

152.4.2.5 Care shall be exercised to 
insure that the concrete in the hole is 
dense and homogeneous. Vibration of the 
concrete during placing will not be re­
quired, however, rodding may be re­
quired. After the hole has been filled 
with concrete, the concrete at the top 10 
feet of the hole or for the length of the 
reinforcing, whichever is the greater, 
shall be vibrated. 

152.4.2.6 The reinforcing cage shall be 
placed and secured symmetrically about 
the axis of the pile and shall be 
securely blocked to clear the sides of 
the hole. 

152.5 PRESTRESSED CONCRETE PILES 

152.5.1 MATERIAL: 

152.5.1.1 Piles shall be nomogeneous, 
high strength concrete from head to tip, 
stressed with high tensile cold drawn 
strands. Piles of cross section dif­
fering from the section shown on the 
drawings for bearing piles may be ac­
cepted by the ENGINEER provided the sur­
face area, sectional area, bending 
resistance, and prestress are equivalent 
to that indicated. 

152.5.1.2 Bearing piles showing defects 
when forrr.s are stripped in the upper 10 
feet of the pile which reduce the cover 
over the steel to less ·than required will 
be rejected. Defects in the remainder of 
the pile may be repaired and the pile 
accepted if repaired in a manner satis­
factory to the ENGINEER. 

152. 5 .1. 3 Upon completion, the piles 
shall present true, smooth, even sur­
faces, free from honevcombs or voids and 
shall be sufficiently straight that a 
line stretched from butt to tip along any 
face will not deviate therefrom nor be 
deflected more than l inch in 50 feet at 
any point. Defects i:1 any pile may be 
repaired and the pile accepted by the 
ENGINEER if repaired to his satisfaccion. 

152.5.2 HANDLING 

152.5.2.1 Piles may be removed from the 
prestressing bed for transportation of 
storage after the concrete h-as reached a 
compressive strength of 3,500 pounds per 



square inch, but they shall not be driven 
until they have attained a minimum com­
pressive strength of 5,000 pounds per 
square inch as determined by tests on 
concrete cylinders cast and cured under 
the same conditions as the piles. The 
compressive strength test specimens shall 
be made in accordance with ASTM C 31 at 
no additional cost to the OWNER. 

152.5.2.2 
determined 
manner as 
excessive 
results. 

Lifting shall be only at pre­
points of pickup and in such a 
to avoid cracking, spalling, 
bending, or other injurious 

152.6 CENTRIFUGAL CAST CONCRETE PILES 

152.6.1 Materials shall conform to the 
requirements of Section 101 unless other­
wise specified in the Supplementary 
Specifications. Concrete casings shall 
be manufactured by the centrifugal pro­
cess. They shall be formed and compacted 
by centrifugal force in a machine of 
suitable type so designed that the casing 
molds mav be revolved without harmful 
vibration- at sufficient speeds to insure 
even distribution and dense packing of 
the concrete true design. 

152.6.2 Filling of the mold and spinning 
shall be a continuous operation, and the 
spinning shall take place before any of 
the concrete in the mold has taken an 
initial set. 

152.6.3 When filled, the mold shall be 
placed on the spinning machine in a 
horizontal position and rotated at a 
gradually increasing speed until maximum 
rotation is attained. Excess water and 
laitance foz:ced to the center of the mass 
shall be drained or expelled in a suit­
able manner. 

152.6.4 The concrete casing shall not be 
removed from the mold until the concrete 
has attained sufficient strength to pre­
vent deformation. The casing shall be 
cast full length in one piece and the 
finished casing shall have a wall 
thickness not less than the thickness 
shown on the plans. 

152.6.5 The casing shall be reinforced 
in accordance with the details shown on 
the plans. Prior to spinning the casing, 
each longitudinal bar shall be pre­
stressed to a value of 10,000 pounds per 
bar and such prestresses shall be main­
tained in each bar until after the con­
crete has set. 

152.6. 6 The 
cement in the 

proportion of Portland 
concrete mixture for the 

casings shall not be less than 6 sacks 
per cubic yard of concrete. The concrete 
aggregate shall be so graded and propor­
tioned and thoroughly mixed in a batch 
mixer with such proportions of cement and 
water as will produce a homogeneous con­
crete mixture of such quality that the 
resulting casing shall be of sufficient 
strength to resist the stresses resulting 
from handling and driving without crack­
ing or other damage which would impair 
its strength or durability. 

152.6.7 Following removal from the 
molds, the finished casings shall be 
cured for such period of time as may be 
necessary to produce a strength satisfac­
tory for handling and driving. Curing 
may be any of the following methods: 

152.6.7.1 Continuous spraying with water 
for at least 72 hours. 

152.6. 7. 2 Covering with heavy bur lap or 
other suitable material which is kept 
saturated with water for at least 72 
hours. 

152.6.7.3 Stearn Curing--The manufacturer 
shall provide adequate facilities for 
curing the piles including a suitable 
enclosure. Humidity in the enclosure 
shall be provided to keep the surfaces of 
the piles moist at all times and the 
temperature shall be maintained continu­
ously between 120 degrees F and 170 de­
grees F. Piles shall be cured for not 
less than 30 hours and for a longer time 
when so directed by the ENGINEER. 

152.7 MEASUREMENT AND PAYMENT 

Measurement shall be by the linear foot 
in place to the specified cut-off point. 
Payment shall be made at the unit price 
per linear foot. 
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SECTION 157 

PAINT 

157.1 GENERAL 

This work shall consist of furnishing 
naint and other materials, cleaning the 
surfaces ~0 be painted, and applying the 
paint in substantial compliance with the 
specifications and as shown on the plans 
or directed by the ENGINEER. 

157.2 REFERENCES 

157.2.1 AASHTO 
M 67 
M 68 
M 69 

M 70 
M 72 

157.2.2 Federal Specifications 
TT-E-496 

15 7. 3 MATERIALS 

157.3.1 The various types of paint and 
other materials shall be furnished in 
accordance with the following specifica­
tions: 

157.3.1.1 Unless otherwise provided, red 
lead shall conform to the provisions of 
AASHTO M 72, Type 1. 

157.3.1.2 Aluminum paint shall conform 
to the provisions of AASHTO M 69, Type I. 

157.3.1.3 Foliage green bridge paint 
shall conform to the provisions of AASHTO 
M 67, Type II. 

157.3.1.4 White paint shall conform to 
the provisions of AASHTO M 70, Type II. 

157.3.1.5 Black bridge paint shall con­
form to the provisions of AASHTO M 68. 

157.3.1.6 Black paint shall conform to 
the provisions of FSS TT-E-496, Type II. 

157.3 .1. 7 Graphite shall be natural or 
synthetic. Graphite shall be free from 
grit, dirt, or other deleterious sub­
stances. Natural graphite shall contain 
not less than 65 percent carbon. The 
other inoredients shall be silica, iron, 
and aluminum. Not less than 97 percent 
of the graphite material shall pass the 
No. 325 sieve. Flake graphite will not 
be accepted. 

157.3.2 The manufacturer shall submit to 
the ENGINEER the required number of 
certified copies of the paint analysis, 
prior to delivery of such paint. When 
required, the manufacturer shall submit 

samples of paint in the amounts required 
by the ENGINEER prior to delivery of such 
paint. 

157.4 CONSTRUCTION REQUIREMENTS 

157.4.1 All surfaces to be painted shall 
be clean and dry before paint is ap­
plied. Paint shall be applied only when 
the atmospheric temperature is above 50 
degrees F. When paint is applied in cold 
or damp weather, adequate heated en­
closures shall oe provided and maintained 
until the paint is dry. 

157.4.2 All paint shall be thoroughly 
mixed before and during application '"'ith 
approved mechanical mixers. Thinner 
shall not be added unless approved by the 
ENGINEER. The amount of thinner to be 
added shall not exceed 5 percent by 
volume. For minor structural stee: 
items, red lead paint for field apl:)lica­
tions by spraying may be thinned with not 
more than one part of mineral spirits to 
8 parts of paint, as packaged, by volume. 

157.4.3 Shop and field paint may be ap­
plied by brush, roller, or spray. Paint 
spraying equipment for field painting 
shall be approved by the ENGINEER prior 
to use. Each coat of paint shall be ap­
plied in a continuous film of uniform 
thickness, free from pinholes, and snall 
be thoroughly dry before the next coat of 
paint is applied. The shop coat shall 
have a minimum dry film thickness of 1. 5 
mils, and each field coat shall have a 
minimum dry film thickness of 1.0 mils. 
Defective areas shall be repainted and 
permitted to dry before the next coat of 
paint is applied. 

157.4.4 When requested by the CONTRACTOR 
and after shop insnection, steel work 
shall be glven a shop coat of paint. 
Prior to applying the paint, the surfaces 
shall be cleaned of loose rust, loose 
mill scale, dirt, grease, and other 
deleterious material by sand blasting or 
other approved methods, without damage to 
the surface of the steel. After the shoo 
coat has been applied and prior to ship:. 
ment, areas that have been damaged or 
that are defective shall be cleaned and 
repainted. 

157.4.5 Contact surfaces which are to oe 
riveted, welded, or bolted with high 
strength bolts, in the shop or: in the 
field, and surfaces that are to be embed­
ded in concrete shall not be painted. 
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surfaces that will be inaccessible after 
fabrication or field erection shall be 
painted prior to erection. 

157.4.6 After erection, rust, dirt, 
grease, and other deleterious material 
shall be removed from the steel members 
as directed by the ENGINEER. The heads 
of rivets and bolts, nuts, field welds, 
edges of contact surfaces, and all sur­
faces from which the shop coat was omit­
ted shall be thoroughly cleaned and 
painted with one coat of the same type of 
paint as the shop coat. Field painting 
shall consist of the type of paint and 
the number of coats as specified. Where 
successive paint coats are of the same 
color, the initial coat shall be tinted 
slightly to permit distinction between 
the coverage of each coat. The final 
coat shall not be tinted. 

157.4.7 wood surfaces shall be painted 
as specified. 

157.4.8 All structural steel shall 
receive a prime coat of red lead paint 
and two field coats of aluminum paint, 
conforming with the requirements of 
section 157.3. Red lead paint may be 
applied either in the shop or in the 
field. Red lead paint conforming with 
the requirements of AASHTO M72, Type III 
or Type IV, may be used for the prime 
coat, provided the steel is thoroughly 
cleaned by sandblasting immediately prior 
to application of the paint. Structural 
steel contact surfaces, including 
surfaces to be embedded in concrete, 
shall not be painted. surfaces of steel 
railing posts to be in contact with 
concrete and post shims shall receive the 
three required coats of paint before 
erection. No increase in the computed 
pay weight of steel will be allowed for 
paint. 

157.5 TRAFFIC PAINT 

Traffic paint shall 
requirements of the 
Highway Department. 

conform to the 
New Mexico State 

157.6 MEASUREMENT AND PAYMENT 

Paint and the application thereof shall 
be considered a subsidiary i tern and no 
separate measurement or payment will be 
made. 
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SECTION 160 

STEEL CASTINGS 

160.1 GENERAL: 

160.1.1 Steel castings shall be as shown 
on the plans and specified herein, in­
cluding rockers and rocker plates. The 
castings shall be true to pattern in form 
and dimension and free from pouring 
faults, sponginess, cracks, blowholes, or 
defects that would affect the service 
value of the casting. 

160.1.2 Blowholes shall not have a depth 
sufficient to affect injuriously the 
strength of the castings. ~in or defects 
which do not impair the strength of a 
casting may, with the approval of the 
ENGINEER, be welded by an approved pro­
cess. Defects shall be cleaned out to 
solid metal by chipping or other satis­
factory means and after welding, the 
castings shall be annealed, if so re­
quired by the ENGINEER. Castings which 
have been welded without the permission 
of the ENGINEER shall be rejected. 

160.2 REFERENCES: 

160.2.1 ASTM 
A 27 
A 148 

160.3 FINISH: 

E 10 
E 30 

160.3.1 The dimensions of the finished 
castings shall be not less than the 
specified dimensions. Castings shall be 
not more than 7 1/2 percent overweight. 

160.3.2 The bearing surfaces of rockers 
and rocker plates shall be machined ac­
curately to t:he dimensions shown on the 
plans. The final surface shall be pro­
duced by a finishing cut. They shall be 
straight, smooth, and free from flows. 

160.3.3 Chemical analysis shall be per­
formed in accordance with ASTM E 30. 

160.4 TEST SPECIMENS: 

160.4 .1 Test coupons from which tension 
test pieces are prepared shall be 
attached to the castings where practi­
cable. If, in the opinion of the manu­
facturer, the design of the casting is 
such that test coupons should not be at­
tached thereon, the test coupons shall be 
cast attached to separate cast blocks. 
Sufficient coupons shall be cast to re­
present each lot with additional speci­
mens for use in case retests should be 
required. A lot shall be considered as 

all castings 
sti tuted part 
charge. 

in a melt which have con­
or all of a heat-treatment 

160.4.2 Coupons shall remain attached 
until after the annealing process has 
been completed. Coupons may be identi­
fied by a representative of the ENGI­
NEER. Where test coupons are cast 
separately from the castings, a repre­
sentative of the ENGINEER may be present 
at the time of pouring to identify both 
coupons and castings. Coupons cast 
separately from the castings shall not be 
detached from the block to which they are 
fastened until identified. 

160.4.3 The test coupons shall be of 
such size that test specimens can be 
machined to dimensions as specified in 
the ASTM procedure referred to herein. 
Where a specimen or machining appears 
faulty and is intended as a true sample 
of the lot of casting to which it 
belongs, the representative of the ENGI­
NEER may substitute another coupon of the 
lot in question. Test specimens shall be 
furnished and machined at the CON­
TRACTOR's expense. 

160.5 RETESTS: If the results of the 
physical test for any lot do not conform 
to the requirements specified, the manu­
facturer may reheat-treat such lot. 
Representative coupons shall be reheat­
treated with the lot to serve as retest 
specimens. 

160.6 HIGH-STRENGTH STEEL CASTINGS FOR 
STRUCTURAL PURPOSES: Castings shall con­
form to ASTM A 148, Grade 80-50 except 
that the steel shall contain not less 
than 0. 60 percent of manganese and not 
less than 0.20 percent of silicon. 

160.7 MILD-TO-MEDIUM STRENGTH CARBON­
STEEL CASTINGS FOR GENERAL APPLICATION: 
Casting shall conform to ASTM A 27, Grade 
65-35. The metal shall have a minimum 
Brinell hardness number of 130, when 
tested in accordance with ASTM Test E-10. 

160.8 MEASUREMENT AND PAYMENT 

Payment shall be per unit price as 
specified in the Bid Proposal or may be 
i~cluded in the major construction item 
unit cost. 
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SECTION 161 

GRAY IRON CASTINGS 

161.1 GENERAL 

161.1.1 Gray iron castings shall be as 
shown on the construction plans or the Standard 
Detail Drawings, and shall be as specified herein. 
The castings may include: rockers, rocker plate 
bearings, bearing plates, manhole frames and covers, 
water valve frames and covers, railings, railing posts, 
wheel guards, gratings, etc. 

161.1.2 The castings shall be true to 
patterns in form and dimension and free from pouring 
faults, sponginess, cracks, blowholes, or other defects 
in locations affecting their strength and value for the 
service intended. Castings shall be filleted at angles, 
and risers shall be sharp and true. 

161.2 

161.2.1 

A-48 

A-438 

161.3 

161.3.1 

REFERENCES 

American Society for Testing and 
Materials (Latest Editions) 
(ASTM) 

Standard Specification for Gray 
Iron Castings 

Standard Test Method for 
Transverse Testing of Gray Cast 
Iron 

TEST SPECIMENS 

The number of tension test 
specimens and their machined dimensions shall be as 
specified in ASTM A-48. 

161.3.2 Depending on the configuration 
and use of the castings, the ENGINEER may specify 
that transverse tests of the castings material shall be 
made in accordance with ASTM A-438. These tests 
shall be made in addition to the tensile tests. 

161.3.3 The manufacturer shall furnish a 
notarized certificate of compliance which states that 
the casting material meets or exceeds the 
requirements for the specified class of material. Test 
results shall be included with the certificate. The 
CONTRACTOR shall forward the manufacturer's 
certificate of compliance and test results to the 
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ENGINEER for each project on which the casting are 
installed. The CONTRACTOR shall also furnish the 
ENGINEER with a copy of the manufacturer's shop 
drawing at the time the certificate of compliance is 
submitted. 

161.4 STORM DRAIN MANHOLE FRAMES 
AND COVERS 

161.4.1 Castings shall conform to ASTM 
A-48, Class 30B. 

161.4.2 The frame and cover dimensions 
shall conform to the dimensions shown on the 
Standard Detail Drawing. 

161.4.3 The bearing surfaces ofthe frames 
and covers shall be machined or ground to provide a 
uniform, flat, non-rocking seat for the cover on the 
frame. 

161.4.4 The contact sides ofthe frame and 
cover shall be tapered as shown on the Standard 
Detail Drawing. 

161.4.5 Manhole frame shall weigh 145 
pounds with a plus or minus tolerance of five percent, 
and the cover shall weigh 180 pounds with a plus or 
minus tolerance of five percent. 

161.4.6 The words "STORM" and "CITY 
OF ALBUQUERQUE" shall be cast on the manhole 
cover to indicate the respective system and the name 
of the city. The letter size shall be I inch in height. 
The words shall be placed as shown in the Standard 
Detail Drawing. In addition, the name of the foundry 
shall be cast on the top of the cover, either in the 
center or within one of the inner concentric circles. 

161.5 SANITARY SEWER AND WATER 
MANHOLE FRAMES AND COVERS 
(excluding 24-inch covers) 

161.5.1 Castings shall conform to ASTM 
A-48, Class 30B. 

161.5.2 The frame and cover dimensions 
shall conform to the dimensions shown on the 
Standard Detail Drawing. 



SECTION 161 

GRAY IRON CASTINGS 

161.5.3 The bearing surfaces ofthe frames 
and covers shall be machined or ground to provide a 
uniform, flat, non-rocking seat for the cover on the 
frame. 

161.5.4 The contact sides of the frame and 
cover shall be tapered as shown on the Standard 
Detail Drawing. 

161.5.5 The weight ofthe manhole frame 
and cover shall conform to the weights as shown on 
the Standard Detail Drawing. 

161.5.6 The words "SANITARY" or 
"WATER" shall be cast on the manhole cover to 
indicate the respective system. The words shall be 
placed as shown in the Standard Detail Drawings. 

161.6 WATERVAL VE, FIRE LINE, AND 
VACUUM SEWER VALVE FRAME AND COVER 

161.6.1 Castings shall conform to ASTM 
A-48, Class 30B. 

161.6.2 The frame and cover dimensions 
shall conform to the dimensions shown on the 
Standard Detail Drawing. 

161.6.3 The bearing surfaces ofthe frames 
and covers shall be machined or ground to provide a 
uniform, flat, non-rocking seat for the cover on the 
frame. 

161.6.4 The words "WATER", "FIRE", or 
"SEWER" shall be cast on the ring and cover to 
indicate the respective system. The letters "USA" 
and the manufacturer's logo shall be cast on the ring 
and cover as shown on the Standard Detail Drawing. 

161.7 RAILINGS, RAILING POSTS, AND 
WHEEL GUARDS 

161.7.1 Castings shall conform to ASTM 
A-48, Class 40B. 

161.8 ROCKERS, ROCKER PLATE 
BEARINGS, AND BEARING PLATES FOR 
BRIDGES 

161.8.1 Castings shall conform to ASTM 
A-48, Class 50B. 
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161.8.2 Castings shall be machined and 
finished as specified on the plans. Tool marks on 
sliding contact surfaces shall run in the direction of 
plate movement, and in case of rocker plate bearings 
marks shall be perpendicular to the rocker movement. 

161.9 UNCLASSIFIED CASTINGS 

161.9.1 All castings not specifically 
classified, shall conform to the minimum 
requirements fo ASTM A-48, Class 30. 

161.10 COATINGS 

161.10.1 Manhole frames and covers, and 
other castings will show bare metal. If specifically 
required, the castings shall be painted with or dipped 
in commercial quality asphaltum paint. 

161.11 ORIGIN OF MANUFACTURE 

161.11..1 To ensure that the specified quality 
of castings will be guaranteed, only castings 
manufactured in the United States of America will be 
acceptable. 

161.12 MEASUREMENT AND PAYMENT 

161.12.1 Measurement and payment shall be 
per unit price per defined unit in the bid proposal, or 
the cost of the castings may be included in major 
construction item unit costs, such as manhole frame 
and cover may be included in the cost of the 
manhole. 



SECTION 162 

ALUMINUM CASTINGS 

162.1 GENERAL 

Aluminum castings will be used for water 
valve extension collar and insert, and 
may be used for other i terns as per con­
struction requirements. 

162.2 REFERENCES 

162.2.1 ASTM B 108 

162.3 MATERIAL 

162.3.1 The casting shall be true to 
pattern in form and dimension and shall 
be free form pouring faults, cracks, 
blowholes, or other defects in locations 
affecting the units strength and value of 
service. 

162.3.2 Unless otherwise approved by the 
ENGINEER, the units shall be cast in 
permanent molds, using aluminum alloy No. 
356, meeting the chemical and tensile 
strength requirements, as specified in 
ASTM B 108. 

162.3.3 The surfaces, 
or machining, shall 
drawings. 

requiring grinding 
be noted on the 

162.4 
INSERT 

WATER VALVE EXTENSION COLLAR AND 

The aluminum water valve extension collar 
and insert shall be cast and finished in 
accordance with Standard Detail Drawing. 

162.5 OTHER ALUMINUM CASTINGS 

For other aluminum casting configurations 
or uses, detailed or shop drawings shall 
identify the required dimensions, 
finishes, and aluminum alloy number. 

162.6 MEASUREMENT AND PAYMENT 

Measurement and payment shall be the unit 
price per unit, as specified in the Bid 
Proposal or may be included in the major 
construction item's unit cost. 
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SECTION 163 

DUCTILE IRON CASTINGS 

163.1 GENERAL: 
Ductile iron castings will be used for water meter 
covers and lids and 24-inch water and 24-inch sanitary 
sewer manhole covers. 

163.2 REFERENCES 

163.2.1 American Society for Testing and 

A-536 

163.2.2 

M306 

163.3 

Materials (Latest Editions) 
(ASTM) 

Specifications for Ductile Iron 
Castings 

American Association of State 
Highway and Transportation 
Officials 

Specification for Drainage, Sewer, 
Utility, and Related Castings 

MATERIALS 

163.3.1 The casting shall be true to pattern in form 
and dimension and shall be free from pouring faults, 
cracks, blowholes, or other defects in locations 
affecting the unit's strength and value of service. 

163.3.2 Unless otherwise approved by the 
ENGINEER, the units shall be cast in sand molds, 
using ductile iron, meeting the chemical and tensile 
strength requirements, as specified in ASTM A536, 
Grade 70-50-05. 

163.3.3 The surfaces requmng grinding or 
machining, shall be noted on the drawings. 

163.4 TESTING 

163.4.1 Separately cast test bars shall be tested and 
conform to specified tensile requirements including 
tensile strength, yield strength, and elongation as per 
ASTMA536. 

163.4.2 Castings shall pass proof load testing as 
specified in AASHTO Std. M 306 for heavy duty, H-
20, traffic loads. 

163.4.3 The manufacturer shall furnish a certificate 
of compliance which states that the casting material 
meets or exceeds the requirements for the specified 
material. Test results shall be included with the 
certificate. The CONTRACTOR shall forward the 
manufacturer's certificate of compliance and test 
results to the ENGINEER for each project on which 
the castings are installed. The CONTRACTOR shall 
also furnish the ENGINEER with a copy of the 
manufacturer's shop drawing at the time the certificate 
of compliance is submitted. 

163.5 METER COVER AND LID 

(Revised Jan 2010, Update No.8) 

163.5.1 The meter cover and lid dimensions shall 
conform to the dimensions shown on the Standard 
Detail Drawing. 

163.5.2 The bearing surface of the lid and cover 
shall be machined or ground to provide a uniform, flat, 
non-rocking seat for the lid on the cover. 

163.5.3 The words " WATER AUTHORITY" shall 
be cast on the lid. 

163.6 24-INCH MANHOLE COVERS 

163.6.1 The cover dimensions shall conform to the 
dimensions shown on the Standard Detail Drawing. 

163.6.2 The bearing surfaces of the frames and 
covers shall be machined or ground to provide a 
uniform, flat, non-rocking seat for the cover on the 
frame. 

163.6.3 The contact sides of the frame and cover 
shall be tapered as shown on the Standard Detail 
Drawing. 

163.6.4 The weight of the manhole frame and cover 
shall conform to the weights as shown on the Standard 
Detail Drawing. 

163.6.5 The words "SANITARY" or "WATER" 
shall be cast on the manhole cover to indicate the 
respective system. The name of the foundry shall be 
cast on the cover. The words "ALBUQUERQUE 
BERNALILLO COUNTY WATER UTILITY 
AUTHORITY" shall be cast on the 24" covers. The 
words shall be placed as shown in the Standard Detail 
Drawings. 

163.7 COATINGS 

163.7.1 Manhole covers and water meter covers and 
lids will show bare metal. If specifically required, the 
castings shall be painted with or dipped in commercial 
quality asphaltum paint or other approved bituminous 
seal coat. 

163.8 ORIGIN OF MANUFACTURE 

163.8.1 To ensure that the specified quality of 
castings will be guaranteed, only castings 
manufactured in the United States of America will be 
acceptable. 

163.9 MEASUREMENT AND PAYMENT 

163.9.1 Measurement and payment shall be per unit 
price per defined unit in the bid proposal, or the cost 
of the castings may be included in major construction 
item unit cost such as meter box rehabilitation, 
installation, or relocation. 
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SECTION 170 
ELECTRONIC MARKER DEVICES 

170.1 GENERAL: Electronic location markers 
shall consist of devices having a passive inductive 
device capable of reflecting a specifically designated 
impulse frequency, unique to the utility being 
installed. Devices shall be color-coded in accordance 
with the American Public Works Association's Utility 
Location and Coordinating Council Standards. 
Electronic Marker Devices (EMDs) shall be from a 
listed manufacturer on the current Water Authority 
Approved Product List 

170.2 REFERENCES 

170.3 INSTALLATION: Marker devices shall be 
installed approximately 6-inches over the point to be 
located, and a minimum of 6-inches from any metal 
object. However, depth of burial shall not be Jess than 
2-1/2-feet nor more than 6-feet. Devices shall be hand 
backfilled to 1-foot above the device to prevent 
movement or damage. 

170.4 PLACEMENT: Electronic Marker Devices 
shall be installed at the following locations: 

170.4.1 SANITARY SEWER 

170.4.1.1 

170.4.1.2 

170.4.1.3 

170.4.1.4 

170.4.1.5 

170.4.1.6 

170.4.1.7 

170.4.1.8 

170.4.1.9 

170.4.1.9.1 

170.4.1.9.2 

170.4.1.9.3 

170.4.1.9.4 

At all manholes, one foot 
upstream of the manhole over the 
centerline of the main line. 

At temporary dead ends of lines. 

At the property line for all service 
laterals, including service stubs 
from vacuum pits. 

At the centerline of the gravity 
main line over all taps, risers, or 
wyes. 

At all plugged tees. 

At upper bend on vacuum sewer 
lifts. 

At wye for branch line connection 
to vacuum sewer main. 

At valves on vacuum sewer mains, 
one foot north or west of the valve 
over the line. 

On Sanitary Sewer Force Mains: 

At valves, one foot north or west 
of the valve over the main line. 

At bends, 22 Y:z-degrees and larger. 

At capped or plugged ends. 

At tees over the main line. 
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170.4.1.9.5 

170.4.2 

170.4.2.1 

170.4.2.2 

170.4.2.3 

170.4.2.4 

170.4.2.5 

170.4.2.6 

170.4.2.7 

For single services, over the main 
line at the service tap. 

WATERLINES: 

At valves, one foot north or west 
of the valve over the main line. 

At flanged outlets on concrete 
cylinder pipes. 

At bends, 22 Y:z-degrees and larger. 

At capped or plugged ends. 

At tees over the main line. 

For single services, over the main 
line at the service tap. 

For double services, over the main 
line halfway between the service 
taps. 

170.5 CERTIFICATION 

170.5.1 The CONTRACTOR shall certify in writing 
that the Electronic Marker Device is in place, prior to 
paving over any of the above locations. Electronic 
Marker Devices that are found to be missing shall be 
installed at the CONTRACTOR's expense. 

170.6 MEASUREMENT AND PAYMENT: No 
separate measurement or payment will be made for 
Electronic Marker Devices. 
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200.1 GENERAL 

SECTION 200 

EARTHWORK 

This section contains the requirements for earthwork activities associ a ted within 
rights-of-way easements, or open areas. These activities include: clearing and 
grubbing, roadway excavation, fill construction, borrow excavation, and open area 
land leveling. Earthwork requirements for channels, dikes and dams are contained in 
Section 600, Channel Construction. 

200.2 CONTENTS 

Section No. 

201 
202 
204 
205 
207 
210 

Title 

Clearing and Grubbing 
Roadway Excavation 
Fill Construction 
Borrow Excavation 
Lean Fill Construction 
Open Area Land Leveling 

200-1 
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SECTION 201 

CLEARING AND GRUBBING 

201.1 GENERAL 

This work shall consist of removing 
natural and man-made objectionable 
material from the right-of-way, construc­
tion areas, road approaches, material and 
borrow sites, areas through which ditches 
and channels are to be excavated, and 
such other areas as may be shown on the 
plans. Clearing and grubbing shall be 
performed in advance of grading opera­
tions except that in cuts over 3 feet in 
depth, grubbing may be done simultane­
ously with excavation, provided stumps, 
roots, embedded wood, foundations and 
slabs are removed as specified. Clearing 
and grubbing shall be in accordance with 
the requirements herein specified, such 
as erosion control requirements. 
Demolition of structures, other than 
foundations or slabs, shall be as shown 
on the plans. 

201.2 REFERENCES 

201.3 PRESERVATION OF PROPERTY 

Existing improvements, adjacent property, 
utility and other facilities, and trees 
and plants not to be removed shall be 
protected from injury or damag~ resulting 
from the CONTRACTOR's operations. Only 
trees and plants designated or marked for 
removal by the ENGINEER shall be removed. 

201.4 CONSTRUCTION METHODS 

201.4.1 The natural ground surface shall 
be cleared of vegetable growth, such as 
trees, tree stumps 1 logs 1 roots or downed 
trees, brush, grass, weeds, and surface 
boulders, as well as fences, walls, 
rubbish, foundations and slabs. 

201.4.2 Unless otherwise shown on the 
plans, the entire area of the project 
within the limit lines specified below 
shall be cleared and grubbed. No payment 
will be made to the CONTRACTOR for clear­
ing and grubbing outside these limits, 
unless such work is authorized by the 
ENGINEER. 

201.5 LIMIT LINES: Except when limit 
lines for clearing and grubbing are shown 
on the plans or are staked by the ENGI­
NEER, clearing and grubbing shall extend 
only within reasonable limits of the work 
area. 

201.6 REMOVAL OF TREES AND TREE BRANCHES 

201.6.1 Trees shall be removed in such a 
manner as not to injure standing trees, 

plants, and improvements which are to 
remain. Tree branches extending over a 
roadway and which clear finish grade by 
12 feet or less shall be cut off close to 
the boles in a workmanlike manner. 

201.6,2 Trees requiring trimming to 
facilitate normal construction operations 
shall be trimmed by a tree surgeon. 

201.7 REMOVAL AND DISPOSAL OF DEBRIS 

Debris to be removed shall be disposed of 
outside the right-of-way at a location 
satisfactory to the ENGINEER, except when 
burning of combustible debris is permit­
ted, The area to be graded and adjacent 
areas shall be left with a neat and fi­
nished appearance. No accumulation of 
flammable material shall remain on or 
adjacent to the property 1 i.ne. In case 
burn i.ng precedes construct i.on ope rat ions, 
the piles may be placed in the center of 
the area; otherwise, the piles shall be 
placed in the most convenient location at 
the side of the area and beyond slope 
lines where they may be burned without 
damage to surrounding forest cover or 
adjacent property. Burning shall be done 
in conformance with local regulations and 
at such times and in such manner as to 
prevent the fire from spreading to areas 
adjoining the construction site. In 
areas where burning is prohibited by 
local regulations, all removed material 
shall be disposed of outside the con­
struction area. 

201.8 REMOVAL AND DISPOSAL OF SALVAGE­
ABLE ITEMS 

Items and materials of salvage value as 
shown on the plans or as determined by 
the ENGINEER, unless incorporated in the 
new work, shall remain the property of 
the OWNER and shall be delivered to 
approved storage areas as directed by the 
ENGINEER. such items and materials shall 
be carefully removed and delivered in 
such a manner as to permit re-use. 

201.9 MEASUREMENT AND PAYMENT 

201.9.1 CLEARING AND GRUBBING: 

201.9.1.1 V<hen the proposal includes an 
i tern for clearing and grubbing, the quan­
t~ty for measurement shall be as indi­
cated in the Bid Proposal. 

201.9.1.2 The unit price per acre pai.d 
for clearing and grubbing shall include 
full compensation for furnishing all 
labor, materials, tools, equipment, and 
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incidentals and for doing all the work 
involved in clearing and grubbing as 
shown on the plans, as provided in these 
specifications and as directed by the 
ENGINEER, including the removal and 
disposal of resulting material. 

201.9.1,3 When the Bid Proposal does not 
include a pay item for clearing and 
grubbing as above specified and unless 
otherwise specified in the Supplementary 
Specifications, full compensation for any 
necessary clearing and grubbing required 
to perform construction operations speci­
fied shall be considered as included in 
the price paid for other items of work 
and no additional compensation will be 
allowed therefor. 

201.9.2 
If the 

REMOVAL AND DISPOSAL OF TREES: 
Bid Proposal includes separate 

estimates of quantities for the removal 
of trees, the trees shall be classified 
oy size as follows: 

201.9.2.1 Trees less than 12 inches in 
circumference at 3 feet above the 
original ground surface shall be con­
sidered as included in the price for 
clearing and grubbing or excavation, and 
no additional compensation will be 
allowed therefor. 

201.9.2.2 Trees 
in circumference 
unit price for 
provided in the 
this dimension. 

between 12 and 30 inches 
shall be measured as a 
each tree in the item 

Bid Proposal for trees of 

201.9.2.3 Trees more than 30 inches in 
circumference shall be measured as a unit 
price for each tree in the item provided 
in the Bid Proposal for trees of this 
dimension. 

201-2 



SECTION 202 

ROADI-IAY EXCAVATION 

202.1 GENERAL 

Roadway excavation shall consist of 
excavation involved in the grading and 
construction of roadways, except struc­
ture excavation, trench excavation, and 
any other excavation separately desig­
nated. 

202.2 REFERENCES 

202.2.1 This publication Section 204 

202.3 UNSUITABLE MATERIAL 

202.3.1 Unsuitable materials include all 
material that contains debris 1 roots 1 

organic matter, stones or boulders too 
large to be used in the intended con­
struction, or other materials that are 
determined by the ENGINEER to be unsu it­
able. Otherwise suitable materials which 
are unsuitable due to excess moisture 
content will not be classified as unsuit­
able mater i.al unless i. t cannot be dried 
by manipulation, aeration or blending 
with other materials satisfactorily as 
determined by the ENGINEER. 

202.3.2 Material that is unsuitable for 
the intended use shall be excavated and 
removed from the site or otherwise dis­
posed of as approved by the ENGINEER. 

202.3.3 The removal and disposal of such 
unsuitable material will be paid for as 
roadway excavation for the ~uanti.ties 
involved. 

202.4 ROCK EXCAVATION 

202.4.1 Rock excavation shall consist of 
igneous, metamorphic and sedimentary 
rock 1 naturally in place, which cannot be 
excavated without blasting or the use of 
rippers, and all boulders or other 
detached stones having a volume of one 
(1) cubic yard or more, as determined by 
physical measurements or visually by the 
ENGINEER. Where any port ion of the 
excavation contains strata classified as 
Rock Excavation and the various strata 
are parted with strips or strata not 
classified as Rock Excavation which 
constitute twenty-five (25) percent or 
less of the total thickness of the rock 
plus non-rock layers, the entire volume 
of the combined layers shall oe paid as 
Rock Excavation. Removal of surface 
boulders in excess of 1 cubic yard in 
Volume shall be paid for under Clearing 
and Grubbing, unless specifically 
identified as Rock Excavation. 

202.4.2 OVERSHOOTING: Excessive blast­
ing will not be permitted. Material 
outside the authorized cross section 
which may be shattered or loosened 
because of blasting shall be removed at 
the CONTRACTOR'S expense, The CONTRACTOR 
shall discont i.nue any method of blasting 
which leads to overshooting and is 
dangerous to the public or destructive to 
property or to natural features. 

202.5 SLIDBS AND SLIPOUTS 

202.5.1 Material outside of planned 
roadway or ditch slopes which in the 
opinion of the ENGINBER is unstable and 
constitutes potential slides, material 
which has intruded into the roadway 
channel or ditch, and material which has 
escaped from new or old embankments shall 
be excavated and removed. The material 
shall be excavated to designated lines or 
slopes either by benching or in such a 
manner as approved by the ENGINEER. such 
material shall be used in the construc­
tion of the embankments or disposed of as 
approved by the ENGINEER. 

202.5.2 The removal ana disposal of 
slide and slipout material as above 
specified not resulting from overshooting 
as definea in subsection 2U2.4 will be 
paid for at the contract price for 
excavation for the ~uantities involved. 
However, if aue to the character of the 
work the removal and disposal of such 
material is not properly compensable at 
the contract price for roadway excava­
tion, the work may be paid for as extra 
work provided the CONTRACTOR requests in 
writing such payment prior to performing 
the work. Authorization for the work 
will be by change order. 

202.5.3 Only those quantities of slide 
or slipout material which are actually 
removed as ordered by the ENGINEER will 
be approved for payment. 

202.5.4 The above provisions 
be so construed as to r:el ieve 
TRACTOR from his obligation to 
all slopes true ana smooth. 

202.6 SLOPES 

shall not 
the CON­
maintain 

202.6.1 Excavation slopes shall oe 
finished in conformance witn the lines 
and graaes shown on the plans. Debris 
and loose material snall be removed. 
Hhen completed, the average plane of the 
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slopes shall conform to the slopes · indi­
cated on the plans and no point on the 
completed slopes shall vary from the 
designated plane by more than 6 inches 
measured at right angles to the slope. 
Except where excavation is in rock no 
point shall vary more than 2 feet from 
t.he designated plane of the slope. In no 
case shall any portion of the slope 
encroach on the construction area. 

202.6.2 Tops of excavation slopes and 
ends of excavations shall be rounded as 
shown on the plans or as directed by the 
ENGINEER, and tnese quantities will not 
be included in the payment for excava­
tion. This work will be considered as a 
part of finishing slopes, and no addi­
tional compensation will be allowed 
therefor. 

202.6.3 Embankment slopes shall be 
finished in conformance with lines and 
grades shown on the plans. When com­
pleted, the average plane of embankment 
slopes shall conform to slopes indicated 
on the plans, and no point on completed 
slopes shall vary from the designated 
plane by more tnan 6 inches measured at 
right angles to the slope. 

202.7 SURPLUS MATERIAL 

202.7.1 Unless otherwise shown on the 
plans, specified i.n the supplementary 
Specifications, or approved by the 
ENGINEER, no surplus excavated material 
shall be disposed of within the construc­
tion area. The CONTRACTOR shall make all 
arrangements for disposal of the material 
at offsite locations as may be approved 
by the ENGINEER and shall, upon request, 
file with the ENGINEER the written con­
sent of the owner of the property upon 
which he intends to dispose of such 
mat.er ial. 

202.7.2 If the quantity of surplus 
material is shown in the plans or speci­
fied in the supplementary Specifications, 
the quantity shown or specified is ap­
proximate only. The CONTRACTOR shall 
satisfy himself that there is sufficient 
material available for the completion of 
the embankments before disposing of any 
indicated surplus material inside or out­
side the area. Any shortage of material 
caused by premature disposal of surplus 
material by the CONTRACTOR shall be re­
placed by him, and no coiopensation will 
be allowed the CONTRACTOR for sucn 
replacement. 

202.b SELECT MATERIAL 

202.tl.l 
considered 

202-2 

select material shall 
as material which can 

be 
be 

compacted to the densities specified in 
Section 204. 

2U2.tl.2 Selecc material encountered in 
excavation with 1n che right-of-way shall 
be used for finishing the top portion of 
the roadbed or for constructing shoulders 
or used for structure backfill or used as 
shown on the plans or as airected by tne 
ENGINEER. 

202.tl.3 Where practicable, select 
material shall be hauled directly from 
excavation to its final position in the 
construction prism and compacted in 
place, and such work will be paid for at 
the contract price for excavation. 

202.8.4 Select material shall remain in 
place until it can be placed in final 
position as provided above, except, if 
ordered in wr u 1ng by the ENGINEER, se­
lect material may be excavated and stock­
piled at locations designated by him and 
later placed in final position in the 
construction prism. 

202.H,j Excavating select material and 
stockpiling, if re~uired, will oe paid 
for at the contract price for roaaway 
excavation. Removing the select mate­
rial from stockpiles and placing it in 
final position in the roadway prism will 
again be paid for at the contract price 
for roadway excavation, except that the 
Y,Uantities to be paid for will be deter­
mined from me as ur ements of the material 
in the stocKpiles prior to removal. No 
payment for stockpiling of select ma­
terial will be made unless such stock­
piling is ordered by the ENGINEER. 

202.8,6 Topsoil placed along the tops of 
slopes in connection with erosion control 
work will not be considered as stockpiled 
material when determtn ing pay quanti t i.es 
of earthwork. 

202.9 MEASUREMENT AND PAYMENT 

202,9,1 All 
by the cubic 
excavation. 
operations 
vation for 
involved. 

earthwork shall be measured 
yard in place at the time of 

The following earthwork 
will be measured as exca­
the quantities of material 

202.9,1.1 Excavacing the construction 
area including public and private road 
approaches, connections, and driveways; 
excavating unsuitable material when shown 
on the plans or ~pecified in the supple­
mentary specifications; excavating slides 
and slipouts not resulting from over­
shooting; excavating surplus material; 
excavating select ea material and topso i 1 
from within the limits of proJect and 



removing such materials from stockpiles 
when stockpiling is ordered; and excavat­
ing local borrow. 

202,9.2 Excavation beyond the authorized 
cross section will not be included in 
measurement or payment. 

202.9.3 Rock excavation will be paid by 
the cubic yard in place, prior to start 
of construction and measured to limits of 
excavation specified on plans. No com­
pensation will be made to the CONTRACTOR 
for excess rock excavation due to over­
shooting, nor for the cost of backfilling 
voids or depressions resulting from 
overshooting. 
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SECTION 204 

PILL CONSTRUCTION 

204.1 GENERAL 

P i.ll construct i_ on shall consist of con­
structing roadway embankments (including 
the preparation of areas upon which they 
are to be placed) , the placing and com­
pacting of approved material within areas 
where unsuitable material has been re­
moved; and the placing and compacting of 
suitable materials in holes, pits and 
other depressions. 

204,2 REFERENCES 

204.2.1 ASTM 
D 1557 
D 4254 

204.3 PLACING 

204.3.1 Unless otherwise specified, the 
upper 6 inches of the original ground 
area upon which fills are to be con­
structed shall be compacted to a density 
of not less than 90 percent of maximum 
density as determined by ASTM D 1557 1 or 
in soils containing less than 5 percent 
passing the Jf200 sieve, a minimum rela­
tive density of 70 percent as determined 
by ASTM D 4254, 

204.3.2 Rocks, broken concrete, or other 
solid materials which are larger than 4 
inches in greatest dimension shall not be 
placed in fi.ll areas where piles are to 
be placed or driven. 

204.3.3 When fill is to be made and 
compacted on hillsides or where new fill 
is to be compacted against existing fill 
or where embankment is built 1/2 width at 
a ti.me, the slopes of original hillsides 
and old or new fills shall be started 
wherever the vertical cut of the next 
lower bench intersects the existing 
ground. 

204.3.4 Material 
recompacted along 
material at the 
unless the width 
exceeds 4 feet, 
excavated material 

thus cut out shall be 
with the new embankment 

CONTRACTOR's expense, 
of the bench required 

in which case the 
in excess of 4 feet 

will be measured and paid for as 
excavation, 

20 4. 3. 5 clads or hard lumps of earth of 
6 inches in greatest dimension shall be 
broken up before compacting the material 
in embankment, except as provided in the 
following paragraph. 

204.3.6 Hhen the fill material includes 
large rocky material or hard lumps, such 

as hardpan or cemented gravel which 
cannot be broken readily, such material 
shall be well distributed throughout. the 
fill. Sufficient earth or other fine 
rna ter ial shall be placed around the 
larger material as it i.s deposited so as 
to fill the interstices and produce a 
dense, compact fill. However 1 such 
material shall not be placed within 2 
feet of the finished grade of the fill. 

204.3.7 Embankment construction shall 
not be performed when material is frozen. 

204.4 COMPACTING 

204.4.1 Fill shall be constructed in 
compacted layers of uniform thickness and 
each layer shall be compacted in accor­
dance with the requirements herein 
specified with the following exception. 

204.4.2 Where fills are to be con­
structed across low, swampy ground which 
will not support the weight of hauling 
equipment, the lower part of the emoank­
ment may be constructed by dumping suc­
cessive loads of suitable material in a 
uniformly distributed layer of a thick­
ness not greater than that necessary to 
support the equipment whi.le placing sub­
sequent layers, after which the remainder 
of the embankment shall be constructed in 
layers and compacted as specified. 

204.4.3 The placing and compacting of 
approved material with in the project 
(where unsuitable material has been 
removed, and the filling of holes, pits 
and other depressions has been 
accomplished) shall conform to all of the 
requirements herein specified for 
compacting fills. 

204.4.4 The loose thickness of each 
layer of fill material before compacting 
shall not exceed 8 inches, except as pro­
vided in the following paragraph for 
rocky material. The ENGINEER may autho­
rize roadway f i 11 rna ter i als to be placed 
in layers in excess of 8 inches thickness 
if the CONTRACTOR can demonstrate that 
the required compaction can be achieved 
for the full depth of the lift. However, 
in no case shall the loose layer exceed 
24 inches. Each layer shall be compacted 
in accordance with the following require­
ments to a density of not less than 90 
percent of maximum density, as determined 
by ASTM D 1557, or in soils containing 
less than 5 percent passing the i200 
sieve, a minimum relative density of 70 
percent as determined by ASTM D-4254. In 
areas of new or widened roadways and 
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required appurtenances, the density of 
the upper 12 inches shall not be less 
than 95 percent as determined by ASTM D 
1557. 

204.4.5 When fill material contains by 
volume over 25 percent of rock larger 
than 6 inches in greatest dimension, the 
fill below a plane 3 feet below finished 
grade may be constructed in layers of a 
loose thickness before compaction not 
exceeding the maximum size of rock i.n the 
material but not exceeding 3 feet in 
thickness. When more than 65 percent is 
retained on the No. 4 sieve, moisture and 
density control i.s not required. 

204.4.6 The interstices around the rock 
i.n each layer shall be filled with earth 
or other fine material and compacted. 
Broken portland cement concrete obtained 
from the project excavation will be per­
mitted in the fill with the following 
limitations. 

204.4.6.1 The maximum dimensions of any 
piece used shall be 6 inches. 

204.4.6.2 Pieces larger than 
shall not be placed with in 12 
any structure. 

4 inches 
inches of 

204.4.6.3 Pieces large: than 2 1/2 
inches shall not be placed within 12 
inches of the subgrade for paving. 

204.4.6.4 "Nesting" of pieces will not 
be permitted. 

204.4.7 At locations where it would be 
impractical to use mobile power compact­
ing equipment, fill layers shall be 
compacted to the specif'"ed requirements, 
by any approved method that will obtain 
the specified relative compaction. 

204.4.8 At the time of compaction the 
moisture content of fill material shall 
be optimum plus or minus 2 percent. Fill 
material which contains excesstve mois­
ture shall not be compacted until the 
material is dry enough to obtain the re­
quired relative compaction. Full compen­
sation for any additional work involved 
in drying fill material to the required 
moisture content shall be considered as 
included in the unit price per Bid 
Proposal and no additional compensation 
will be allowed. Fills shall be main­
tained to the grade and cross sections 
shown on the plans until the acceptance 
of the contract. 

204.5 MEASUREMENT AND PAYMENT 

Fill construction shall include excava­
tion, placement, compaction and all 
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made on the unit price per cubic yard for 
compacted fill unless otherwise noted on 
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SECTION 205 

BORROW MATERIAL 

2U5,l GENERAL 

Borrow material shall consist of 
naturally occurring granular material, 
such as: pit-run gravel, sand, decom­
posed granite, or slide rock; and shall 
be free from wood, vegetation, or other 
deleterious matter, but shall contain 
sufficient sand or filler to permit pro­
per compact ion of the subgrade. The 
maximum size of this material shall not 
be greater than 2/3 the compacted thick­
ness of the course placed in the sub­
grade. The CONTRACTOR shall notify the 
ENGINEER sufficiently in advance of open­
ing any material sites so that cross sec­
tion elevations and measurements of the 
ground surface after stripping may be 
taken and sufficient time for testing the 
material will be allowed. 

205.2 REFERENCES 

205.2.1 This publication: 

Section 202 
Section 204 

~0~.3 PLACING AND COMPACTING 

Borrow shall be placed and compacted as 
specified in Section 204. The CONTRACTOR 
shall satisfy himself that there is suf­
ficient space available in fill locations 
for placing any excavated material before 
placing borrow. Any excess excavation 
which develops as a result of placing 
imported borrow in advance of completing 
excavations shall be disposed of at the 
CONTRACTOR's expense 1n accordance with 
the provisions in subsection 202.7 and a 
corresponding reduction in the quantity 
of borrow to be paid for will be made, 
for which the CONTRACTOR will have no 
claim for compensation. Borrow pits 
shall be excavated to regular lines to 
permit accurate measurement; depth of 
excavation throughout the areas of borrow 
pits shall be as uniform as practicable 
and the side slope shall be dressed to 
such slope as may be directed by the 
ENGINEER, leaving the borrow pit area in 
a clean and safe condition. 

205.4 t1EASUREMENT AND PAYMENT 

205.4.1 wuant it ies of borrow outside of 
physical limits of the work will be 
measured as per cubic yard. Material 
excavated at the borrow site and not used 
on the work will be deducted from the 
computed '-:{Uant it ies and no payment will 
be made therefor. 

205.4.2 If borrow is ac4uired from a 
commercial pit, alternate methods of 
determining cubic yardage of borrow 
material delivered to the site may be 
used. such alternate method shall be 
agreed to and documented by the ENGINEER 
and CONTRACTOR prior to the start of any 
borrow operation. 
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SECTION 207 
LEAN FILL CONSTRUCTION 

207.1 GENERAL 

LEAN FILL CONSTRUCTION shall consist of 
filling shallow excavations, pipe zones in 
deep excavations and as authorized by the 
ENGINEER, with LEAN FILL, a flowable 
mixture of Portland cement, aggregates, 
admixtures and water. It shall be 
identified by a unique design mix number as 
defined by the supplier. A design mix, 
upon request by a supp 1 i er, may be 
authorized by the Public Works Department 
Construction division for use on City and 
City related projects for a period of 14 
months, from the date of sampling of 
reference aggregates used in the job mix 
formula. A design mix shall not be used on 
a project without written authorization of 
the ENGINEER. 

207.2 REFERENCES 

207.2.1 American Society for Testing 
and Materials (Latest Edition) 
(ASTM). 

ASTM C31 Practice for Making and Curing 
Concrete Test Specimens in the 
Field 

ASTM C33 Specifications for Concrete 
Aggregates 

ASTM C94 Specifications for Ready-Mixed 
Concrete 

ASTM C138 Test Method for Unit Weight, 
Yield, and Air Content 
(Gravimetric) of Concrete 

ASTM C143 Test Method for Slump of 
Portland Cement Concrete 

ASTM Cl50 Specification for Portland 
Cement Concrete 

ASTM Cl72 Method of Sampling of Freshly 
Mixed Cone rete 

ASTM Cl73 Test Method for Air Content of 
Freshly Mixed Concrete by the 
Volumetric Method 

ASTM C192 Practice for Making and Curing 
of Concrete Test Specimens in 
the Laboratory 

ASTM C231 Test Method for Air Content of 
Freshly Mixed Concrete by the 
Pressure Method 

ASTM C260 Specification for 
Air-Entraining Admixtures 

ASTM C558 Test Methods for Moisture 
Density Relations of 
Soil-Cement Mixtures 

ASTM C618 Specification for Fly Ash and 
Raw or Calcined Pozzolan for 
Use as a Mineral Admixture in 
Portland Cement Concrete 

ASTM C685 Specifications for Concrete 
Made by Volumetric Batching and 
Continuous Mixing 

ASTM Dl633 Test Method for compressive 
Strength of Molded Soil-Cement 
Cylinders 

ASTM D2922 Standard Test Method for 
Density of Soi 1 and 
Soil-Aggregate in Place by 
Nuclear Methods (Shallow Depth) 

ASTM C3017 Standard Test Method for 
Moisture Content of Soil and 
Soil-Aggregate in Place by 
Nuclear Methods (Shallow Depth) 

207.2.2 American Concrete Institute (ACI) 
(Latest Edition). 

ACI 211 Standard Practice for Selecting 
Proportions for Normal, 
Heavyweight, and Mass Concrete. 

ACI 340.2R Placing Concrete by Pumping 
Methods 

207.3 PORTLAND CEMENT 

207.3.1 Portland cement to be either used 
or furnished under this specification shall 
conform to the requirements of ASTM C150. 
The type of cement shall be either Type I 
or Type II, "low alkali'' (LA) cement. 

207.3.2 The CONTRACTOR shall submit 
certification of compliance signed by the 
cement manufacturer, identifying the cement 
Type and source (plant location), stating 
the Portland cement furnished to the 
project, and or used in the concrete 
delivered to the project complies with this 
specification. If required, certification 
of the Portland cement used for each day's 
concrete placement, shall be submitted to 
the ENGINEER for each type of cement and 
each design mix used on the project. 

207.3.3 Portland cement used in the 
manufacture of LEAN FILL for a project 
shall be of the same brand and type for all 
LEAN FILL hatched and delivered to a 
project under the authorized design mix 
identification, unless authorized by the 
ENGINEER. 

207.4 AGGREGATES 

207.4.1 Aggregates shall be sampled and 
tested as prescribed in said ASTM 
specification. The CONTRACTOR shall obtain 
a certi fi cation of compliance in accordance 
with the requirements of SECTION 13, 
identifying the aggregates, reporting test 
results, and stating the aggregates comply 
with this specification. 

207.5 AGGREGATE GRADING 

207.5.1 The maximum nominal aggregate size 
shall be one ( 1) inch. 

207.6 WATER 

207.6.1 Water shall conform to the 
requirements of ASTM C94. 

207.7 AIR ENTRAINING ADMIXTURES 

207.7.1 Air entraining admixtures shall 
conform to the requirements of ASTM C260, 
as authorized by the ENGINEER. 
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207.8 MINERAL ADMIXTURES 

207.8.1 Mineral admixtures shall be fly 
ash complying with the requirements of 
Class "F" fly ash as specified in ASTM C618 
and Section 101 of this specification. 

207.8.2 Mineral admixtures shall 
proportioned by weight as required 
improve pumpability. 

207.9 PROPORTIONING 

be 
to 

207.9.1 The CONTRACTOR shall be solely 
responsible for the LEAN FILL design mix 
proportions either batched at and/or 
delivered to the site. A design mix shall 
be prepared in a laboratory under the 
direct supervision of a Registered New 
Mexico Professional Engineer. The testing 
equipment used in the design/development 
testing shall be calibrated annually with 
calibration standards traceable to the 
National Bureau of Standards. Certificates 
of calibration shall be maintained at the 
laboratory for review by the ENGINEER. A 
copy of the certificates shall be submitted 
to the ENGINEER upon request. The mix 
shall be certified that it complies with 
the requirements of this specification. 

207.9.1.1 The materials shall be 
proportioned such that if placed at maximum 
slump, the laboratory dry density, as 
determined from molded specimens, at 24 
( +/- 4) hours, is equal to or greater than 
95 per cent of the maximum dry density of 
the blended cement and aggregate, 
determined in accordance with ASTM 0558. 
The dry density of the laboratory molded 
LEAN FILL specimens shall be computed based 
on the average unit weight of the 
compressive strength specimens, corrected 
for the moisture content at the time of 
testing. 

207.9.2 The Portland cement content shall 
be one-half (1/2) sack, 47 lbs., per cubic 
yard in all LEAN FILL produced under this 
specification, except as noted herein, or 
as specified in the Supplemental 
Specifications, or plans or as authorized 
by the ENGINEER. 

207.9.3 The combined aggregate gradation 
shall comply with the following limits. 

SCREEN SIZE % PASSING 
1 in. 100 
3/4 in. 95-100 
3/8 in. 82-100 
no. 4 70-100 
no. 8 55-85 
no. 16 38-60 
no. 50 6-30 
no. 100 2-10 

The mix gradation, when plotted on a US 
Bureau of Public Road 0.45 Power Gradation 
Chart, shall be similar to the plots of the 
specified gradation limits in the shape of 
the characteristic gradation curve. 

207.9.4 Air-entraining admixtures shall 
conform to the requirements of ASTM C260. 
Air entraining admixtures shall be 
proportioned to provide air entrainment of 
not less than 2 per cent, as authorized by 
the ENGINEER. 

207.9.5 
required. 

Water shall be proportioned as 

207.9.6 The design mix shall be 
proportioned to provide a slump of not less 
than 5 inches and not greater than 8 inches. 

207.9.7 The compressive strength of the 
design mix shall not exceed 60 psi at 28 
days when sampled and tested in accordance 
with ASTM Cl72 and D1633, and as specified 
in this section. 

207.9.8 Laboratory compressive strength 
test specimens shall consist of cylinders 
molded by pouring a sample of the design 
mix in two equal lifts, into drained rigid 
molds, conforming to the dimensional 
requirements of ASTM D558, having a 
capacity of 1/30, +/-0.0004, c.f., with an 
internal diameter of 4.0, +/-.016, inches 
(4" dia. x 4.5" ht., nominal dimensions). 
Molds cut from PVC (SCHD40) pipe having the 
specified internal dimensions and volume of 
that specified in ASTM 0558 may be used. 
Molds shall be free draining at the base. 
If molds complying with the requirements of 
ASTM 0558 are used, they shall not be 
clamped to the base. A free draining base 
may be accomplished by setting the molds on 
plywood for molding and initial curing. 
The cylinders shall be cured in the molds 
for the first 24 +1-4 hours. After 24 +1-4 
hours curing in the molds, the cylinders 
shall be extruded and cured until testing. 

207.9.9 Laboratory strength test specimens 
shall be cured in accordance with ASTM 
Cl92. Test specimens shall not be cured in 
a curing tank. 

207.9.10 Four (4) specimens shall be 
weighed, measured and tested for 
compressive strength in accordance with the 
requirements of ASTM 0558 at one (1) day, 
seven (7) days, and two (2) at 28 days, 
respectively. 

207.9.11 An optimum moisture maximum 
density relationship for the combined 
aggregates and cement, proportioned by 
weight as defined by the proposed blends of 
the aggregates and cement, shall be 
determined in accordance with the 
requirements of ASTM 0558. 

207.9.12 The LEAN FILL design mix 
submittal shall include but not be limited 
to the following information, as directed 
by the ENGINEER: 

a. Certification of compliance of the 
design mix under the requirements of this 
specification in accordance with Section 13 
of these specifications, 
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b. Certification of the component 
materials used in the design mix in 
accordance with Section 13 of these 
specifications, 

c. Plastic characteristics of the design 
mix to include temperature, slump, air 
entrainment, wet unit weight, yield and 
cement factor, 

d. Performance characteristics of the 
hardened LEAN FILL to include the 
compressive strength of all test specimens 
and the corresponding average compressive 
strength, compressive strength test shall 
be reported for 1 day, 7 days and 28 days 
1 aboratory cure, 

e. Dry unit weight and moisture content of 
the compressive strength specimens at the 
time of testing, average dry unit weight 
for each test series reported as a percent 
of the maximum dry density as determined by 
ASTM D 558, 

f. The optimum moisture maximum dry 
density relationship for the combined 
aggregates and cement and a graphical plot 
of the moisture density relationship as 
determined in accordance with ASTM D 558 in 
the laboratory. 

207.10 BATCHING, MIXING AND DELIVERY 

207.10.1 Batching, m1x1ng and delivery 
shall conform to the requirements of either 
ASTM C94 or ASTM C685. The CONTRACTOR 
shall provide to the ENGINEER with each 
1 oad of LEAN FILL ba tched and de 1 i vered to 
the job site, before unloading at the site, 
a delivery ticket on which the information 
specified in the following table is 
printed, stamped or written, certifying 
said LEAN FILL. 

TABLE 207 

Name of LEAN FILL Supplier 
Delivery Ticket Number 
Date of Delivery 
Contractor 
Project (optional) 
Design Mix Number 
Volume of LEAN FILL in Load 
Time Loaded 
Batched Weight of Cement 
Batched Weight of Fine Aggregate 
Batched Weight of Coarse Aggregate 
Batched Weight or Volume of Admixtures 
Weight or volume (gal.) of water batched/ 

added at the plant 
Reading of Mixer Drum Revolution Counter 

at the Start of Mixing 
Certification that the materials delivered 

are the same brand, type and source as 
the materials defined in the reference 
Design Mix, as authorized by the 
ENGINEER. 

Design Mix Target Proportions 
Weight or Volume (gal.) of water added at 

the site 
Weight or Volume of Admixtures Added at 

the Job Site 
Signature & name of person who authorized 

the addition of water at the site and 
affiliation to project 

207. 11 TESTS 

207.ll.l Lean Fill material tests shall be 
performed in accordance with the 
requirements of this specification, the 
supplemental technical specifications, or 
as required by the ENGINEER. Testing 
equipment used in the performance of 
specified testing shall be calibrated 
annually with calibration standards 
traceable to the National Bureau of 
Standards. Certi fi cation records shall be 
maintained at the laboratory for review by 
the ENGINEER. A copy of the certifications 
shall be submitted upon request to the 
ENGINEER. A test sample shall be taken in 
the field for each 150 c.y. or each day's 
placement, whichever is greater. Field 
testing shall include standard tests for 
slump, air entrainment, unit weight, 
temperature, yield and cement factor. A 
minimum of four (4) compressive strength 
specimens shall be molded from a single 
sample. The samples shall be molded in 
accordance with the requirements of 
paragraph 207.8. Compressive strength 
specimens shall not be molded with material 
used either for slump or air entrainment 
tests. The cylinders shall be allowed 
to set for 24 (+/-4) hours in a closed 
plastic bad and then transported in the 
molds to the laboratory. The cylinders 
should be extruded from the molds and moist 
cured until compressive strength testing. 
The s amp 1 es sha 11 be tested for compressive 
strength in accordance with requirement of 
ASTM D1633. One specimen shall be tested 
for compressive strength at seven (7) days, 
two (2) samples shall be tested for 
compressive strength at 28 days. Test 
results shall be reported to the ENGINEER, 
CONTRACTOR, SUPPLIER, and CoA Pavement & 
Materials Engineer in writing, within four 
(4) days of completion of a test. 
Non-complying test results shall be 
reported within one working day after 
completion of a test. 

207.11.2 
specimens 
conducted 
Cylinders 
bath. 

Curing of field strength 
for acceptance tests shall be 
in a ceo rdance with ASTM C31 . 

shall not be cured in a water 

207.11.3 Field density/compaction tests in 
accordance with the requirements of ASTM 
02922 and ASTM 03017 sha 11 be taken at the 
rate of two tests per 150 c.y. of material 
or fraction thereof placed, as directed by 
the ENGINEER. The material shall either 
have an i n-p 1 ace density equa 1 to or 
greater than 95% of maximum dry density of 
the combined dry materials as determined 
under paragraph 207 .8, or 24 hours cure, 
prior to placement of fill, subbase, base 
course, treated base, pavement or structure. 

207.12 TEMPERATURE/ENVIRONMENTAL CONTROLS 

207.12.1 When the ambient temperature at 
the time of placement is less than 40 
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degrees F, the temperature of the LEAN FILL 
placed shall not be less than 50 degrees 
F. The materials shall be cured at a 
mini mum temperature of 40 degrees F for 24 
hours after placement. 

207.13 PLACEMENT 

207.13.1 LEAN FILL shall be placed in 
lifts not exceeding four (4) feet in 
height, at time intervals of not less than 

hour per lift, as authorized by the 
ENGINEER. Fill shall not be placed to a 
height above top of pipe exceeding two (2) 
feet when used to fill a pipe zone, nor 
placed full depth in a trench to finish 
subgrade elevation, unless authorized by 
the ENGINEER. Caution should be taken in 
placing material in the pipe zone to above 
the pipe. If the buoyancy of the pipe will 
result in flotation, the pipe should be 
anchored or filled with water to counteract 
the buoyant condition until the LEAN FILL 
densifies. 

207.13.2 LEAN 
standing water 
flooding for 
placement. 

FILL shall not be placed in 
and shall be protected from 
at least 12 hours after 

207.13.3 LEAN FILL shall not be placed on 
either frozen and/or saturated ground. 

207.13.4 LEAN FILL shall only be vibrated 
after placement if required by the ENGINEER. 

207.14 MEASUREMENT AND PAYMENT 

207.14.1 Unless Lean Fill is specified in 
the specification or shown on the plans or 
required by the OWNER, the CONTRACTOR has 
the option of using Lean Fill in place of 
conventi anal backfi 11 and compaction. The 
Lean Fill material, placement, and the 
disposal of the excess material generated 
by the use of the Lean Fill shall be 
considered incidental to the item of work 
in which it is used and no separate or 
direct payment will be made for Lean Fill. 

207.14.2 When Lean Fill is specified in 
the specification or shown on the plans, it 
shall be measured by the cubic yard, 
complete in place. Payment for Lean Fill 
shall be at the contract unit price per 
cubic yard, complete in place, which shall 
include all labor, material and equipment 
required in placing the Lean Fill and 
removal and disposal of the excess material 
generated by the use of the Lean Fill. 
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SECTION 210 

OPEN AREA LAND LEVELING 

210,1 GENERAL 

Open area land leveling shall pert a in to 
leveling of land for public works, park 
areas, ponding areas behind a dam, 
athletic fields, or future sites for 
public facilities. This section defines 
the requirements for land leveling. 

210.2 REFERENCES 

210.2.1 This publication: 
SECTION 201 SECTION 205 
SECTION 204 SECTION lOll 

210.3 CONSTRUCTION DRAvHNGS 

The construction drawings for the project 
shall define the 1 imit 1 ines of the open 
area land leveling. Drawings shall also 
indicate the areas of cut and fill, and 
percent(s) of compaction required for 
parts or all of the area. 

210,4 CLEARING AND GRUBBING 

Clearing, grubbing, and tree removal for 
the designated open areas shall be com­
pleted in accordance with section 201. 

210.5 FILL CONSTRUCTION 

Unsuitable on-site materials shall be 
removed and disposed of per direction of 
the ENGINEER. Holes, pits, or other de­
pressions may be filled with on-site 
materials or with suitable borrow mate­
rial. The fill and borrow construction 
work shall be accomplished in accordance 
with sections 204 and 205. 

210.6 GRADING CLASSIFICATIONS 

210.6.1 Final grading operations in 
areas designated for Land Leveling shall 
comply with the following classifica­
tions, as specified on the plans: 

21U. 6 .1.1 ROUGH GRADING, when speci­
fied, shall produce reasonably uniform 
surface, free of major rutts, wind-rows 
and undulations. Finisn grades shall 
match plan grades or contours within 
+0, 5 I, 

210.6 .1.2 FINE GRADING, when specified, 
shall produce a uniform ground surface, 
free of rutts, wind-rows and undula­
tions. Finish grades shall closely match 
plan grades or contours within a 
tolerance of +0.1'. 

210.6.2 Section 
specifications for 
preparation in areas 
seeding or sod. 

lUll 
grading 

specified 

210.7 MEASUREMENT AND PAYMENT 

provides 
and soil 
to receive 

210.7.1 Clearing and grubbing may be 
measured by the acre for only this opera­
tion or may be included in the overall 
land leveling work. Payment shall oe 
made at the unit price per acre or as 
otherwise specified in the Bid Proposal. 

210.7. 2 Open area land leveling may in­
clude: clearing and grubbing, fill con­
struction, removal, and disposal of 
unsuitable materials and providing suit­
able borrow material. All of this worK 
may be comoined into one unit and mea­
sured by the acre or in the case of a 
small site it may be measured as lump sum 
unit. Payment shall be made at the unit 
price per acre or lump sum, as specified 
in the Bid Proposal. 

210.7.3 If each of the land leveling 
operations are to be considered 
separately, then the measurements and 
payments would be as follows: 

210.7,3.1 Removal and disposal of un­
suitable materials will be measured by 
the cubic yard, as determined by the 
cross-sectional site drawings. Payment 
shall be made at the unit price per cubic 
yard, as defined in the Bid Proposal. 

210.7.3.2 Cut and fill operations may be 
measured by the acre or by the cubic 
yard, as determined by the cross­
sectional site drawings. Payment shall 
be made at either the unit price per acre 
or unit price per cubic yard, as indi­
cated in the Bid Proposal. 

21U. 7.3.3 Borrow material shall be 
measured by the compacted cubic yards, as 
determined by the cross-sectional site 
drawings. Payment shall be made at tne 
unit price per compacted cubic yard, as 
per Bid Proposal. 

21U. 7.4 Hhen select borrow material is 
required for seeding or sodding of the 
area, the measurement and payment will oe 
defined in the landscaping section of the 
project specifications. 
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 SECTION 300 
 
 STREETS AND RELATED WORK   
 
 
300.01  GENERAL 
 
The contents of this section pertains to the construction activities, as related to streets, alleys, curbs and gutters, 
drivepads, median paving, and sidewalks. 
 
300.2 CONTENTS 
 

Section No.                        Title                                                                           
 

301  Subgrade Preparation 
302  Aggregate Base Coarse Construction 
304  Lime Treated Subgrade and/or Subbase 
305  Cement Treated Base 
306  Bituminous Stabilized Base and Surfacing 
307  Plant Mixed Bituminous Treated Base Construction 
308  Natural Gravel Surfacing for Unpaved Roadways 
320  Utility and Monument Access Cover Adjustments 
328  Quite Asphalt Concrete Pavement 
329  Plant Mix Seal Coat 
330  Asphalt Emulsion Slurry Seal 
331  Asphalt Concrete Overlay 
332  Heater-Remix Resurfacing 
333  Fog Seal Coat 
334  Seal Coat and Chips and Precoated Chip Seal Coat 
335  Paving Fabric Installation 
336  Asphalt Concrete Pavement 
337  Portland Cement Concrete Pavement 
340  Portland Cement Concrete Curbs, Gutters, Walks, Driveways, Alley 

Intersections, Slope Paving, and Median Paving 
341  Extruded Asphalt Curb 
342   Soil Sterilization 
343  Removal and Disposal of Existing Pavements, Curbs, Gutters,  

Sidewalks, and Drivepads 
344  Cold Milling of Pavement Surfaces 
346  Textured Concrete 
347  Brick Sidewalk 
348  Brick Pavement Surface 
349  Concrete Curing 

 



SECTION 301 
SUBGRADE PREPARATION 

301 GENERAL 

301.1 The work performed under this 
specification shall include, but not be 
1 imi ted to providing the equipment, 1 abor 
and materials for the preparation of soil 
subgrade and maintenance of the prepared 
subgrade for the construction of graded 
aggregate base, asphalt treated base, 
cement treated base, asphalt concrete, 
Portland cement concrete, sidewalks, curb 
and gutter, drive pads, valley gutter, 
median pavements and/or any other roadway 
improvements. 

301 .2 REFERENCES 

301.2.1 American Society for Testing and 
Materials (Latest Editions)(ASTM) 

Cl36 Test for Sieve or Screen Analysis of 
Fine and Coarse Aggregate 

D423 Test for Liquid Limit of Soils 

D424 Test for Plastic Limit and Plasticity 
Index of Soils 

D-698 Test Methods for Moisture- Density 
Relations of Soils and 
Soil-Aggregates, Using 5.5-16.(2.49 
kg) Rammer and 12-in (304.8-mm) Drop 

D-1140 Amount of Materials In Soils Finer 
Than No.200(75um)Sieve 

D-1557 Test Methods for Moisture-Density 
Relations of Soils and 
Soil-Aggregates Mixtures Using 10-16 
(4.54-kg) Rammer and 18-in (457 mm) 
Drop 

D-2844 Test Methods for Resistance R-Valve 
and Expansion Pressure of Compacted 
Soils 

D2922 Density of Soil and Soil Aggregate 
In-Place by Nuclear Methods 

D3017 Moisture Content of Soil and Soil 
Aggregate In-Place by Nuclear 
Methods 

301.2.2 This publication 
Section 204 Fill Construction 

301 .3 MATERIAL 

301.3.1 Subgrade material may be on site 
soil, combinations of pulverized asphalt 
concrete and soil, and/or pulverized 
Port 1 and cement cone rete and soil , imported 
soils, complying with the requirements of 
this specification. Flowing, sugar sands 
shall not be used for subgrade material. 

301.3.2 All soft and unstable material and 

not compact readi 1 y or serve the intended 
purposes shall be removed and replaced with 
suitable material from excavation or borrow 
or suitable materials shall be added and, 
by manipulations, be incorporated into the 
subgrade to produce a material meeting 
subgrade requirements. 

301.3.3 All subgrade material shall have a 
m1n1mum Resistance Value (R-Value}, as 
determined by ASTM D-2844, equal to or 
greater than the design R-Value for the 
pavement section. If the subgrade soils 
encountered during construction have a 
R-Value less than the design R-Value, those 
subgrade materials shall be removed to a 
depth of not less than two (2') feet below 
the finished subgrade elevation or as 

. authorized by the ENGINEER and to the 
horizontal limits authorized by the 
ENGINEER, and replaced with subgrade 
material having an R-Value greater than the 
design R-Value. On small projects, 
in areas that just involve replacement of 
existing roadway items or when no design 
R-Value has been established this R-Valve 
requirement may be waived if authorized by 
the ENGINEER. 

301.4 SUBGRADE COMPACTION 

301.4.1 Subgrade preparation shall extend 
to one foot ( 1') beyond the 1 i mi ts of the 
improvement to be placed on the subgrade 
except when that improvement abuts an 
existing structure and/or the limits of the 
right of way. Where an improvement abuts 
an existing structure and/or the 1 imi ts of 
right of way, the subgrade preparation 
shall extend to the edge of the existing 
structure and/or the 1 imi ts of right of 
way, as specified in the plans, 
specifications, supplemental technical 
specifications or as directed by the 
ENGINEER. Where existing structures are in 
the right of way or construction easements, 
subgrade preparation shall extend to the 
face of the structure,. as specified above. 
Subgrade preparation shall not extend below 
the bottom of the foundation of an existing 
structure without specific authorization by 
the ENGINEER. 

301 .4. 1.1 Subgrade preparation for roadway 
improvements shall be performed after 
completion of earthwork construction, 
subsurface utility installation and 
trenching back fill within the limits 
specified, as directed by the ENGINEER. 
The subgrade preparation shall ex tend the 
full width of the roadway to either one (1} 
foot back of new curb and gutter, and/or to 
the face of existing structures, and or the 
limits of right of way, as specified in the 
plans and specifications, as directed by 
the ENGINEER. 

other portions of the subgrade which will 301.4.1.2 Subgrade preparation for 
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sidewalks and drive pads shall extend a 
minimum of one (1') beyond the free edge of 
the improvement, and/or to the limits of 
right of way, and/or to the face of 
existing structures. 

301 .4.1.3 The subgrade preparation for 
roadway construction without curb and 
gutter, shall extend one (1 ') beyond the 
edge of the pavement, and/or to the face of 
existing structures, and/or to the limits 
of right of way, as specified in the plans 
and specifications, as authorized by the 
ENGINEER. 

301.4.1.4 Subgrade preparation shall 
ex tend the full width of roadway medians 
four (4) feet wide or 1 ess. In areas that 
the medians are wider than four feet (4') 
the subgrade compaction shall extend one 
foot ( 1') beyond the median edge of the 
pavement or back of the median curb. 

301.4.2. The subgrade for 
arterial/collector roadway shall be ripped 
to a minimum depth of one (1) foot, brought 
to uniform moisture content, and compacted 
to the requirements of plans and 
specification, as authorized by the 
ENGINEER. Subgrade materia 1 with either 20 
per cent or more material passing a no. 200 
sieve shall be uniformly mixed and moisture 
conditioned using a tractor mounted mixer 
or disced after ripping, as specified in 
the plans and specifications, as authorized 
by the ENGINEER. The subgrade for 
reconstructed curb and gutter, sidewalks, 
drive pads, residential roadways, bicycle 
paths and other roadways shall be scarified 
to a minimum depth of six (6) inches, 
brought to uniform compaction moisture 
content, and compacted to the requirements 
of plans and specification, as authorized 
by the ENGINEER. 

301.4.3 Subgrade area shall be compacted 
to a dry density greater than 95 per cent 
of maximum dry density in a moisture range 
of optimum moisture +1-2% as determined in 
accordance with ASTM D1557, unless the 
material contains 35% or more material 
finer than the No.200 sieve. If the 
subgrade material has 35% or more material 
finer than the No.200 sieve, the subgrade 
shall be compacted to a dry density greater 
than 95 percent of maximum dry density in a 
moisture content range of at least optimum 
moisture to optimum moisture +4%, as 
determined in accordance with ASTM D698. 

301.4.4 Areas on which roadway pavement 
items are to be placed shall be compacted 
uniformly to the required subgrade density 
at the same time. Obtaining the required 
subgrade density in trench areas at a 
different time than obtaining the required 
subgrade density in the adjacent pavement 
areas will not be permitted. 

301.4.5 Upon completion of the subgrade 
preparation, the CONTRACTOR shall maintain 
the compacted subgrade density and moisture 

content at the specified 1 eve 1 s until the 
next lift of material is completed. The 
CONTRACTOR shall provide continuous 
moisture protection of the subgrade by 
either sprinkling or the application of a 
prime coat, as directed by the ENGINEER. 

301.5 SUBGRADE TOLERANCES 

Subgrade upon which pavement, sidewalk, 
curb and gutter, drive pads, or other 
structures are to be placed shall not vary 
more than +l/4 inch or -1/2 inch per 10 
foot in any direction from the specified 
grade and cross section. Subgrade upon 
which base material is to be placed shall 
not vary more than +1/2 inch or -1 inch per 
20 foot in any direction from the specified 
grade and cross section. Variations within 
the above specified tolerances shall be 
compensating so that the average grade and 
cross section specified are met. 

301.6 TESTING: 

301.6.1 A sample of each type of soil 
encountered shall be classified in 
accordance with the requirements of ASTM 
D2487, the moisture density relationship 
determined in accordance either ASTM D698 
or 01557, whichever is applicable and an 
estimated resistance R-val ue assigned based 
on pl asti city index, PI, and percent· 
material passing the No.200 sieve. 

301.6.2 Compaction tests shall be taken 
for each 500 sy or less, as directed by the 
ENGINEER. Compaction tests shall be taken 
in accordance with ASTM D2922 and 03017. 
Areas represented by non complying tests 
shall be reworked as specified, and 
retested for compliance. 

301.6.3 Test reports shall include but not 
be limited to the requirements of TABLE 
301 .A. 

TABLE 30l.A 
TEST REPORT INFORMATION 

A. Field Data 
Date of Sampling/Field Test 
Project Number or 
Permit Number 
Project Title 
Location of sample/field test as defined 

by the project plans and specifications 
Time of Sampling/field testing 
Field test results with reference 
specification limits 

B. Laboratory Data 
Soil classification 
Soil gradation 
Plasticity index 
Liquid 1 i mi t 
Optimum moisture/maximum dry density 

relationship and graph 
Estimated soil resistance R-Value 

301.6.4 Test results shall be reported to 
the ENGINEER, CONTRACTOR, and Materials and 
Testing Laboratory, Construction Division, 
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Public Works Department, in writing, within 
4 working days of completion of the 
sampling and or field test. Non-complying 
test shall be reported within 1 working 
day of completion of the test. 

301.7 MEASUREMENT AND PAYMENT: 

301.7.1 Measurement for payment of roadway 
subgrade preparation wi 11 be by the square 
yard to the limits of the surfacing, as 
authorized by the ENGINEER. Payment for 
subgrade preparation shall include all 
labor and equipment required to shape, mix, 
add moisture, compact, bring to grade and 
mai ntai ni ng the prepared subgrade moisture 
and density until the next course of 
material is placed. 

301.7.2 The measurement of payment for 
subgrade preparation for non-pavement 
roadway items such as curb and gutter, 
valley gutter, drive pads and sidewalks 
etc., shall be included in that i tern. No 
separate payment will be made. 
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SECTION 302 
AGGREGATE BASE COURSE CONSTRUCTION 

302.1 GENERAL 

The work provided under this specification 
shall include the furnishing, placement and 
compaction of aggregate base course (ABC) 
to the lines, grades, dimensions, moisture, 
density and typical sections as specified 
in the plans and specifications, and or as 
directed by the ENGINEER. The CONTRACTOR 
shall be solely responsible for the 
aggregate base course either batched at 
and/or delivered to the site. A job mix 
formula for aggregate base course, shall be 
certified in accordance with the 
requirements of Section 13 of these 
specifications. Each job mix formula 
submitted and authorized for use under this 
specification shall be identified by a 
number, unique to that job mix formula and 
aggregate production plant/pit. If a change 
in material(s) from that specified in the 
job mix formula occur during a project, the 
CONTRACTOR shall submit a new job mix 
formula to include the changed materials 
for approval by the ENGINEER. A job mix 
formula shall not be used on a project 
without written approval of the ENGINEER. A 
job mix formula, upon request by an 
aggregate supplier, may be authorized by 
the Public Works Department Construction 
Division for use on City and City related 
projects for a period of 14 months, from 
the date of sampling of aggregates used in 
the job mix formula. 

302.2 REFERENCES 

302.2.1 American Society for Testing and 
Materials (ASTM), (Latest Edition) 

C136 

075 
0422 
0423 
0424 

Dl557 

02419 

02844 

D2922 

02940 

03017 

Test for Sieve or Screen Analysis of 
Fine and Coarse Aggregate 

Sampling Aggregates 
Particle Size Analysis of Soils 
Test for Liquid Limit of Soils 
Test for Plastic Limit and Plasticity 

Index of Soils 
Moisture-Density Relations of Soils 

and Soil-Aggregate Mixtures Using 
10-lb(4.54-kg)Rammer and 
18-in.(457mm) Drop 

Test for Sand Equivalent Value of 
Soils & Fine Aggregate 

Test Method for R-Value and Expansion 
Pressure of Compacted Soils 

Test Methods for Density of Soil and 
Soil-Aggregates in Place by Nuclear 
Methods 

Standard Specification for Graded 
Aggregate Materials for Bases or 
Subbases for Highways or Airports 

Test Method for Moisture Content of 
Soil and Soil Aggregates in place by 
Nuclear Methods (Shallow Depth) 

302.2.2 This Publication: 

Section 113 Emulsified Asphalts 

Section 301 Subgrade Preparation 

302.3 MATERIALS 

302.3.1 .1 Aggregate base course shall 
be coarse aggregate of either crushed 
stone, or crushed gravel, or crushed 
asphalt concrete, or crushed Portland 
cement cone rete, or any combination, and 
natural sand, the combination of materials 
conforming to the requirements of ASTM 
02940 and the plans and specifications, as 
authorized by the ENGINEER. 

302.3.1.2 Coarse aggregates retained 
on the No.4 sieve shall consists of 
durable particles of either crushed 
gravel, or crushed asphalt concrete 
pavement, or crushed portland cement 
concrete, or any combination, capab 1 e of 
withstanding the effects of handling, 
spreading and compacting without 
degradation production of deleterious 
fines. At least 50% of the particles 
retained on the 3/8-inch sieve, shall have 
two or more fractured faces. Coarse 
aggregate shall comply with the 
requirements of TABLE 302.A. 

302.3.1.3 Fine aggregate passing the 
No.4 sieve shall consists of fines from 
the operation of crushing coarse 
aggregate; where available and suitable, 
natural sand or finer mineral matter or 
both, may be added. Fine aggregate shall 
comply with the requirements of TABLE 
302.A. 

302.3.1.4 The job mix formula 
gradation shall comply with the 
requirements of TABLE 302.8, and have the 
same or similar characteristic gradation 
curve as either range limit, when 
graphically plotted on a standard "0.45 
POWER" Gradation Chart. 

302.3.1.5 Aggregate base course 
furnished and placed under this 
specification shall have a resistance 
value, (R-Value), not less than 76 as 
determined by ASTM 02844. 

302 .3. 1.6 A job mix formula, 
certified by a Registered New Mexico 
Profession a 1 Engineer to comp 1 y with the 
requirements of this speci fica t ion, sha 11 
be submitted to and authorized for use by 
the ENGINEER before the material may be 
incorporated in the construction. A 
submittal shall include, but not be 
limited to, the items in TABLE 302.C. 
Prior to delivery of the material, the 
CONTRACTOR may be required to furnish 
samples of the aggregates base course to 
the ENGINEER for testing. Gradations for 
the aggregate base course used in a 
particular day's placement shall be 
submitted to the ENGINEER upon request. 

302.3.2 Prime coat for surface 
sealing of compacted aggregate base course 
sha 11 comp 1 y with the requirements of 
CSS-lH Cationic Emulsified Asphalt as 
specified in Section 113. 
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302.4 TRANSPORTATION AND PLACEMENT 

302.4.1 Aggregate base course shall 
be transported in suitable vehicles with a 
cover. A load shall be covered immediately 
after loading and remain covered until 
unloading. 

302.4.2 The CONTRACTOR shall provide 
to the ENGINEER with each load of batched 
and/or delivered to the job site, before 
unloading at the site, a copy of the 
delivery ticket on which is printed, 
stamped or written, the information defined 
in TABLE 302.D. 

302.4.3 Aggregate base course shall 
be placed on prepared subgrade, prepared in 
accordance with the requirements of SECTION 
301, the plans and specifications, and or 
as directed by the ENGINEER. 

302.4.4 Aggregate base course shall 
be placed in lifts which will provide not 
1 es s than four ( 4) inches and not more than 
6 inches compacted thickness. The material 
shall be moisture conditioned within a 
range of optimum moisture plus or minus two 
percent (+/-2%), and compacted to a dry 
density greater than ninety-five (95) 
percent of maximum dry density as 
determined in accordance under the 
procedures specified in ASTM Dl557. 

302.4.5 The finish surface of the 
compacted aggregate base course shall not 
deviate from finish grade in excess of 1/2 
inch in 10 feet when tested with a 1 0-feet 
straight edge in any direction. All 
deviations in excess of the specified shall 
be corrected by the CONTRACTOR prior to 
authorization for placement of the next 
life of material. 

302.4.6 Immediately upon completion 
of compaction, the CONTRACTOR shall seal 
the surface of the compacted aggregate base 
course with a prime coat. The prime coat 
sha 11 be applied as required to provide a 
uniform coverage of the surface. 
Application shall be between 0.05 and 0.15 
gallons per square yard of surface. If 
final surfacing is to be placed within 
twenty four (24) hours after completion of 
compaction, the prime coat may be waived as 
authorized by the ENGINEER. The surface 
shall be kept at compaction moisture until 
the final surfacing is placed in the event 
the prime coat is waived. 

302.4.7 Traffic on compacted 
aggregate base course shall be limited to 
moisture control application and final 
surfacing traffic only, as authorized by 
the ENGINEER. 

302.5 TESTING 

302.5.1 A sample of material 
delivered to the project shall be taken for 
each 300 tons placed or each days 
placement, whichever is greater, and tested 
for gradation and moisture density 
relationship. The average value of 
individual gradation tests, for all sieve 
size determinations, shall comply with the 

job mix formula within the tolerances 
specified in TABLE 302.B. Individual 
sample gradation test results, for all 
sieve size determinations, shall comply 
with the tolerance range plus two (2) 
percent. Non complying material shall be 
re-sampl ed and tested for compliance. 
Material not in compliance after the 
initial and follow up testing shall be 
removed and replaced by the CONTRACTOR at 
no cost to the OWNER, as directed by the 
ENGINEER. 

be 
500 
the 
the 

302.5.2 Compaction tests shall 
taken at the rate of one test for each 
sy/lift placed, or as directed by 
ENGINEER, in accordance with 
requirements of ASTM D 2922 and D 
Areas represented by non complying 
shall be reworked and retested 
compliance. 

3017. 
tests 

for 

302.5.4 Test reports shall include 
but not be limited to the requirements of 
TABLE 302.E. 

302.5.5 Test Results shall be 
reported to the ENGINEER, CONTRACTOR, and 
Materials and Testing Laboratory, 
Construction Division, Public Works 
Department, in writing, within 4 working 
days of completion of the sampling and or 
field test. Non-complying test shall be 
reported within 1 working day of 
completion of the test. 

302.6 MEASUREMENT AND PAYMENT 

302.6. 1 Measu rem en t of aggregate base 
course shall be by the square yard per 
each thickness required, complete in 
place. 

302.6.2 Payment shall be at the contract 
unit price per square yard per each 
thickness required, complete in p 1 ace 
which shall include all material, labor 
and equipment required in placing, grading 
and compacting the aggregate base course. 
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TABLE 302.A 
ENGINEERING REQUIREMENTS 

CHARACT ERI STI C 
Aggregate Type 

SPECIFICATION LIMIT(S) 
Fine Coarse 

40% max. Los Angeles Abrasion Wear (ASTM C 131) 
Soundness (5 cycles ASTM C 88) 
Crushed Aggregate (% Material Retained on 3/8inch 
sieve by wt., having at least two (2) fractured faces) 
Maximum% passing No.200 

15% max. 15% max. 
50% max. 

Plasticity Index (Material finer than No.40 sieve) 
Sand Equivalent Value 

TABLE 302.8 
GRADATION RANGES AND TOLERANCES 

60% of -No.30 
4.0 max. 
35 min. 

PRODUCTION RANGE (% passing) PRODUCTION TOLERANCES(+/-%) 
SIEVE SIZE\TYPE 

l-l/2 inch 
1 inch 
3/4 inch 
112 inch 
3/8 inch 
No.4 
No.30 
No.200 

A. Supplier 
B. Date 

I II 

100 100 
95-100 100 

90-100 
65-75 

65-80 
35-46 48-55 
12-18 18-25 
5-12 6-15 

TABLE 302.C 
SUBMITTAL REQUIREMENTS 

C. Design Mix Identification Number 
D. Contractor 
E. Construction project number 
F. Construction Project Title (contract) 
G. Certification of compliance 
H. Target Gradation of Material 

8 
8 
8 
8 
5 
3 

J Optimum moisture and maximum dry density relationship of 
material and graph 

The submittal shall be rejected without review if the specified data is not 
included. 

A. 
B. 
c. 
D. 
E. 
F. 
G. 
H. 

TABLE 302.0 
DELIVERY TICKET INFORMATION 

Name of Supplier 
Date of Delivery 
Delivery Ticket Number 
Name of Contractor 
Project Name (optional) 
Job mix formula identification 
Weight of load 
Time loaded 

302-3 

number 

(REVISED 12/92, UPDATE NO. 4) 



TABLE 302.E 
TEST REPORT INFORMATION 

A. Field Data 
Date of Sampling/Field Test 
Project Number or 
Permit Number 
Project Title 
Location of sample/field test as defined by the project 
plans and specifications 
Time of Sampling/field testing 
Field test results with reference specification limits 

B. Laboratory Data 
Base course classification 
Gradation 
Plasticity index 
Liquid limit 
Optimum moisture/maximum dry density relationship and graph 
Estimated soil resistance R-Value 
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SECTION 304 

LIME TREATED SUBGRADE 
AND/OR SUBBASE 

304.1 GENERAL 

This work shall consist of the treatment 
of one or more courses of subgrade or 
subbase material with hydrated lime as 
indicated on the plans or as specified in 
the supplementary Specifications. 

304.2 REFERENCES 

ASTM 
c 207 
D 1557 

This publication: 
SECTION 301 

304.3 MATERIALS 

Hydrated Lime--Commercial grade hydrated 
lime shall conform to the requirements of 
ASTM c 207 or Type N granular quick-lime 
which is free flowing with a minimum of 
94% cao and 100% passing the No. 4 screen. 

304.4 CONSTRUCTION REQUIREMENTS 

General--Where designated, the depth of 
subgrade or subbase shown on the plans 
shall be treated with amounts of com­
mercial grade hydrated lime as estab­
lished by the ENGINEER. 

30 4. 4 .1 The lime may be placed on the 
subgrade or subbase in either dry form or 
may be applied as a slurry. The lime or 
lime slurry shall be thoroughly mixed 
with the material to be treated as soon 
as practical. The CONTRACTOR shall 
handle the processing of lime in such a 
manner that lime dust will not be 
hazardous to workmen nor to the public. 
Initial mixing shall be performed the 
same day the lime is placed. 

304.4.2 After preliminary mixing, the 
section so treated shall be shaped, 
lightly compacted, and cured for a period 
of 1 to 4 days as directed by the ENGI­
NEER. During the curing period, the 
moisture content of the mixture shall be 
maintained from 2 to 5 percent above the 
optimum required for compaction. 

30 4. 4. 3 Following the curing period, the 
CONTRACTOR shall again mix the treated 
material until 100% of the slaking frac­
tion passes the 1 1/2 inch sieve and a 
minimum of 60% passes the No. 4 sieve 
using approved road mixers or other ap­
proved equipment which is capable of 
thoroughly mixing and processing the 

combined materials. Compaction shall 
begin immediately after final mixing. 
Each course of lime treated subgrade and 
subbase shall be compacted to 90 percent 
of maximum density, as determined by ASTM 
D 1557, except that when pavement, curb, 
gutter, driveways, sidewalks, or other 
structures are to be placed directly upon 
the lime treated material, the top 6 
inches thereof shall be compacted to 95 
percent of maximum density and in ac­
cordance with the applicable provisions 
of Section 301, subgrade Preparation. 

304.4.4 When compacting and shaping are 
complete, the subgrade shall be kept 
moist until the first layer of base or 
other surfacing material has been placed, 
in order to prevent shrinkage cracks. 

304.5 MEASUREMENT AND PAYMENT 

Measurement for lime treated subgrade and 
subbase, except for quantity of hydrated 
lime, will be made on the square yard 
basis. Measurement to determine area 
shall be made horizontally. Measurement 
for hydrated lime will be made on the 
number of tons ( 2,000 pounds dry weight) 
delivered and placed as approved by the 
ENGINEER. Payment will be as specified 
in the Bid Proposal. 
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SECTION 305 

CEMENT TREATED BASE CONSTRUCTION 

305.1 GENERAL: The work provided shall include the 
furnishing, placement and compaction of one or more 
courses of plant mixed Portland cement treated base course 
(CTB) to the lines, grades, dimensions, moisture, density 
and typical sections as specified in the plans and 
specifications, and as directed by the Engineer. The 
Contractor shall be solely responsible for the cement treated 
base either hatched at and/or delivered to the site. A design 
mix for CTB shall be certified in accordance with the 
requirements of Section 13 of these specifications. Each 
design mix submitted and authorized for use 1mder this 
specification shall be identified by a number, tmique to that 
design mix and aggregate production plant/pit. If a change 
in material(s) from that specified in the design mix occur 
during a project, the Contractor shall submit a new design 
mix to include the changed materials for authorization by 
the Engineer. A design mix shall not be used on a project 
without authorization by the Engineer. A design mix, upon 
request by a supplier, may be authorized by the Public 
Works Department Construction Division for use on City 
and City related projects for a period of 14 months, from the 
date of sampling of aggregates used in the job mix formula. 

305.2 REFERENCES. 

305.2.1 American Society for Testing and Materials 
(ASTM), (Latest Edition): 

C136 Standard Test Method for Sieve Analysis of Fine 
and Course Aggregates 

C150 Standard Specifications for Portland Cement 
D75 Standard Practice for Sampling Aggregates 
D422 Standard Test Method for Particle-Size Analysis of 

Soils 
D558 Standard Test Methods for Moisture-Density 

Relations of Soil-Cement Mixtmes 
D559 Standard Test Methods for Wetting <rnd Drying 

Compacted Soil-Cement Mixtures 
D560 Standard Test Methods for Freezing and Thawing 

Compacted Soil-Cement Mixtures 
Dl632 Standard Practice for Making and Curing Soil­

Cement Compression and Flexure Test Specimens 
in the Laboratory 

D1633 Standard Test Method for Compressive Strength of 
Molded Soil-Cement Cylinders 

D2419 Standard Test Method for Sand Equivalent Value 
of Soils and Fine Aggregate 

D2922 Standard Test Methods for Density of Soil <md 
Soil-Aggregate in Place by Nuclear Methods 

02940 Standard Specification for Graded Aggregate 
Material for Bases or Subbases for High ways or 
Airports 

D3017 Standard Test Method for Water Content of Soil 
and Rock in Place by Nuclear Methods 

D4318 Standard Test Methods for Liquid Limit, Plastic 
Limit, and Plasticity Index of Soils 

305.2.2 This Publication: 

SECTION 113 WARRANTY AND GUARANTEE; 
TESTS AND INSPECTIONS; 
CORRECTIONS, REMOVAL OR 
ACCEPTANCE OF DEFECTIVE WORK 

SECTION 301 SUBGRADE PREPARATION 
SECTION 302 AGGREGATE BASE COURSE 

CONSTRUCTION 

305.3 MATERIALS. 

305.3.1 Portland cement to be used or furnished under 
this specification shall comply either with the requirements 
of ASTM Cl50, Type II. Low Alkali (LA) cement, or as 
specified herein. or as specified in the Supplementary 
Technical Specifications, Drawings, or as approved by the 
Engineer. The Contractor shall submit certification of 
compliance signed by the cement manufactmer, identifying 
the cement Type and source (plant location), stating the 
Portland cement used in the cement treated base delivered 
to the project complies with this specification. If required, 
certification of the portland cement used for each day's 
concrete placement, shall be submitted to the Engineer. 
Portland cement specified in <m authorized design mix shall 
be of the same source and type for all cement treated base 
tmder that design mix identification number, as specified in 
the design mix. 

305.3.2 Aggregates for cement treated base course shall 
consist of a combination of cmshed stone, cmshed gravel, 
crushed portland cement concrete, and natural or 
manufactured sand conforrr:llng to the requirements of 
SECTION 302, GRADED AGGREGATE BASE COURSE 
CONSTRUCTION. 

305.3.3 Water used in cement treated base shall be clean 
and free from injurious <unounts of oil, acids. alkalis. salts, 
organic materials, or other deleterious substances. 
Nonpotable water shall not be used unless the requirements 
of ACI 318.3.4.3.2 are met 
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305.3.4 Prime coat for surface sealing of compacted 
cement treated base shall comply with the requirements of 
CSS-IH Cationic Emulsified Asphalt as specified in Section 
112. 

305.4 PROPORTIONING. 

305.4.1 The Contractor shall be solely responsible for the 
cement treated base design mix proportions <md material 
hatched and delivered to the site. 

305 .4.2.1 A cement treated base design mix shall be a 
blend of portland cement, aggregate base course and water. 
The design mix shall be prepared in a laboratory under the 
direct supervision of a New Mexico Registered Professional 
Engineer. The testing equipment used in the design 
development of the design mix shall be calibrated annually 
with calibration standards traceable to the National Bureau 
of Standards. Certificates of calibration shall be maintained 
at the laboratory for review by the Engineer. A copy of the 
certifications shall be provided to the Engineer upon his 
request 

305 .4.2.2 Portland cement shall be proportioned by 
percent of dry weight of aggregates. The amount of 
portland cement shall be the minimum cement content that 
will provide a aggregate cement water mixture, when 
compacted at optimmn moisture, as determined by ASTM 
D558, and that will comply with the requirements of 
TABLE 305.A. 

TABLE 305.A 
CEMENT TREATED BASE PROPERTIES 

CHARACTERISTIC 

A. Weight Loss After 
12 Cycles: 

Wetting and Drying Tests 

SPECIFICATION 

15% maximum AST!viD559 

Freezing and Thawing Tests 15% maximum AST!viD560 

B. Compressive Strength 
(average of2 samples) 

Samples Molded 
Samples Cured 
Samples Tested 

550 750 psi @7 days 

ASTM D558 Method A 
ASTM D1632 
ASTM D1633 

305 .4.2.3 A submittal for cement treated base shall include 
but not be limited to the TABLE 305 .B. 

T.ABLE 305.B 
SUBMITTAL REQUIREMENTS 

A. Design Mix Identification Number 
B. Supplier 
C. Aggregate production phmUpit 
D. Name of Contractor 
E. Constmction Project Ti11e and Number 
F. Certifications of compliance of materials 
G. Certification of compliance of design mix 
H. Proposed proportions of materials 
J. Wet Dry Test results 
K. Freeze Thaw Test results 
L. Target gradation of aggregate 
M. Optimum moisture maximum dry density 

relationship and graph. 
N. Compressive strength test results, average of two 

briquettes (each), at 2 days, 7 days, and 28 days 

The submittal shall be rejected without review if the 
specified data is not inducted. 

305.5 BATCHING. 

305.5.1 Cement treated base shall be proportioned and 
mixed in a central mixing plant, either weigh hatching or 
volume hatching. The plant shall be equipped with feeding 
and metering devices which will introduce the aggregates, 
cement and water into the mixer in the proportions specified 
in the authorized design mix. The plant shall be calibrated 
at the particular configuration, to include but not be limited 
to scales, belt speeds, gate settings, dispenser rates and 
mixing time, to proportion a specified mix. The production 
configuration required for a design mix shall be maintained 
on file at the plant for review by the Engineer. Certification 
by the supplier that the required configuration was used in 
the production of cement treated base for each days 
production shall be maintained at the batch plant for review 
by the Engineer. Batch weights of materials and/or daily 
production weights will be recorded at the batch plant and 
maintained on file for review by the Engineer. 

305.6 TRANSPORTATION AND PLACEMENT. 

305 .6.1.1 Material shall be transported in suitable 
vehicles with a cover. Loads of material shall be covered 
immediately after loading and remain covered until 
unloading. 

305 .6.1.2 The Contractor shall provide to the Engineer 
with each load of material hatched and/or delivered to the 
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job site, before unloading at the site, a copy of a delivery 
ticket on which is printed, stamped or written, the 
information defined in TAJ3LE 302.C. 

TABLE 305.C 
DELIVERY TICKET INFORMATION 

A. Nmne of Supplier 
B. Date of Delivery 
C. Delivery Ticket Nmnber 
D. Nmne of Contractor 
E. Project Nmne (optional) 
F. Job mix formula identification number 
G. Weight ofload 
H. Time loaded 

305.6.2 Material shall be placed on prepared sub grade, 
prepared in accordance with the requirements of SECTION 
301, SUBGRADE PREPARATION, in lifts to provide a 
compacted thickness of not less than four (4) inches and not 
more than six (6) inches, to the required limits and sections 
specified in the plans and specifications or as authorized by 
the Engineer. 

305.6.3 Compaction of the material shall be initiated 
within sixty (60) minutes from the time of mixing. The 
material shall be compacted to an equivalent dry density 
greater than ninety five (95) percent of maximum dry 
density, at a moisture content range of optimum moisture to 
optimum moisture plus four ( 4) percent, as determined in 
accordance with ASTM D558. Compaction shall be 
completed within three (3) hours from the time of mixing as 
directed by the Engineer. 

305.6.4 Upon completion of compaction, the surface of 
the compacted cement treated base shall be sealed with a 
prime coat. The prime coat shall be applied as required to 
provide a uniform coverage of the surface. Application 
shall be between 0.05 and 0.15 gallons per square yard of 
surface. If final surfacing is placed within 24 hours after 
completion of compaction, the prime coat may be waived as 
authorized by the Engineer. The surface shall be kept at 
compaction moisture lmtil the next lift of material is placed 
in the event the prime coat is waived. 

305.6.5 Cement treated base shall not be placed on 
frozen subgrade or sub grade with a surface temperature less 
than 40°F. The material shall not be placed when the 
mnbient temperature is less than 40oF. 

305.6.6 Cement treated base shall be protected from 
freezing for a minimum of 7 days after placement. The 
material shall be cured before opening to traffic m 
accordance with the requirements of TABLE 305.D. 

TABLE 305.D 
CURING TO TRAFFIC SCHEDULE 

CURING TEMPERATURE 
RANGE ()F 

40-55 
56-75 
T>76 

CURING TIME 
(days) 

7 
5 
3 

305.6.7 The finish surface ofthe graded aggregate base 
shall not deviate in excess of 1<. inch in 10 foot \vhen tested 
with a 10 foot stTaight edge in any direction. All deviations 
from this tolerance shall be corrected at no expense to the 
Owner. Corrections, if required shall be completed within 
3 hours of mixing and prior to placement of prime coat. 

305.7 TESTING. 

305.7.1 Tests shall be performed in accordance with the 
requirements of this specification, the supplemental 
technical specifications, or as required by the Engineer. 
Testing equipment used in the performance of specified 
testing shall be calibrated armually with calibration 
standards traceable to the National Bureau of Standards, 
Certification records shall be maintained at the laboratory 
for review by the Engineer. A copy of the certifications 
shall be submitted upon request to the Engineer. 

305.7.2 A constmction s<unple of material supplied to a 
project shall be taken at a rate of one smnple per each 300 
tons delivered, or one smnple per day, whichever is greater, 
or as directed by the Engineer. The smnple shall be of such 
size to provide material for all tests specified. A smnple 
shall be tested for but not limited to the properties specified 
in TABLE 305.E. 

TABLE 305.E 
CEMENT TREATED BASE FIELD TESTS 

A. Gradation 
B. Moisture content 
C. Maximum density 
D. Compressive strength 

2 briquettes tested at 2 days 
2 briquettes tested at 7 days 

The average values of individual tests of all sieve size 
determinations shall comply with the job mix formula 
within the permissible tolerances shown in TABLE 302.8, 
SECTION 302., except material passing the No.200 sieve. 
Results of tests of an individual smnple may fall outside the 
permissible limits by no more than 2 percentage points on 
<my sieve except the No.200 sieve. Non compliance shall 
necessitate that the entire lot be res<unpled <md tested for 
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compliance. Non complying material shall be removed <md 
replaced as directed by the Engineer. The City will only 
pay for complying material or as directed by the Engineer. 
Cost of removal and replacement of non complying material 
shall be the responsibility of the Contractor. 

305.7.3 Field compaction tests shall be conducted in 
accordance with the requirements of ASTM D2922 <Uld 
D3017, at the rate of one test per lift per 500 sy of material 
placed, or one (1) test per day, or as directed by the 
Engineer. 

305. 7.4.1 Test reports shall include but not be limited to 
the requirements ofTABLE 305.F. 

TABLE 305.F 
TEST REPORT INFORMATION 

A. Field Data 
Date of Sampling/Field Test 
Project Number or 
Permit Number 
Project Title 
Material Supplier 
Delivery Ticket Number (material sample only) 
Design Mix identification Number 
Location of sample/field test as defined by the 
project plans and specifications 
Time of Sampling/field testing 
Ambient temperature at time of sampling/, °F 
Test results with reference specification limits 

B. The laboratory test results and corresponding 
production limits and/or specifications. 

305.7.4.2 Test results shall be reported to the Engineer, 
Contractor, Supplier and Materials and Testing Laboratory, 
Constmction Division, Public Works Department, in 
writing, within 7 working days of completion of the 
sampling and or field test. Non complying test shall be 
reported within 1 working day of completion ofthe test. 

305.7.4.3 The testing shall be certified to have been 
performed in compliance with the specifications by the NM 
Registered Professional Engineer in direct charge of the 
testing program. 

305.8 MEASUREMENT AND PAYMENT. 

305.8.1 Measmement of cement treated base course shall 
be by the square yard per each depth specified, complete in 
place. 

305.8.2 Payment shall be at the contract unit price per 

square yard per each thickness required, complete in place 
which shall include an material, labor and equipment 
required in placing, grading, compacting the cement treated 
base course and prime coat/moistme control, as authorized 
by the Engineer. 
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SECTION 306 

BITUMINOUS STABILIZED BASE AND SURFACING 

306.1 GENERAL 

Bituminous stabilized base and surfacing 
shall consist of a mixture of aggregate 
and emulsified or liquid asphalt. 

306.2 REFERENCES 

306.2.1 AASHTO: 
T 176 

306.2.2 This publication: 
SECTION 115 

306.3 AGGREGATES 

306.3.1 The aggregates shall consist of 
soil or mineral aggregates or blends 
thereof, which, when stabilized with 
asphalt and allowed to cure, will meet 
the specified requirements for sta­
bility. A representative sample of minus 
No. 4 material taken from the proposed 
mixture of aggregates and soil material 
shall yield a sand equivalent of 40 or 
more when tested in accordance with 
AASHTO T 176. The CONTRACTOR shall 
notify the ENGINEER if he intends to im­
port material in sufficient time to allow 
for the testing thereof to determine the 
suitability of the material and quantity 
of stabilizer required. 

306.3.2 Gradation will be the same as 
specified for Classes I or II, section 
302.3.2. 

306.4 ADVANCE TESTS 

Hhen mixing is to be done on the site, a 
representative sample of the aggregates 
shall be taken from each 10,000 square 
feet to be stabilized. When mixing is 
done in a central mixing plant, samples 
which are representative of the aggre­
gates to be used shall be taken for 
tests. ·The stabilizer and aggregates for 
the work shall meet the requirements of 
the supplementary Specifications. The 
quantity of stabilizer shall be as 
specified. In the case of emulsified 
asphalt, the ENGINEER will determine the 
quantity of water to be added. 

306 .5 MIXING 

The aggregate and asphalt shall be 
thoroughly mixed in a central pugmill­
type mixing plant (blade mixing shall not 
be used). The mixture shall be uniform 
and contain the percent, by weight or 
volume, of dry aggregate and asphalt as 
specified. If necessary, water shall 

be added to the aggregate in a quantity 
sufficient to completely disperse the 
emulsified asphalt and produce a plastic 
mixture free from balled fines or balled 
asphalt. 

306.5.1 CENTRAL PLANT MIXING: Bitumi­
nous stabilized base shall be placed on 
prepared subgrade, subbase, or base 
course as provided. Base course aggre-
gate and bituminous materials shall be 
processed in a stationary mixing plant 
conforming to the requirements of Section 
115, Asphalt Concrete, except that base 
course aggregate may not be placed in one 
stockpile. The base course aggregate 
shall be separated into not less than two 
bins. 

306.5,2 TRAVEL MIXING: 

306.5.2 .1 The travel mixing machine 
shall be of the pug type or auger type. 
The traveling mixer shall have provision 
for introducing the asphalt and water at 
the time of mixing through a metering 
device or other approved method. Both 
the asphalt and the water shall be ap­
plied by means of separate controls which 
will supply a uniform ratio of asphalt 
and/or water to the amount of aggregate 
passing through the mixer and produce a 
complete mixture with a uniform moisture 
content. Leakage of asphalt and/or water 
from equipment will not be permitted and 
care shall be exercised to avoid the ad­
dition of asphalt or water by spilling or 
any other means. Prior to mixing in the 
traveling mixer, the aggregate shall be 
placed in such a manner that all the 
material will be passed through the mix­
ing machine in one rni xing operation. If 
aggregate is brought to the site in sepa­
rate sizes, each of the sizes in proper 
amount shall be deposited by means of 
approved spreading device equipped with a 
readily adjustable strike-off device. 

306.5.2.2 The rate of movement of the 
mixing machine, the amount of material 
mixed, and the amount of mixing shall be 
so regulated that a mix satisfactory to 
the ENGINEER shall result. The material 
shall be mixed so that a uniform mixture 
of unchanging appearance is obtained and 
all particles of aggregate are coated 
with asphalt. 

306,6 PLACING AND MIXTURE 

The mixed base material shall be laid to 
the thickness shown on the plans in 
layers not to exceed 6 inches in 
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compacted thickness. Laydown of the 
bituminous stabilized base shall be ac­
complished with the use of an approved 
laydown machine. 

306.7 COMPACTING THE MIXTURE 

Rolling of the mixture shall commence 
immediately after it has been placed on 
the subgrade. Compaction shall be ac­
complished with the use of pneumatic 
rollers, steel wheel rollers, or vibra­
tory rollers, as approved by the ENGI­
NEER. After the specified compaction has 
been secured in the top layer with the 
pneumatic-tired rollers, the roadway 
shall be thoroughly rolled with self­
propelled tandem rollers with smooth 
steel wheels. Rolling shall commence at 
the outer edge of the base course and 
progress toward the center. Each base 
course layer shall be rolled until it is 
compacted and true to grade and cross 
section. Areas inaccessible to the 
roller shall be compacted by power tamp­
ing until as well compacted as the rolled 
portion. The surface of each layer shall 
be clean prior to placing the succeeding 
layer of material. 

306.8 DENSITY AND TOLERANCES 

Rolling shall be continued until at least 
96 percent relative compaction is ob­
tained as per AASHTO T 116. The thick­
ness of stabilized base compacted in 
place may deviate not more than plus or 
minus 1/2 inch from that specified, pro­
vided such variations are compensating. 
The surface shall not show any deviations 
in excess of 3/8 inch when tested with a 
10 foot straightedge applied parallel 
with the centerline of the roadway. 

306.9 MEASUREMENT AND PAYMENT 

306.9.1 Bituminous stabilized base will 
be measured horizontally by the square 
yard. Payment will be as specified in 
the Bid Proposal. 

306.9.2 Asphalt binder material will be 
measured by the gallon or ton. Unit of 
payment will be as specified in the Bid 
Proposal. 
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SECTION 307 

PLANT MIXED BITUMINOUS TREATED BASE CONSTRUCTION 

307.1 GENERAL: The work provided under this 
specification shall include the furnishing, placement and 
compaction of one or more courses of hot plant mixed 
bituminous treated base course (BTB) to the lines, grades, 
dimensions <md typical sections as specified in the plans <md 
specifications, as directed by the Engineer. The Contractor 
shall be solely responsible for the BTB either hatched at 
and/or delivered to the site. A job mix formula used for 
BTB shall be certified in accordance with the requirements 
of Section 13 of these specifications. Each job mix formula 
submitted and authorized for use under this specification 
shall be identified by a number, tmique to that job mix 
formula and production plant. If a change in material(s) 
from that specified in the job mix formula occur during a 
project, the Contractor shall submit a new job mix formula 
to include the changed materials for approval by the 
Engineer. A job mix formula shall not be used on a project 
without written approval of the Engineer. A job mix 
formula, upon request by a supplier, may be authorized by 
the Public Works Department Constmction Division for use 
on City and City related projects for a period of 14 months, 
from the date of sampling of aggregates used in the job mix 
formula. 

307.2 

307.2.1 

Cll7 

C136 

Cl50 
C207 

D979 

D995 

Dl075 

Dl559 

D2172 

D2493 

REFERENCES. 

Ame1ican Society for Testing and Materials 
(ASTM), Latest Edition: 

Standard Test Method for Materials Finer tha11 75-
um (No. 200) Sieve in Mineral Aggregates by 
Washing 
Standard Test Method for Sieve Analysis of Fine 
<md Course Aggregates 
Standard Specification for Portland Cement 
Standard Specification for Hydrated Lime for 
Masonry Purposes 
Standard Practice for Sampling Bituminous Paving 
Mixtures 
Standard Specification for Mixing Plants for Hot­
Mixed, Hot-Laid Bituminous Paving Mixtures 
Standard Test Method for Effect of Water on 
Compressive Strength of Compacted Bituminous 
Mixtmes 
Resistance to Plastic Flow of Bituminous Mixtures 
Using Marshall Apparatus 
Standard Test Method for Quantitative Extraction 
of Bitumen From Bituminous Paving Mixtures 
Standard Viscosity-Temperature Chart for 

Asphalts 
D2726 Stand~trd Test Method for Bulk Specific Gravity 

and Density of Non Absorptive Compacted 
Bit11minous Mixtures 

D2950 Standard Test Method for Density of Bituminous 
Concrete in Place by Nuclear Methods 

D3515 Standard Specifications for Hot-Mixed, Hot-Laid 
Bituminous Paving Mixtmes 

307.2.2 Americ<m Association of State Highway and 
Transportation O!Ticials AASHTO: 

T245 Resistance to Plastic Flow of Bituminous Mixtures 
Using 'Yhu·shall Apparatns 

307.2.3 This Specification: 

SECTION 112 ASPHALT BINDER 
SECTION 302 AGGREGATE 

CONSTRUCTION 
BASE COARSE 

SECTION 336 ASPHALT CONCRETE PAVEMENT 

307.3 MATERIALS. 

307.3 .l Aggregate for phmt mixed bituminous base 
course (BTB) shall consist of a combination of crushed 
"stone, crushed graveL crushed asphalt concrete, crushed 
portland cement concrete, and natural or manufact11red sand 
conforming to the requirements of sub section 302.3, 
SECTION 302, AGGREGATE BASE COURSE 
CONSTRUCTION. 

307.3.2 The asphalt binder shall conform to the 
requirements of either SECTION 112 ASPHALT BINDER, 
and TABLE 307 A, the Supplemental Technical 
Specifications, and/or as authorized by the Engineer. The 
Contractor shall submit laboratory analysis of the asphalt 
binder used in the design development of the job mix 
formula, certification of compliance, identifying the grade 
and source (plant location), temperature viscosity 
relationship reported in accordance with ASTM 0 2493, 
and the minimum mixing <md compaction temperature 
ranges. The certification shall state the asphalt binder to be 
furnished to the project, and/or used in the biil1minous 
treated base course delivered to the project complies with 
this specification. Certification of the asphalt binder used 
for each day's placement, shall be submitted to the 
Engineer, upon request, for each grade <md each job mix 
formula used on the project. 
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TABLE 307.A ASPHALT BINDER GRADE 

Application Penetration 

All 60 70 

Grade 

Viscosity 

AC20 

Perfonnance 
Grade (PGi 

70-22 

307.3.3 Admixtures shall be proportioned as a percent 
(%) by weight or liquid ounces per unit weight, of dry 
aggregate shall be used in BTB provided tmder this 
specification. Antistrip admixtures shall be either hydrated 
lime, or portland cement, or a liquid admixture, or modified 
asphalt proportioned as a percent (%) by weight or liquid 
mmces per tmit weight, of dry aggregate, as approved by the 
Engineer. 

307.4 PROPORTIONING. 

307.4.1 The Contractor shall be solely responsible for the 
bituminous treated base job mix formula proportions and 
material hatched and delivered to the site under this 
specification. 

307.4.2 A bituminous treated base (BTB) job mix 
formula shall be a blend of asphalt binder, graded aggregate 
base and anti sttip admixture propmiioned in accordance 
with the requirements of this specification. The job mix 
formula shall be prepared in a laboratory under the direct 
supervision of a New Mexico Registered Professional 
Engineer. The testing equipment used in the design 
development shall be calibrated annually with calibration 
standards traceable to the National Bureau of Standards. 
Certificates of calibration shall be maintained at the 
laboratory for review by the Engineer. A copy of the 
certifications shall be provided to the Engineer upon his 
request. 

307.4.3 A job mix formula shall be determined based on 
a minimum of five (5) asphalt binder contents reference 
points, with a minimum of two reference points bracketing 
the recommended asphalt content, containing only that 
portion of a mix that passes a one inch sieve. Job mix 
formula submittals shall include all information required to 
verify the proposed job mix formula complies with the 
production ranges and/or variations specified. 

307.4.4 Asphalt binder shall be proportioned by percent 
of dry weight of aggregates. The amount of binder shall be 
the minimum cement content that will provide an asphalt 
aggregate anti strip mixuue, when compacted in accordance 
with ASTM Dl559, that will comply with the requirements 
of TABLE 307 B. 

TABLE 307.B BITUMINOUS TREATED BASE 
PROPERTIES 

PROPERTY 

Unconfined Compressive 
StTength 

SPECIFIC:\ TION 

250 psi 

307.4.5 The asphalt content shall be selected, based on 
laboratory testing such that the job mix formula physical 
properties do not exceed the tabulated limits for a variation 
in asphalt content of± 0.5%. 

307.4.6 Anti strip admixUJre shall be proportioned to 
provide a minimlm1 compressive strength of 85% or greater 
retained strength as detennined by ASTM D1075. BTB 
prepared with an mlti strip admixture shall have <m 
unconfined compressive strength at least equal to the BTB 
without the anti strip admixture. 

307.5 SUBMITTALS. 

307.5.1 A job mix formula submittal shall include but 
not be limited to that defined in TABLE 307.C, as directed 
by the Engineer. A submittal shall be rejected if it does not 
include the information specified. 

TABLE 307.C 
SUBMITTAL REQUIREMENTS 

A. Name of Supplier 
B. Date of submittal 
C. Job mix formula identification number 
D. Date of sampling of aggregates 
E. Certification of compliance of materials 
F. Temperature viscosity curve with recommended 

mixing and compaction temperatures for proposed 
asphalt binder 

G. Proposed job mix formula target proportions of 
materials 

H. Certification of complim1ce of proposed job mix 
formula by the NM Registered Professional Engineer 

J. Job mix formula performance target characteristics 
and specification limits 

K. Tabulation of laboratory design development test 
results 

L. Graphical representation of the following test results: 
I. Unconfined compressive strength vs. Asphalt 

Content 
n. Marshall Density (pcf) vs. Asphalt Content (0/c,j 

111 Voids ln Mineral Aggregate (%VMAl vs. Asphalt 
Content ( 'Y.,) 

M. Specific h'Tavity of asphalt cement 
N. Bulk Specific Gravity of aggregate 
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307.6 BATCHING. 

307.6.1 BTB shall be batched in accord<mce with the 
requirements of ASTM D3515, the requirements of this 
specification, and/or as approved by the Engineer. Batching 
facilities shall comply with the requirements of ASTM D 
995, and this specification. A batch plant shall be certitled 
annually by ;m independent New Mexico Registered 
Professional Engineer, to comply with the requirements of 
this specification and Section 13. Certitlcation shall be 
completed within 12 months prior to submittal of a job mix 
formula to be produced at the plant. The batch plant shall 
be calibrated annually with calibration standards traceable 
to the National Bmeau of Standards. Certificates of 
calibration and production certitlcations shall be maintained 
at the plant for review by the Engineer. A copy of the 
certifications shall be submitted to the Engineer upon 
request. 

307.7 TRANSPORTATION AND PLACEMENT. 

307.7.1 Material shall be transpmted in suitable vehicles 
with a cover. Material shall be covered immediately after 
loading and remain covered untiltmloading. Diesel fuel or 
other petrolemn based solvents shall not be used in the bed 
of transport vehicles as a release agent to prevent build up 
of material. 

3 07.7 .1.1 The Contractor shall provide to the Engineer 
with each load of asphalt concrete batched at and/or 
delivered to the job site, before unloading at the site, a copy 
of the delivery ticket on which is either printed, stamped or 
written, the information defined in TABLE 307. D. 

TABLE 307.D 
DELIVERY TICKET REQUIREMENTS 

A. Name of Supplier 
B. Date of Delivery 
C. Delivery Ticket Number 
D. Name of Contractor 
E. Project Name (optional) 
F. Job mix formula identitlcation munber 
G. Weight ofload 
H. Time loaded 

307.7.2 Bituminous treated base shall be placed in 
uniform layers/lifts in accordance with the requirements of 
Section 336. The thickness of a layer/lift shall not less than 
4 inches, be at least equal to three (3) times the nominal 
maximum size aggregate of the job mix. formula used but 
not greater than 8 inches. 

307.7.3 The material shall be compacted when the 
material temperature is in the r<mge specified by the asphalt 

cement supplier1s temperature viscosity curve in the 
approved job mix. formula. Compaction shall be completed 
before the temperatme of the material cools to 200 °F. 
Compaction shall not be allowed when the material 
temperature is equal to or less than 200 °F. The materials 
shall be compacted to a density greater than 96% of 
laboratory M,u·shall density. At the direction of the 
Engineer. core samples may be taken to verify constructed 
asphalt concrete properties. T11e Contractor shall be 
responsible lor patching core holes with the s<une or simila.r 
material as the adjacent asphalt concrete. Diesel fuel or 
otherpetrolemn based solvents shall not be used as a release 
agent to clean equipment used to place <md compact asphalt 
concrete. 

307.8 TESTS. 

307.8.1 Constmction quality control tests shall 
performed in accord<mce with the requirements of this 
specification, the supplemental teclmical specifications, or 
as required by the Engineer. Testing equipment used in the 
performance of specified testing shall be calibrated annually 
with calibration standards traceable to the National Bureau 
of Stand<rrds. Certification records shall be maintained at 
the laboratory for review by the Engineer. A copy of the 
certifications shall be submitted upon request to the 
Engineer. 

307.8.2 A field sample shall be taken in accordance with 
the requirements of ASTM D979, either for each 300 tons 
delivered per day to a project, or 2 s<unples per day, or as 
directed by the Engineer. The scunple shall be of such size 
to provide material for all tests specified. 

307.8.3 A sample shall be tested for but not limited to the 
properties specified in TABLE 307.E. 

TABLE 307.E BTB SAMPLE TESTS [I] 

A. Marshall Density (75 blows/face) [2,3] 
B. Marshall Bulk Specific Gravity/Density 
C. Unconfined compressive strength of Marshall 

Briquettes (average of 3) 
D. Asphalt binder content 
E. Extracted aggregate gradation 

[I] Material used for an individual test shall be split from 
the san1e sample 

[2] Compaction temperature for material can be tlve (5) op 

I ess but not more than five ( 5) op greater than the 
median compaction temperature recommended in the 
temperatme viscosity curve in the authorized submittal 

[3] A minimum of three (3) standard briquettes shall be 
molded 
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307.8.4 Field compaction tests shall be conducted in 
accordance with the requirements of ASTM D2950, at the 
rate of one test per lift per 500(+/- 50) sy of asphalt material 
placed, or fraction thereof placed, per day, or as directed by 
the Engineer. Samples of the compacted asphalt pavement 
may be taken ;md tested to determine conformance of the 
finished BTB with the specified requirements either as 
requested by the Contractor, or as directed by the Engineer. 
The Contractor shall be responsible for all sampling and 
material replacement at no cost to the Owner where samples 
are removed. Three (3) six ( 6") inch diameter cores shall be 
taken to represent a Lot, as directed by the Engineer and 
tested for compaction in accordance with the requirements 
of ASTM D2726. Test results shall be reported as specified. 

307.8.5 Test reports shall include but not be limited to 
the information defined in TABLE 307.F. 

TABLE 307.F 
TEST REPORT REQUIREMENTS 

A. Date of Sampling/Field Test 
B. Project Number or Permit Number 
C. Project Title 
D. Supplier 
E. Delivery Ticket Number (sample only) 
G. Job Mix Formula Identification Number H. 

Location of sample/test as defined by the project plans 
;md specifications 

J. Time of Sampling/Field Test 
K. Material temperature at time of sampling, ''F 
L. Material 
M. Ambient temperatme at time of sampling, ''F 
N. Test results with reference specification limits 

307.8.6 Test results shall be reported to the Engineer, 
Contractor, supplier and Materials and Testing Laboratory, 
Constmction Division, Public Works Department, in 
writing, within 7 working days of completion of the 
sampling and/or field test. Noncomplying test shall be 
reported to the Engineer, Contractor, supplier <md Materials 
and Testing Laboratory, Construction Division, Public 
Works Department, within 1 working day of completion of 
the test. 

307.8.7 The testing shall be certified to have been 
perfmmed in compliance with the specifications by the NM 
Registered Professional Engineer in direct charge of the 
testing program. 

307.9 MEASUREMENT AND PAYMENT. 

307.9.1 Measurement of Pl<mt Mixed Bit11minous 
Treated Base Course shall be by the square yard per each 
thickness required, complete in place. 

307.9.2 Payment shall be at the contract unit price per 
square yard per each thickness required, complete in place 
which shall include all material, labor <md equipment 
required in placing, grading and compacting the Plant Mix 
Bituminous Treated Base Course. Payment will be made 
for material ;md placement/compaction that complies with 
the requirements of the specifications, as authorized by the 
Engineer. 
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SECTION 308 

NATURAL GRAVEL SURFACING FOR UNPAVED ROADHAYS 

308.1 GENERAL 

This section defines the material and 
construction requirements for natural 
gravel surfacing for unpaved roadways. 

308.2 REFERENCES 

308.2.1 ASTM: 
c 117 
c 131 
c 136 

308.2.2 AASBTO: 
T 90 
T 180 

308.3 MATERIALS 

308.3.1 CLASSIFICATION: Materials for 
use as natural gravel surfacing shall be 
classified, in order of preference, as 
follows 

308.3.1.1 Processed natural material 

308.3.1.2 Decomposed granite 

308.3.1.3 The CONTRACTOR may 
either of these materials when 
surfacing is specified without 
qualification. 

supply 
natural 
further 

308,3,2 PROCESSED NATURAL MATERIAL: 
Processed natural material shall consist 
of hard, durable fragments of stone or 
gravel and a filler sand or other finely 
divided mineral matter. It shall be free 
from an excess of soft or disintegrated 
pieces, alkali, adobe, vegetable matter, 
loam or other deleterious substances. 

308.3.2.1 Physical Requirements: When 
sampled and tested in accordance with 
standard testing methods, the aggregate 
shall meet the following requirements: 

308.3.2.2 Percentage of Hear: Hhen 
tested in accordance with ASTM C 131, the 
percentage of wear shall not exceed 40 
percent after 500 revolutions. 

308.3.2.3 Plasticity Index: When tested 
in accordance with AASHTO T 90, the 
plasticity index shall not be more than 8 
nor less than 3. 

308.3. 2.4 Grading: 
be well graded when 
with ASTM C 136 and 
age composition by 
within the following 

The aggregate shall 
tested in accordance 
c ll7. The percent­
dry weight shall be 
1 imits: 

screen 
or sieve 
1 1/2 inch 

1 inch 
No. 4 
No. 200 

Percent 
Passing 

100 
90 - 100 
40 - 75 

6 - 20 

308.3.3 DECOMPOSED GRANITE: Decomposed 
granite shall be any granitiod rock which 
has been weathered in place and which has 
principle constraints granular fragments 
of quartz and feldspar. It may also con­
tain fragments of granitic rock not yet 
broken down into the component minerals. 
This material shall remain stable when 
saturated with water. Particles larger 
than 2 inches which will not be broken in 
the process of rolling and tamping during 
construction, shall not be used. Decom­
posed granite shall meet the following 
specifications: 

308,3,3,1 Physical Requirements: \-/hen 
sampled and tested in accordance with the 
standard testing methods the aggregate 
shall meet the following requirements: 

308.3.3.2 Percentage of Hear: Testing 
shall be in accordance with ASTt1 C 131, 
except that a 15 pound total representa­
tive sample shall be utilized and that 
nothing shall be placed in the drum other 
than the sample. Hhen tested as herein 
described not more than 20 percent of the 
total sample shall pass the No. 200 sieve 
after 500 revolutions. Testing of this 
pr educt shall be in accordance with ASTt1 
c 117. 

308.3.3.3 Plasticity Index: Hhen tested 
in accordance with AASHTO T 90, the 
plasticity index shall not be more than 
10 nor less than 3. 

308.3.3.4 Grading: Hhen tested in ac­
cordance with ASTM c 136 and c 117, the 
percentage composition by dry weight 
shall be within the following limits: 

Screen 
or Sieve 
2 inch 
No. 4 
No. 200 

308.4 SAMPLE 

Percent 
Passing 

100 
40 - 75 

6 - 20 

A representative sample of proposed mate­
rial to be utilized as natural gravel 
sur facing shall be submit ted to the city 
Materials Testing Laboratory two weeks 
prior to intended use. This material 
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shall be tested for specification compli­
ance and recommendations. 

308.5 CONSTRUCTION OF ROADHAY 

308.5.1 Natural gravel surfacing shall 
have a minimum compacted thickness of 6 
inches. The construction plans may 
require a greater thickness, due to local 
conditions. 

308.5.2 The surfacing material shall be 
compacted to 95 percent of maximum den­
sity as determined by AASHTO T 180 for 
full thickness of surface. 

308.5.3 The slope of roadway surface 
from crown to edge of surfacing shall be 
2 percent. 

308.6 MEASUREMENT AND PAYMENT 

The measurement for natural gravel sur­
facing shall be the square yard for a 
specified thickness. Payment will be 
made at the unit price per square yard as 
indicated in the Bid Proposal. 
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SECTION 320 

UTILITY AND MONUMENT ACCESS 
COVER ADJUSTMENTS 

320,1 GENERAL 

It is essential that the location of all 
access covers shall be known and that 
accessibility to operational utilities 
shall be maintained during paving opera­
tions. 

320.2 REFERENCES 

320,3 PRE-CONSTRUCTION· 

320.3.1 Prior to the placement of street 
paving materials the ENGINEER and the 
CONTRACTOR shall separately record in 
written form the locations of all exist­
ing utility and monument access covers 
within the construction area. Recordings 
shall be coordinated between the ENGINEER 
and CONTRACTOR. 

320.3.2 The ENGINEER shall 
City surveyor that there 
reference markers in the 
area that may be damaged 
during paving operations. 

notify the 
are survey 

construction 
or destroyed 

320.3.3 During the pre-construction con­
ference the ENGINEER shall advise all the 
utility representatives that access cover 
adjustments may be required, The ENGI­
NEER shall be advised by the representa­
tives as to the actions planned for the 
cover adjustments. 

320.4 ACCESS COVER ADJUSTMENTS 

320.4.1 WATER VALVE BOXES: Grade and 
adjustments of valve boxes will be made 
in accordance with standard Detail Draw­
ings. 

320.4.2 MANHOLES; Grade adjustments to 
manholes may be made by utilizing adjust­
ment rings, by adding or subtracting 
layer ( s) of bricks, or by adding or sub­
tracting to the barrel of the manhole. 
See Standard Detail Drawings. 

320.4,3 t10NUMENTS: several types of 
monument containers and covers would 
basically require removal of the con­
tainer and resetting to new elevations or 
the possibility of using an adjustment 
ring. currently the City is using sur­
face type markers at new construction 
sites. These markers can be raised or 
lowered by an adjusting bolt. City 
surveyor's responsibility. 

320.44 TRAFFIC OR FIRE ALARM SYSTEM 
BOXES: The traffic or fire alarm system 

boxes are of the pull box configuration 
and are normally located outside of the 
paved area. Any required grade adjust­
ment would be made by removal and relay­
ing the box. 

320.4.5 OTHER UTILITIES: For grade ad­
justments to access covers of other 
utility company facilities, the ENGINEER 
shall contact the concerned utility as to 
their requirements. Any details will be 
shown on the construction plans. 

320,5 TIME OF ADJUSTMENT 

320.5.1 NEW PAVING: Prior to placement 
of surface course all access covers shall 
be adjusted to final grade. 

320.5.2 OVERLAY HEATER REPAVING OR OTHER 
TYPES OF RESURFACING 

320,5,2.1 Generally overlay, heater 
repaving or other types of resurfacing 
occur in a developed area. Therefore, it 
is essential that all utility access 
cover locations be recorded as specified 
in subsection 320.3,1. 

320.5,2.2 If the CONTRACTOR elects to 
remove valve boxes, valve covers, manhole 
rings, or other access covers which may 
interfere with the milling operation, the 
CONTRACTOR shall replace these items im­
mediately after the passage of the 
milling equipment. Under no circum­
stances will these openings remain 
covered with a flat wood or metal barrier 
and a paving section material for more 
than 8 hours after milling. 

320.5.3 SURFACE SEALS: Surface sealing 
occurs in developed areas; therefore, 
access covers shall be exposed as soon as 
sealed surface permits vehicle access to 
the area. Removal of any sealing mate­
rials from covers shall be completed 
within two working days after application. 

320.6 MEASUREMENT AND PAYMENT 

Depending upon the type of street im­
provement being constructed the following 
measurements and payment shall be used: 

320.6.1 For new street paving there will 
be no payment made for adjustments of the 
access covers in order to position them 
at the proper elevations. 

320.6.2 Hhen the work consists of over­
lay, slurry seal or heater remix 
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resurfacing, the access cover adjustments 
may involve specific methods for various 
types of covers. Payment shall be made 
as specified in the Bid Proposal. 

320.6.3 If a form of surface seal (1/4" 
or less in applied thickness) is used, 
grade adjustments should not be neces­
sary. All access cover surfaces shall be 
exposed immediately after application of 
treatment. No separate payment will be 
made. 
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SECTION 328 

QUIET ASPHALT CONCRETE PAVEMENT 

328.1 GENERAL: Quiet asphalt concrete (QAC) 
pavement shall consist of proportioning, mixing in a central 
plant, aggregate, bituminous materials, admixtures as 
required, tr;msporting, placing, and compaction, in 
substantial compliance with this specification, at the 
areas/vohunes and dimensions specified in the CONTRACT 
plans and specifications. The CONTRACTOR shall be 
solely responsible for the QAC materials and construction. 
A job mix formula used for QAC shall be certified in 
accordance with the requirements of Section 13 of these 
specifications. Each job mix formula submitted and 
authorized for use under this specification shall be identified 
by a munber, lmique to that job mix formula and production 
plant. If either a ch:mge in material(s) or material supplier(s) 
from that specified in the job mix formula occurs during a 
project, authorized use of the job mix formula on the project 
may be canceled as directed by the ENGINEER. A job mix 
formula shall not be used on a project without written 
approval of the ENGINEER. A job mix formula, upon 
request by a supplier, may be authorized by the Public 
Works Department Construction Division for use on City 
and City related projects for a period of 14 months. from the 
date of sampling of aggregates used in the job mix formula. 

328.2 REFERENCES: 

328.2.1 American Society For Testing and Materials 
(ASTM), (Latest Edition): 

C88 Test Method for Smmdness of Aggregates by Use 
of Sodium Sulfate or Magnesium Sulfate 

C 117 Method for Material Finer Than 0. 75 urn (No.200) 
Sieve In Mineral Aggregates by Washing 

Cl31 Test Method for Resistance to Degradation of 
Small-size Coarse Aggregate by Abrasion and 
Impact in a Los Angeles Machine 

Cl36 Method for Sieve Analysis of Fine ;md Coarse 
Aggregate 

D242 Specifications for Mineral Filler for Bituminous 
Paving Mixtures 

D692 Specification for Coarse Aggregate for Bituminous 
Paving Mixtures 

D979 Methods of Sampling Bituminous Paving Mixtures 
D995 Specification for Mixing Plants for Hot-Mixed, 

Hot Laid Bitluninous Paving Mixtures 
D 1073 Specification for Fine Aggregate for Bittuninous 

Paving Mixtl1res 
Dl074 Test Method for Compressive Strength of 

Bituminous Mixtures 
Dl559 Resistance to Plastic Flow of Bituminous Mixtures 

Using Marshall Apparatus 

D2041 Theoretical Maximum Specific Gravity of 
Bit11minous Paving Mixhlres 

D2172 Quantitative Extraction of Bitumen From 
Bituminous Paving Mixtures 

D2493 Viscosity-Temperature Chart for Asphalts 
D2726 Bulk Specific Gravity and Density of Compacted 

Bituminous Mixtures Using Saturated Surface-Dry 
Specimens 

D2851 Test for Determining the Percentage of Fractured 
Particles in Coarse Aggregate 

D2950 Density of Bit1llninous Concrete in Place by 
Nuclear l'vlelhods 

D3203 Percent Air Voids in Compacted Dense and Open 
Bit1Iminous Paving Mixtures 

03515 Standard Specification for Hot Mixed. Hot-Laid 
Bituminous Paving Mixtures 

D4125 Asphalt Content of Bituminous Mixtmes by the 
Nuclear Method 

D4 791 Test for Flat Pa11icles, Elongated Particles, or Flat 
and Elongated Pclrticles in Coarse Aggregate 

328.2.2 American Association of State Highway and 
Transportation Officials (AASHTO) (Latest 
Edition): 

MP2 

PP-28 
TP4 

PP2 
T53 

T245 

T283 

Specification for Superpave 1
" Volumetlic Mix 

Design 
Superpave~'" 1 Volumetric Design for HMA 
Preparation of Compacted Specin1ens of Modified 
and Unmodified Hot Mix Asphalt by Me<ms of 
SHRP Gyratory Compactor 
Short <md Long-term Aging of Bituminous Mixes 
Quantitative Analysis of Bitumen From 
Bituminous Paving Mixtures. Ignition Oven 
Method 
Resist,mce to Plastic Flow ol' BillJminous Mixtures 
Using Marsh~1ll .-'\pparatus 
Resistance of Bl!uminous r-,.Ji.xture Tn \loisture 

Induced Dam~1gc 

T304 Uncompacted Vo1d Content of Fine .-\ggregate 

328.2.3 This publication: 

SECTION 13 Vv'ARRA"JTY AND GU.ARANTEE; 
TESTS AND INSPECTIONS; 
CORRECTIONS. REMOVAL, OR 
ACCEPTANCE OF DEFECTIVE WORK 

SECTION 112 ASPHA.L T BINDER 
SECTION 113 EMULSIFIED ASPHALTS 
SECTION 118 HYDRATED LIME 
SECTION 336 ASPKA..LT CONCRETE PA \'EiV!ENT 
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328.3 MATERJALS: 

328.3.1 The asphalt binder shall be perform<mce grade 
binder PG76-28 and comply with the requirements of 
Section 112. 

328.3.2 Aggregates shall be cmshed stone, crushed 
gravel, and natural or manufactured sand. Coarse 
aggregate(s) shall comply with the requirements of ASTM 
D692 and this specification. Fine aggregate(s) shall comply 
with the requirements of ASTM Dl073 and this 
specification. Aggregates shall be certified to comply with 
the requirements of this specification <md authorized for use 
by The ENGINEER before the materials may be 
incorporated into the construction. Prior to delivety of the 
aggregates or material containing the aggregates, The 
CONTRACTOR may be required to furnish samples of the 
aggregates to The ENGINEER for testing. Daily production 
aggregates gradations shall be submitted to the ENGINEER, 
upon request. 

328.3.3 Mineral filler shall comply with the requirements 
of ASTM D242, Mineral Filler for Bituminous Paving 
Mixtures and as specified herein. Mineral filler shall be 
certified to comply \Vith the requirements of this 
Specification and approved for use by the ENGINEER 
before the materials ITh'lY be incorporated in the 
constmction. Prior to either delivery of the mineral filler or 
material containing the mineral filler, The CONTRACTOR 
may be required to fumish samples of the mineral filler to 
The ENGINEER for testing. 

328.3.4 Quiet asphalt concrete shall comply with the 
mmmnun requirements of TABLE 328.C. Moisture 
susceptibility, % retained strength at 22% air voids, 
AASHTO T283, with freeze cycle. Admixtmes to reduce 
moisture susceptibility in a quiet asphalt concrete mix shall 
be either hydrated lime, portland cement, liquid admixture, 
or a modified asphalt binder as directed by the ENGINEER. 

328.4 PROPORTIONING 

328.4.1 The CONTRACTOR shall be solely responsible 
for the quiet asphalt concrete job mix formula Gmf) 
proportions and quiet asphalt concrete either batched at 
and/or delivered to the site. Quiet asphalt concrete shall be 
proportioned in accordance with the requirements of this 
Specification. 

328.4.2 Quiet asphalt concrete material shall be 
proportioned to comply with the requirements of TABLE 
328.A, 328.B, and 328.C of this specification, AASHTO 
MP2, Specification for Superpave TM Volumetric Mix 
Design, and PP-28, Superpave TM Volumetric Design for 
HMA. Quiet asphalt concrete job mix formula shall be 

designed under the direct super\'ision of a New Mexico 
Registered Professional Engineer who has completed a 
certified SUPERPA VE Mixhm Design & Analysis" Short 
Course. 

328.4.3 Quiet asphalt concrete design <md <malysis shall 
be perfmmed in a laboratory accredited in accord<mce with 
the requirements of the 1\'ew Mexico State Highway and 
Tnmsportation Depa11ment "Procedure for Approval of 
Testing Laboratories to Perform Inspection, Testing. <md 
Mix Design Services". April IJ. 1998 Edition. under the 
direct supervision of a New Mexico Registered Professional 
Engineer. 

328.4.4 The testing equipment used in the performance 
of design development testing shall be (1) certified to 
comply with the specifications, <md (2) calibrated annually 
with standards traceable to the National Bureau of 
St<mdards, as specified by the manufachtrer. Certificates of 
calibration and equipment standards shall be maintained at 
the laboratory for review and shall be submitted to the 
ENGINEER upon request. 

328.4.5 Aggregates and mineral anti strip admixture. if 
required. shall be proportioned to prm ide a combined 
aggregate gradation that complies with the requirements 
specified in Tables 328.A and 328.8. The target gradation 
shall have a similar shape characteristic gradation curve as 
the specification limits when graphically plotted on a 
standm·d "0.45 POWER" gradation chart. The gradation 
shall be reported to the nearest whole per cent for matetial 
passing sieves above the 0 075 mm (no 200) sieve. <md to 
the nearest 0.1 per cent for material passing the 0.075 mm 
(no. 200) sieve. 1l1e theoretical maximum density gradation 
curve shall be the curve represented by a straight line drawn 
from the intersection or the ordinate and abscissa ol' the 
graph to the one hundred percent passing point lt"lr the 
nominal maximum size aggregate. 

328.4.6 The asphalt binder content shall be proportioned 
to comply with the requirements defined in TABLE 328.C. 
The percentage of binder shall be detemrined based on 
laboratory testing complying with the requirements of this 
specification, submitted by the Contractor, and authorized 
by the ENGINEER. The percentage asphalt binder 
production tolerance shall be± 0.3 percent as determined by 
the tank strap method, ;md ± 0.5 percent for laboratory 
quantitative analysis methods. 

328.4.7 The materials specified in a job mix rormula 
shall be the san1e source and type for all quiet asphalt 
concrete batched, delivered, placed and compacted. under 
the identification code defmed for the authorized job mix 
formula. 
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TABLE 328.A- GRADATION 

Sieve Designation Percent by Weight Passing Sieve [A] 
m. (mm) Min Max . (:;c) 

0.75 ( 19.00) 100 100 

5/8 (16.00) 92 98 8 
\1, ( 12.50) 70 85 8 

3/8 (9.50) 40 60 8 

no.4 (4.75) 15 25 7 
no.16 (2.36) 5 15 5 

no.50 (0.30) 3 12 5 

no.200 (0.08) 2.0 6.0 2.0 
A Production Tolerance 

TABLE 328.8- COMBINED AGGREGATE DESIGN PROPERTIES 

AGGREGATE TYPE 
CHARACTERISTIC Coarse Fine PROCEDURE 

I. Coarse aggregate angularity, material> 4.75 mm 

2. Fine aggregate angularity as air voids, %, min 

3. Flat and elongated particles, 3: I or greater dimension, 
material> 4.75 mm,% 

4. Clay content, min % 

5. Deleterious material, max % 

6. LA Abrasion, material> 2.36 mm, max loss, % 

7. Sotmdness, max loss after 5 cycles,% 

[ 1] coarse aggregate has one or more fracured faces 
[2] coarse aggregate has two or more fractured faces 

95[ I] 90[2] 

20 max 

I 

40 

I5 

45 

45 

1 

40 

15 

ASTI'vl U5S21 

AASHTO TP 33 

ASTM D 4791 

ASTM D 2419 

ASTM C 142 

ASTM C 13I 

ASTMC 88 

TABLE 328.C- QUIET ASPHALT CONCRETE DESIGN SPECIFICATIONS 

Characteristics @ Nd 

A. Binder Content, PG76-28,% 

B. Air voids, % 

C. Voids filled with asphalt, VFA, minimum 

D. Gyratory Compactive Effort 

Compaction, % [ 1] 

< 75 

78-82 

< 85 

Gyrations 

Ni (initial) 

Nd (design) 

Nm (max) 

E. Moisture susceptibility, min %retained strength ~~: 22 '%air 1 oicls, 
AASHTO T283 

[1] As% of maximum theoretical specific gravity I density, Gmm. 

Specification 

5.5 to 6.5 

19.5-20.5 

35-45 

Specification 

7 

95 

150 

80 

[2] The bulk specific gravity (Gmb) of a molded briquette at Nm shall be determined based 
on mass (m) measured to the nearest O.Olg, and the volume (V) calculated to the nearest 0.1 
cc. The volume shall be calculated based on measurements of the dimneter and height of 
the briquette. The height (h) and diameter (d) of a briquette shall be measured to the nearest 
0.001 in. The volume shall be calculated from the average of at least four ( 4) measurements 
of the height and diameter, PI=3.1415927, 1 in=25.4 mm, and the formula V=0.25Pid 2h. 
The bulk specific gravity shall be calculated as the mass divided by the volume, 
Gmb@Nm=mJV, reported to 0.001. For English units, Gmb'=Gmb@Nm x 62.245 pcf. 
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328.5 SUBMITTALS: 

328.5.1 A job mix formula submittal shall include but 
not be limited to the infonnation specified in Table 328.D. 

TABLE 328.D- SUBMITTAL INFORMATION 

L Identification 

A Asphalt concrete supplier 

B. Laboratory that performed design/development tests 

C. Date of Submittal 

D. Unique mix code identification number 

E. Aggregate sample date 

IL Job Mix Formula (jmf) 

A. City type/application of asphalt concrete 

B. Component material target proportions to include combined aggregate gradation and asphalt content, specifications, 
and production tolerances 

C. 0.45 power gradation plot of combined aggregate gradation with specification and production limits 

D. Temperature viscosity relationship of binder 

E. Recommended mixing, compaction, and release to traffic maximum temperatures. 

F. Tabulation of job mix formula perfonnance characteristics defined in TABLE, at the proposed design proportions, 
with reference specification limits and production limits (if specified), maximmn theoretical specific gravity/density 
(as pcf), and bulk specific gravity/density (pcf). 

G. Reference daily production gradation, see Section 116 

IlL Certifications of Compliance 

A Compliance of job mix formula by NM Registered Professional Engineer in direct charge of design/development; 

B. Design Laboratory Certification. 

C. Component materials testing and certification by supplier/rnanufactmer with supporting test data for materials used 
in design development 

D. Certification and laboratory test results of asphalt binder used in job mix formula design development, see Section 112. 

IV. Design Development (Tables and graphs, with specifications limits of the following: l 

L Trial Designs: Aggregate gradations, 3 minimum required, and trial asphalt binder content (% l 

a) Table of Aggregate Gradations <Uld 0.45 power plot, with specification limits 

b) Trial design% asphalt content 

c) Trial designs volumetric <Ulalysis for each gradation, VMA, Va, VF A, graph not required 

d) Trial designs compaction analysis@ Ni, Nd, and Nm, for each gradation 

e) Dust ratio for each trial design, graph not required. 

2. Job Mix Formula Design, (design development with a minimum of 4 asphalt binder contents required, and the 
recommended design characteristic bracketed by a minimum of two test points for the design binder content+ 0.5%) 

a) Table of design aggregate gradation and 0.45 power plot, with specification limits and production targets 

b) Compaction analysis Gmb as% Gm, at Ni, Nd, and Nm, vs asphalt content (separate graphs for Ni, Nd, and Nm) 

c) Volmnetric analysis ofVMA, Va, VFA, and dust ratio at design gyration, @Nd, vs% asphalt content 

d) Gyratory compaction tables as height of sample versus gyration, for each asphalt content, Gmb 
@ NM, and bulk specific gravity/density correction factor(s) (graphs not required) 

e) Maximum theoretical specific gravity/density (as pcf), Gmm• vs %asphalt content 

f) Corrected bulk specific gravity/density (as pcf), G 1011 , vs% asphalt content 

e) dust ratio vs.% asphalt content 

f) Recommended gyratory sample mass(g) for 115 mm sample height at Nm 
C. Ignition Correction Factor: Correction for material losses during asphalt content ignition oven analysis 

The correction factor shall be determined as the average value for three samples, design % asphalt content, 
design - 1.0%, and design+ 1.0%, developed in an ignition oven complying with the requirements of 
AASHTO T53, Method A 
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328.5.2 Ajob mix formula submittal shall be accepted or 
rejected witl1in ten (1 0) working days of receipt by the 
ENGINEER. A submittal shall be rejected if it does not 
include the specified infonnation. 

328.6 CONSTRUCTION METHOD 

328.6.1 Quiet Asphalt Concrete shall be batched in 
accordance with the requirements of ASTM D3515, the 
requirements of this Specification, as autlwrized by fue 
ENGINEER. Batching facilities shall comply with the 
requirements of ASTM D995, and iliis Specification. A 
batch plant shall be certified annually by a New Mexico 
Registered Professional Engineer, to comply wiili fue 
requirements of this Specification and Section 13. 
Certification shall be completed within 12 months prior to 
submittal of a job mix formula to be produced at fue plant. 
The batch plant shall be calibrated annually with calibration 
standards traceable to the National Bureau of Stcmdards. 
Certificates of calibration and production certifications shall 
be maintained at fue plant for review and shall be submitted 
to the ENGINEER upon request. 

328.6.2 The mineral aggregate mixing temperature shall 
be not less ilian nor greater fuan the mixing temperature 
range specified in the aniliorized job mix formula 

328.6.3 Asphalt binder mixing shall be not less than nor 
greater th<m the mixing temperature nmge specified in the 
authorized job mix fmmula when introduced into the 
mixture. 

328.6.4 Quiet Asphalt Concrete shall be batched and 
placed at the design proportions specified in fue authorized 
job mix formula wifuin the specified production tolerances 
for combined aggregate gradation and asphalt binder 
content. Asphalt concrete placed at a project, sampled and 
tested in accordance with this specification, shall have a 
gradation fuat complies with the auiliorized design gradation 
±ilie production tolerance(s) specified in the authorized job 
mix formula. Asphalt concrete placed at a project. sampled 
<md tested in accordance with this specification. shall have 
an asphalt content that complies with the design asphalt 
content± 0.5% (laboratory <malysis). 

328.7 DELIVERY 

328.7.1.1 Quiet Asphalt Concrete shall be delivered in 
tmcks free of fluid leaks. Tmcks detected to have leaks 
shall not be allowed on the project. Subgrade, base course, 
and asphalt concrete surfaces contaminated by uncontrolled 
equipment fluids shall be removed and replaced with 
complying material. Contaminated material shall be 
disposed of as specified. When hauling time from the 
mixing plant to the job site exceeds two hours or when 

inclement weather prevails. bituminous mixtures shall be 
covered with tarpaulins while being hauled. TI1e tarpaulins 
shall completely cover the load <md be firmly tied down. 
Mixtures shall be delivered to site of the work and placed 
without segregation of the ingredients <md within the 
temperature r<mge specified in the authorized job mix 
formula. Diesel fuel or other petroleum based solvents shall 
not be used in the bed of transport vehicles as a release 
agent to prevent build up of the asphalt material. Material 
contaminated wifu diesel fuel or other petroleum based 
solvents shall be removed and replaced with complying 
material by the CONTRACTOR, as directed by the 
ENGINEER, at no cost to the OWNER. 

328.7.1.2 The CONTR.i\CTOR shall provide to The 
ENGINEER with each load of quiet asphalt concrete 
batched at and/or delivered to the job site, before unloading 
at fue site, a delivery ticket on which is printed, stamped or 
written, the information defined in Table 329.D. A copy of 
the ticket shall be available for the ENGINEER <md a copy 
shall be available for quality assurance scunple reference. 
Diesel fuel or other petroleum based solvents shall not be 
used in the bed of tr<msport vehicles as a release agent to 
prevent build up ofthe SUPERPAVE asphalt material. If 
the use of diesel is detected. the load shall be rejected. 

TABLE 328.E- DELIVERY TICKET INFOR..MATION 

Name of Asphalt Concrete Supplier 
Date of Delivery 
Delivery Ticket Number Contractor 
Project Name (optional) 

Job Mix Formula Number 
Weight of Load (tons) 

Time loaded 

328.7.1.3 Quiet asphalt concrete shall be delivered to a 
project at a temperature that allows for placement <md start 
of compaction in the range specified in fue authorized job 
mix formula. 

328.7.2 Prior to pl;1cin[.! quiet asphalt concrete . all 
foreign matter sh<lll be S\\ept cleaned !"rom the surl~1ce ol" 
the existing pa,ement 

328.7.3 A tack coat shall be applied to provide a nniform 
and complete coverage. as directed by the ENGINEER. 
Tack shall consist of either SS-1 or SS 1 h emulsified 
asphalt, diluted with an equal volume of water. at the rate of 
0.03 to 0.12 gal!yd". The exact quantities being determined 
by the ENGINEER. Tack shall not be puddled. 

328.8 PLACEMENT AND COMPACTION: 

328.8.1 Quiet Asphalt Concrete may be placed when the 
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pavement temperatme is 60 "F <md rising, and the weather 
is favorable to construction, as authorized by the Engineer. 
Asphalt concrete may not be placed in either wet weather. 
or on a wet or damp surface, or on frozen supporting 
material 

328.8.2 In either narrow, or irregular sections, or 
intersections, or turning radiuses, or turnouts, where it is 
impractical to spread <md fmish the base and level the 
surface mixtures by machine methods, the CONTRACTOR 
may use placement equipment and/or acceptable hand 
methods, as authorized by the Engineer. 

328.8.3 Quiet asphalt concrete shall be placed in a 
uniform compactor lift, equal or greater than I inch and less 
than or equal to 1.5 inch, by means of a bituminous paver 
conforming to the requirements of Section 336. The 
temperature of1he mixture shall neither less than nor greater 
than 1he compaction temperatme nmge specified in the 
authorized job mix formula after placement on the road, 
behind the lay down machine. 

328.8.4 Compaction shall begin when the quiet asphalt 
concrete temperature is in the compaction temperature nmge 
specified in the authorized job mix formula. Compaction 
shall be completed before the temperature of the material 
cools to less than 200 °F. T11e material shall be compacted 
to a density of at least 78 % but not greater than 82 % of the 
maximum theoretical density as determined by ASTM 
D204l. 

328.8.5.1 Compaction equipment may be steel wheeled, 
pneumatic wheeled, and hand plate tampers, fi:ee of fluid 
leaks, selected by the CONTRACTOR, and authorized by 
the ENGINEER. Compaction equipment detected to have 
leaks shall not be allowed on the project. 

328.8.5.2 Compaction may be either static or dymm1ic 
(vibratory). All equipment shall be ballasted and operated 
as recommended by the rrumufacturer. Motorized wheeled 
dynamic (vibratory) compaction equipment shall have the 
frequency rate and amplitude setting readily available for 
review by the ENGINEER. Frequency rate and mnplitude 
adjustiblility shall be operable on so equipped motorized 
wheeled dynamic (vibratory) compaction equipment. 
Motorized compaction equipment with inoperable 
frequency rate and amplitudeadjustment feaUlres shall not 
be used on the project 

328.8.5.3 Mot01ized compaction equipment shall be 
equipped with automatic wheel spray systems to apply 
release agents to prevent tracking of asphalt concrete. 
Diesel fuel or other petroleum based solvents shall not be 
used as a release agent to prevent build up of the asphalt 
material. Material contmninated with diesel fuel or other 

petroleum based solvents shall be removed and replaced 
with complying mateiial by the CONTRACTOR as 
directed by the ENGINEER, at no cost to the OWNER. 

328.8.5.4 Repair and replacement of damaged adjacent 
property and structures, resulting from the use of vibratory 
rolling equipment, shall be the responsibility of the 
CONTRACTOR, at no cost to the OWNER. 

328.8.6 The surface shall be finished smooth, true to the 
dimensions shown on the plans, and be free of any 
irregularities in excess ofJ/16 inch in 10 feet, when tested 
with a 10 feet long straight edge resting on any l\\"O 12) 
suppot1s of equal height.. Any defective meas shall be 
immediately corrected removing the defective areas, 
replacing them with new material to conform to the 
remainder of the pavement, as directed by the ENGINEER. 
Such work shall be done by the CONTRACTOR at no cost 
to the owner. 

328.9 SAMPLING AND TESTING 

328.9.1.1 A quality assurance asphalt concrete material 
field sample shall be taken in accordance with the 
requirements of ASTM D979 for each job mix delivered. 
The materials shall be sampled at the greater rate of either 
one sample for each 250 tons, or one sample per day, for 
each type of material placed on a project, as directed by the 
ENGINEER. The sample shall be of such size to provide 
material for all tests specified <md a split sample to perform 
verification/referee tests for gradation <md binder content. if 
required. Tests shall be perfonned under the direct 
supervision of a New Mexico Registered Professional 
Engineer who has completed a certified ··stJPERPAVE 
Mixture Design & Analysis·· Short Course, in accordance 
with the requirements of this Specilication the Supplemenlal 
Technical Specirications. 01 ~ts directed b\· The 
ENGINEER. 

328.9.1.2 Quality assurance asphalt concrete analysis 
shall be (1) performed in a laboratory accredited in 
accordance with the requirements of the New Mexico State 
Highway and Transportation Department "Procedure for 
Approval of Testing Laboratories to Perform Inspection, 
Testing, and Mix Design Services", Aprill3, 1998 Edition, 
and (2) under the direct supervision of a New Mexico 
Registered Professional Engineer. 

328.9.1.3 Testing equipment used in the performance of 
specified testing shall be calibrated annually with 
calibration standards traceable to the national Bureau of 
Standards. Certification records shall be maintained at the 
Laboratory for review by The ENGINEER. A copy of the 
certifications shall be submitted to The ENGINEER upon 
request. 
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328.9.2 A sample shall be tested for but not limited to 
the properties of combined aggregate gradation, asphalt 
binder content, and maximum theoretical specific 
gravity/density, <md as required in TABLE 328.F. 

TABLE 328 F - FIELD SAMPLE LABORATORY TESTS 

I. Analysis (sample aging is not required) 
Analysis at authorized jmf gyrations, N; (initial), Nd (design), <md N m (max). ( 1) Two briquettes required. (2) 
Report average of test results of two briquette tests. 

A Compaction analysis with authorized design, <md specifications (if applicable) 

Bulk specific gravity/density, Gmb• @ Ni, Nd, <md Nm 
2 Maximum theoretical specific gravity/density, Gmm 
3 Compaction: Gmb as % Gmm at Ni, Nd, <md Nm 

4 Sample height, mm, at Nd 
B. Volume characteristics of compacted briquettes@ N d> with design value <tnd specification 

1 VMA, voids in mineral aggregate 
2 Va, voids in asphalt concrete 

3 VF A, voids filled with asphalt binder 
II. Asphalt binder content, with design value and authorized production range 

III. Dust ratio with design value and specification 
IV. Extracted Combined Aggregate, with design value(s l <md authorized production range 

A Gradation 
B. Coarse aggregate angularity, material> 4.75 mm, coarse aggregate has two or more fractured faces 

C. Flat and elongated p<U1icles, 3:1 or greater dimension, material > 4. 7 5 mm. '% 

328.9.3 A CONTRACTOR may challenge production 
material test results, binder content <md aggregate gradation, 
and request that the retained split asphalt concrete sample of 
record be released to his assigned laboratory and tested for 
compliance, as authorized by the ENGINEER. Notification 
of challenge shall be made in writing to the ENGINEER by 
the CONTRACTOR within 28 calendar days from date of 
sampling. Challenge test results shall be submitted to the 
ENGINEER for evaluation no later than 42 calendar days 
from date of sampling. Challenge test results will be 
evaluated in accordance with the "multi laboratory" 
precision tolerances specified, T53 for binder content, 
ASTM C 117 <md C 13 6 for aggregate gradation. Challenge 
and record test results that comply with precision tolerances 
will be averaged with the comp~mion test results of record 
and the matetial pay factor, PF rvr' recalculated, as directed by 
the ENGINEER. Challenge and record test results that do 
not comply with the precision tolenmces will direct the 
disqualification of the challenged sample, as directed by the 
ENGINEER. Cut/core sample(s) will be taken from the 
area(s) represented by the disqualified challenge sample(s) 
and evaluated by the lab of record under the observation of 
the CONTRACTOR, in accordance with the reqnirements 
of this specification and replace the disqualified sample test 
results. Analysis of the replacement cut/core sample(s) may 
not be challenged. The CONTRACTOR will submit 

challenge test results in writing to the ENGINEER for each 
split sample released to l11s assigned laboratory or record 
Challenges filed after the time limitations will not be 
considered. The OWNER shall pay for all complying tests. 

328.9.4.1 Quality assurance in place field compaction 
tests shall be conducted in accordance with the requirements 
of this specification, as directed by the Engineer. 

328.9.4.2 In place field density shall be measured in 
accordance with the requirements of ASTM D2950, at the 
greater rate of either three tests per 500 sy and fraction 
thereof placed in a day, or three samples per day. as directed 
by The ENGINEER. Compaction shall be calculated as the 
bulk specific gravity/density. divided by the average of the 
maximmn theoretical density ( G~.,~·Ll of the samples taken for 
that day's placement, reported to the nearest one tenth of a 
percent, xxx.x.%. The maximum theoretical specific 
gravity/density (GM~1) shall be determined in accordance 
with ASTM D2041, and reported to the nearest x.xxx I 0.01 
pound per cubic fooL The bulk specific gravity ( G mul of a 
core shall be determined based on the mass (m) measured to 
the nearest 0 1 g, cmd the volume (V) calculated to the 
nearest 0.1 cc. The core volume shall be calculated based 
on the height (h) and di,uneter (d) measured to the nearest 
0.001 in. The volume shall be calculated using the average 
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of at least four (4) measurements of the height <md diameter, 
PI=3.1415927, 1 in = 24.4 mm, <md the formula 
V=0.25Pld "h. The bulk specific gravity shall be calculated 
as the mass divided by the volume, Gmb=m/V, reported to 
0.001. For english units, G,"b'=G.,j,x62.245 pcf A core 
shall be drilled with a core barrel having ;m inside diameter 
equal or greater th<m 6 inches. 

328.9.4.3 A reference density test of ti1e support 
material, for the asphalt concrete roadway lift to be 
constmction, shall be taken prior to the placement of the 
fresh asphalt concrete lift, or defmed from previous test 
results. The density of the support material shall be used as 
reference in performing the density test of a fresh asp halL 
concrete lift in accordance with the requirements ASTM 

02950, placed over the support material. A density test or 
the support material shall be taken at ti1e rate of one t 1 l test 
for each 500 sy of surface or less to be paved over in a day. 
as directed by ilie Engineer The density of the support 
material shall be reported as "reference support material 
density" in the compaction test report of the constmcted 
asphalt concrete pavement over the area represented by the 
support material compaction test. 

328.9.4.5 Compaction tests shall be taken at random 
locations. as directed by T11e ENGINEER. The three 13\ 
general areas in which tests are to be taken are the free edge 
of a mat. mat interior. and the joints. The number oi· tesh 
taken in each area will vary but the total number of tests 
taken on ;my project shall be in the following ranges 

TABLE 328.G- FIELD IN PLACE DENSITY PROPORTIONS 

NOTES: 

Location 
Free Edge of Matt 

Mat Jnterior 
Joints2 

% of total tests 
20 to 3 3 

33 to 60 
20 to 33 

The free Edge of Mat test shall be taken in the area between one ( 1) foot ;md two (2) feet in from a free edge of a lift. 
2 Joints shall include the longitudinal ;md tr<msverse butt joints between adjacent lifts of asphalt having the same finish 

elevation. Tests may be taken on material placed against a cold joint edge of formed surface. 

328.9.4.6 Samples of the compacted quiet asphalt 
concrete pavement shall be sampled by the lab of record and 
tested to determine compaction at the request of the 
CONTRACTOR, as directed by the ENGINEER. A 
minimum of three (3) six (6") inch diameter cores shall be 
taken at random to represent material placed in a day, at the 
greater rate of one core for each 250 tons, or fraction 
thereof, or iliree cores per day, as directed by the 
ENGINEER. Compaction shall be calculated as the average 
measured bulk specific gravity/ density of the core, divided 
by the average of the maximum theoretical specific gravity/ 
density (GM~J of the samples taken for that day's placement, 
reported to the nearest one tenili of a percent, xxx.x.%. The 
bulk specific gravity (Gmh) of a core shall be determined 
based on ilie mass (m) measured to the nearest 0.1 g, and the 
volume (V) calculated to the nearest O.lcc. The core 
vohune shall be calculated based on the height (h) and 
diameter (d) measured to the nearest 0.001 in. The volume 
shall be calculated using the average of at least four ( 4) 
measurements of the height and diameter, PI=3.1415927, 1 
in = 24.4 mm, and ilie formula V=0.25Pid "h. The bulk 
specific gravity shall be calculated as the mass divided by 
thevohune, Gon,=rnJV, reported to 0.001. For english units, 
Gmb'=Gmbx62.245 pcf. A core shall be drilled with a core 
barrel having an inside diameter equal or greater than 6 
inches. The maximum theoretical specific gravity/density 
(GM~ shall be detem1ined in accordance wiili ASTM 

D2041, and reported to the nearest one-thousandth (0.00 1) 
and one-tenth potmd per cubic foot. Compaction 
determined from cores shall supersede tests results 
determined under ASTM D2950. The CONTRACTOR 
shall be responsible for asphalt concrete material 
replacement at cores holes, at no cost to fue OWNER, where 
samples are removed. The OWNER shall pay for all 
complying quality assurance compaction s;unpling and 
tests. 

328.9.4.7 Full depth cores the shall be taken, as directed 
by the Engineer, to detennine the depth of stmcture and 
determine the depth pay factor, PF D, defined in TABLE 
328J. A minimum of three fnll depth cores, having a 
minimtrm outside diameter of four ( 4) inches, shall be taken 
at random for each 1000 sy, or fraction thereof placed. 
Cores shall be evaluated in accordance with the 
requirements of 328.9.7. TI1e core length, depth of the 
pavement, shall be determined based on the average of three 
measurements of the lengili of the core. measured from 
circular ends of a S<unple. All measurements shall reported 
to the nearest 0.125" ( 1/8 inch). 

328.9.5.1 Test repmts shall include but not be limited to 
the inforrnation specified in TABLE 328.H - TEST 
REPORT. 
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328.9.5 .2 Test results shall be reported to The 
ENGINEER, CONTR..A..CTOR, Supplier <md Materials <md 
Testing Laboratory, Construction Division, Public Works 
Department, in writing, within 7 working days of 
completion of the s<unpling of the asphalt and/or tll e fleld 
testing. Non-complying tests shall be reported to The 
ENGINEER, CONTRACTOR. supplier and Materials and 
Testing Laboratory, Construction Division, Public Works 
Department, within I working day of completion of the test. 

328.9.5.3 The New Mexico Registered Professional 
Engineer in direct charge of the laboratory shall certify on 
a quality assunmce lest report that the test procedures used 
to generate the report complied with the specifications 

TABLE 328.H TEST REPORT 

A. Field Data and Test Results: 

Date of Sampling/Test 

2 

3 

City of Albuquerque Project Number or Permit Number 

Project Title 

4 Asphalt Concrete Supplier 

5 

6 

Delivery Ticket Number (asphalt concrete sample-only) 

Job Mix Formula Number 

7 

8 

9 

Location of sample/test as defined by Contract Documents 

LOT/SUBLOT reference, as directed by the ENGINEER 

Time of field sampling/testing 

10 

B. 

Material temperature at time of sampling, oF 

Laboratory Test Results 

1 Laboratory results as defined in TABLE 328 .F 

2 

c. 
Field test results with reference specification limits for each LOT 

Recommended Pay Adjustment Factor for a LOT 

C LM, material factor, see TABLE 328.H 

2 C r.c, placement/compaction factor, see TABLE 328.1 

3 PFu, depth factor defined in TABLE 336.F, see 328 . .1 

328.10 MEASUREMENT AND PAYM:ENT: 

328.10.1 Quiet asphalt concrete shall be measured by 
the square yard/lift, material delivered , placed, compacted, 
and fmished at the project, as specified in the CONTRACT 
DOCUMENTS. It shall be measured in a LOT, as directed 
by the ENGINEER. A LOT shall be each 1000 square 
yard/lift, or fraction thereof, or as specified in the 
supplemental technical specifications. Quality assunmce 
materials sampling and testing for a LOT shall be taken for 
each sublot of 250 tons placed. or fraction thereof, as 
directed by the Engineer. Compaction testing shall be taken 
for each sublot of 500 sy in accordance with this Section. 

328.10.2 Quiet asphalt concrete pavement shall be paid 
at the adjusted CONTRACT unit price, adjusted for 
payment by the equation below, as authorized by the 
ENGINEER. 

328.10.3.1 Quiet asphalt concrete pavement placed in <m 
area of 10 feet or more in width and 100 feet or more in 
length (requiring machine lay down) shall be divided into 

LOTS and paid at the adjusted CONTRACT unit price, 
specified in this section, as authorized by the ENGINEER. 

328.10.3.2 Quiet asphalt concrete pavement placed in an 
irregular area complying with 328.7.2 shall be divided into 
LOTS and paid at the adjusted CONTRACT unit price, 
specified in this section. as authorized by the ENGINEER. 

328.10.4.1 A LOT shall be paid at a unit price equal to 
the sum of the adjusted CONTRACT unit price. adjusted for 
deviation of full depth of stn1cture fJ-om CONTRACT 
specification. The unit price for a LOT shall be calculated 
in accordance with the equation below. 

UP'= PFil X F" X UP 
F N, 0.5 x (C 1 \I+ C,, 1. LOT adjustment factor 

C LM, materia! factor. see TABLE 3 28. H 

C u·, placement/compaction factor. see TABLE 3 28.1 

PF 1,. depth factor defined in TABLE :128 .I 

UP, CONTRACT unit price 

328.10.4.2 The material factor, C ~.~. 1 , IS the material 
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accept<mce factor for a LOT determined in accord<mce with 
TABLE 328.H, based on the absolute value of the deviation 
of the average value, or arithmetic mean (M), of the daily 
acceptance sarnple(s) test results of the sublots for the LOT, 
deviation from the CONTRACT authorized job mix formula 
targets (T), for either combined aggregate gradation or 
binder content. Acceptance samples shall be sampled and 
tested in accordance with the requirements of this 
specification. 

328.10.4.3 If the deviation is equal or less than the 
allowable deviation, D', the corresponding material pay 
factor, C LM• shall be used. 

TABLE 328.H MATERIAL FACTOR, C LM, FOR GRADATION & ASPH.A..LT BINDER CONTENT 

Number of Daily Samples D', Maximum Allowable Deviation [1, 2, 3) 

1 1.40D l.20D D 

2 D+R D + 0.37R D- O.IOR 

3 D + 0.30R D + 0.07R D- 0.14R 

4 D+O.l6R D- O.OlR D- 0.17R 

5 D+O.llR D- 0.03R D- 0.20R 

6 D +0.09R D- 0.05R D- 0.22R 

7 D + 0.07R D- 0.07R D- 0.24R 

8 D +0.06R D- 0.08R D- 0.25R 

9 D + O.OSR D- 0.09R D- 0.26R 

10 or more D + 0.04R D- O.lOR D- 0.27R 

Material Factor, C LM [3] 0.85 0.95 1.00 

[1] D, production tolerance±%, specified in the authorized job mix formula; 
R, range of test values, maximum- minimum values; M, average test value of a LOT's acceptance samples 

test results; 
T, target value specified in authorized job mix formula. 

[2) The material factor, C LM• shall be the lowest factor selected for IT-MI -c: D' calculated for either (a) the combined 
aggregate gradation and material passing the nominal maximmn size aggregate screen, 3/8 inch (9.5 mm), and 
smaller screens of the project authorized job mix fmmula, or (b) the asphalt binder content. 

[3] If the absolute value of the deviation of the daily mean from the target exceeds the maximum allowable deviation 
for a LOT, IT-MI :2 D', the LOT shall be removed and replaced with material complying with this 
specification, at no cost to the OWNER, as directed by the ENGINEER. If it is determined by the ENCi IN EER 
to be more practical to accept the LOT materiaL it may be accepted under written agreement between the OWNER 
and the CONTRACTOR, at <m assigned pay factor, C L,1= 0. 70, for a LOT having a compact ion factor, C 1. 0.8 5. as 

directed by the ENGINEER. 

328.10.5 The LOT placement/compaction factor, C Lr: , 

shall be defined in accordance with TABLE 328.1, as 
directed by the ENGINEER. The factor is determined 
based on the average of the compaction tests taken for a 
LOT, with no single test neither less than 77.0 %nor greater 
than 84.0 %. Acceptance compaction tests shall be 
performed in 

accordance with the requirements of this specification A 
LOT having a average compaction either less than 77.0 'X, 
or greater than 84.0% shall be evaluated, as directed by the 
ENGINEER. 

TABLE 328.1- PLACEMENT/COMPACTION FACTOR, C Lc 

Average Test Results 

84.1 %and greater 

83.1 to 84.0 

82.1 to 83.0 
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Factor, C Lc 

[ 1] 
0.85 

0.90 



78.0 to 82.0 

77.0 to 77.9 

less than 77.0% 

1.00 

0.85 

[I] 

[1] The lift defined for the LOT shall be removed and replaced by the CONTRACTOR with asphalt concrete pavement 
complyingv ... jth this specification at no cost to TheO\VNER, as directed by the ENGINEER. !fit is detennined by 
the ENGINEER to be more practical to accept the LOT. it may be accepted under \IT!lten agreement bet11·een the 
OWNER and the CONTRACTOR at tm assigned compaction pay factor, C t:· ~ 0 50, for the LOT. if the LOT has 
a material pay factor, C tm :c 0.85, as authorized by the ENGINEER. 

328.10.6 The depth factor, PF 0 , shall be defined in 
accordance with TABLE 328.J, based on the layer 
thickness of quiet asphalt concrete measured from cut 
samples taken from f111l depth cores of the constmction 
pavement section taken at random in accordance with 
328.9.4.7. The pay factor PF 0 shall be determined based on 
the deviation of the average layer thickness (d ... ) from the 
specified lift thickness (Ds ), of a minimum of three (3) 
wafers cut fi·om full depth cores. The average thickness of 
the wafers shall be measured to the nearest 0.125 (118) in. 
The thickness of any single wafer shall not be less than the 

specified section depth. minus 0.25 in. If an individual 
wafer thickness is identified with a thickness less than the 
specified depth, minus 0.25 in, additional cores may be 
taken to verify the condition, as directed by the 
ENGINEER. If the deficient condition is verified for a LOT, 
the depth deficient quiet asphalt concrete pavement shall be 
removed and replaced with complying pavement by the 
CONTRACTOR at no cost to the OWNER. as directed by 
the ENGINEER. Cores and cut wafers shall be maintained 
at the laboratory for a period of four weeks from date of 
sampling for review by the CONTRACTOR. 

TABLE 328.1 DEPTH FACTOR. PFj) 

Deficient Pavement Depth PFI 

0.00 In " D,-d,\ 0.25 in 1.00 

0.25 in < Ds-dA S: 0.50 in id)'liDl' 

Ds-dA > 0.50 in [A], [BJ 
Excessive Pavement Depth, d-D PF0 

Ds-dA < 0 1.00 

NOTES: 
Ds specified depth for the pavement stmcture of a Lot. 

dA average depth of the pavement stmcture as determined in accordance with 338.8.4.7 

[A] CONTRACTOR shall correct deficiencies, constmcting the pavement to the depth, grade, crown, and 
cross slope drainage, specified in the CONTRACT documents. at no cost to the OWNER, as directed by 
the ENGINEER. 

[B] If determined by the ENGINEER to be more practical to accept the pavement, the LOT may be accepted 
under written agreement behveen the OWNER and the CONTRACTOR. at an assigned pay factor of PF0 

=(d) 2/ (D) 2, for LOT(s), as authorized by the ENGINEER. 
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SECTION 329 

PLANT MIXED SE.I\L COAT CONSTRUCTION 

329.1 GENERAL: Plant mixed seal coat (PMSC) 
constmction shall be used on all streets with a posted speed 
of 40 mph and greater, and consist of proportioning, 
mixing in a central plant, aggregate, bituminous materials, 
admixtures as required, tr~msporting, placing, and 
compaction, in substantial compliance with this 
specification, at the areasivolumes and dimensions specified 
in the CONTRACT plans and specifications. The 
CONTRACTOR shall be solely responsible for the PMSC 
materials and construction. A job mix formula used for 
PMSC shall be certified in accordance with the 
requirements of Section 13 ofthese specifications. Each job 
mix formula submitted and authorized for use lmder this 
specification shall be identified by a number, lmique to that 
job mix formula and production plant. If either a change in 
material(s) or material supplier(s) from that specified in the 
job mix formula occurs during a project, authorized use of 
the job mix formula on the project may be canceled as 
directed by the ENGINEER. A job mix formula shall not 
be used on a project without written approval of the 
Engineer. A job mix formula, upon request by a supplier, 
may be authorized by the Public Works Department 
Constmction Division for use on City and City related 
projects for a period of 14 months, from the date of 
sampling of aggregates used in the job mix formula. Plant 
mix seal coat shall be used on all streets with a posted speed 
of 40 mph and greater. 

329.2 REFERENCES: 

329.2.1 American Society For Testing and Materials 
(ASTM): 

C88 Test Method for Soundness of Aggregates by Use 
of Sodium Sulfate or Magnesium Sulfate 

Cll7 Method for Material Finer Th<m 0.75 urn (No.200) 
Sieve In Mineral Aggregates by Washing 

Cl31 Test Method for Resistance to Degradation of 
Small-size Coarse Aggregate by Abrasion and 
Impact in a Los .Angeles Machine 

C136 Method for Sieve Analysis of Fine ;md Coarse 
Aggregate 

D242 Specifications for Mineral Filler for Bituminous 
Paving Mixtures 

D692 Specification for Coarse Aggregate for Bituminous 
Paving Mixtures 

D979 Methods of Sampling Bituminous Paving Mixtures 
0995 Specification for Mixing Phmts for Hot-Mixed, 

Hot Laid Bituminous Paving Mixtures 
D1073 Specification for Fine Aggregate for Bituminous 

Paving Mixmres 
D 1074 Test Method for Compressive Stren.[,>th of 

Bituminous Mixtures 
01559 Resist<mce to Plastic Flow of Bituminous Mixtures 

Using M<u·shall Apparatus 
D2041 Theoretical Maximum Speci lie Gra' ity of 

Bimminous Paving Mixntres 
D2493 Viscosity-Temperature Chart for Asphalts 
D2726 Bulk Specific Gravity <md Density of Compacted 

Bituminous Mixtures Using Saturated Surface-Dry 
Specimens 

D2851 Test for Determining the Percentage of Fractured 
Particles in Coarse Aggregate 

D2950 Density of Bituminous Concrete in Place by 
Nuclear Methods 

D3203 Percent Air Voids in Compacted Dense and Open 
Bitmninous Paving Mixtures 

D3515 Standard Specification for Hot Mixed, Hot-Laid 
Bituminous Paving Mixtures 

D4 791 Test for Flat Particles, Elongated Particles. or Flat 
and Elongated Particles in Coarse Aggregate 

329.2.2 American Association of State Highway ;md 
Transportation Officials (AASHTO) (Latest 
Edition): 

MP2 Specification for Superpave ni Volumetric Mix 
Design 

PP-28 Superpave111 Volumetric Design for HMA 
TP 4 Preparation of Compacted Specimem of 1\lodifled 

and Unmodified Hot Mix Asphalt by f\'1eans of' 
SHRP Gyratory Compactor 

PP 2 Shm1 <md Long-term Aging of Bituminous Mixes 
T53 Quantitative Analysis of Bit1tmen From 

Bituminous Paving Mixtures, Ignition Oven 
Method A 

T245 Resisr;.mce to Plastic Flow of'Bit1tminous Mixtures 
Using Marshall Apparatus 

T283 Resistance of Bituminous Mixture To Moisture 
Induced Damage 

T304 Uncompacted Void Content of Fine Aggregate 

329.2.3 This publication: 

SECTION 13 WARRANTY AND GUARANTEE; 
TESTS AND INSPECTIONS; 
CORRECTIONS, REMOVAL OR 
ACCEPTANCE OF DEFECTIVE WORK 

SECTION 112 ASPHALT BINDER 
SECTION 113 EMULSIFIED ASPHALTS 
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SECTION 118 HYDRATED LIME 
SECTION 336 ASPHALT CONCRETE PAVEMENT 

329.3 MATERIALS: 

329.3.1 AGGREGATE: 

329.3.1.1 Aggregates shall be cmshed stone, cn1shed 
gravel, <md natural or manufactured sand. Coarse 
aggregate(s) shall comply with the requirements of ASTM 
D692, Coarse Aggregate for Bituminous Paving Mixtures 
and this specification. Fine aggregate(s) shall comply with 
the requirements of ASTM DI073, Fine Aggregate for 
Bituminous Paving Mixtures and this specification. 
Aggregates shall be certified to comply with the 
requirements of this Specification and authorized for use by 
The ENGINEER before the materials may be incorporated 
in the constmction. Prior to delivery of the aggregates or 
material containing the aggregates, The CONTRACTOR 
may be required to fi.Irnish samples of the aggregates to The 
ENGINEER for testing. Daily production aggregates 
gradations shall be submitted to the ENGINEER, upon 
request. 

329.3.2 ASPHALT BINDER 

The asphalt binder shall be the perform<mce grade binder 
PG76-28 and shall comply with the requirements of 
SECTION 112. 

329.4 PROPORTIONING 

329.4.1 The CONTRACTOR shall be solely responsible 
for a plant mixed seal coat job mix formula (jmf) 
proportions either batched at and/or delivered to a project. 
PMSC shall be proportioned with a "performance grade 
binder" in accordance with the procedures defined in 
'Preparation of Compacted Specimens of Modified and 
Unmodified Hot Mix Asphalt by Me<ms of SHRP Gyratory 
Compactor and requirements of the SHRP-A-407, The 
SUPERPAVE Mix Design Manual for Ne1v Construction 
and Overlays, Level l SUPERP AVE Design Mix' and 
TABLE 329B, and TABLE 329.C. A job mix formula 
shall be designed tmder the direct supervision of a New 
Mexico Registered Professional Engineer who has 
completed a certified "SUPERPAVE Mixture Design & 
Analysis" Short Course. 

329.4.1.2 Asphalt concrete design and analysis shall be 
performed in a laboratory accredited in accordance with the 
requirements of the New Mexico State Highway <md 
Transportation Department "Procedure for Approval of 
Testing Laboratories to Perform Inspection, Testing, and 
Mix Design Services", April 13, 1998 Edition, under the 

direct supervision of a New Mexico Registered Professional 
Engineer. 

329.4.1.3 The testing equipment used in the perform<mce 
of design development testing shall be ( 1) certified to 
comply with the specifications, and (2) calibrated a.Jmually 
with standards traceable to the National Bureau of 
Standards, as specified by the manufacturer. Ce1tificates of 
calibration and equipment standards shall be maintained at 
the laboratory for review ;md shall be submitted to the 
ENGINEER upon request. 

329.4.2 Aggregates, mineral filler, <md <mti st1ip 
admixture if required, shall be proportioned to provide a 
combined aggregate gradation that complies with the 
requirements specified in Table 329.A and 329 B. and have 
the same or simihu· shape characteristic gradation curve as 
the specification limits when graphically plotted on a 
standard "0.45 POWER" gradation chart. The gradation 
shall be reported to the nearest whole per cent for material 
passing sieves above the 0.075 mm (no. 200) sieve, :.md to 
the nearest 0.1 per cent or material passing the 0.075 mrn 
(no. 200) sieve. The theoretical maximum density gradation 
curve shall be the curve represented by a straight line drawn 
from the intersection of the ordinate and abscissa or the 
graph to the one hundred percent passing point for the 
nominal maximum size aggregate. 

TABLE 329.A- GRADATION 

Percent by Weight 
Passing Sieve Prm\uc\ton 

Sieve Designation Toleranc;c 
in. (mm) Min Ma:-c " " 

3/4 ( 19.0) 100 100 

518 I 16 Ol 92 C)8 s 
1/:~ ( 12.5) 70 85 3 

3/8 (9.5) 40 60 3 

110.4 (4.75) 15 25 7 

no.16 (2.36) 5 15 5 

no.50 (0.30) 3 12 5 

no.200 (0.075) 2.0 8.0 2.0 
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TABLE 329.8- AGGREGATE PROPERTIES 

Fractured Faces 
Material > no.4 
(4.75 mm) 

Clay content, 
min% 

Deleterious 
material, max% 

LA Abrasion, 
material > no. 8 
(2.36 mm) 

Soundness 

Specification 

75%, min 
w/2 frac faces 

0.0 

1.0 

40% max loss 

15 % max loss, 
after 5 cycles 

Procedure 

Visual 

ASTM D2419 

ASTM C 142 

ASTMC13l 

ASTMC 88 

329.4.3 The job mix formula asphalt binder content shall 
be proportioned to comply with the requirements defined in 
TABLE 329 .C. The percentage of binder shall be 
determined based on laboratory testing complying with the 
requirements of this specification. submitted by the 
CONTRACTOR, and authorized by the ENGINEER The 
production tolerance oLm asphalt binder shall be± 0.3 per 
cent as detem1ined by the tank strap method and± 0.5 per 
cent as determined by laboratory quantitative analysis 
methods. 

329.4.4 The materials specified in a job mix formula 
shall be the same source <md type for all plant mix seal coat 
batched, delivered, placed <md compacted. under the 
identification code defined for the authorized job mix 
formula. 

TABLE 329.C- QUIET ASPHALT CONCRETE DESIGN SPECIFICATIONS 

Characteristics @ Nd 

A Binder Content, PG76-28,% 

B. Voids in Mineral Aggregate (VMA), min% 

C. Air voids, % 

D. Voids filled with asphalt, (VFA), min% 

E. Gyratory Compactive Effort @compaction temperatnre[2] 

Gyrations N 

Ni (initial) 7 

Nd (design) 95 

Nm (max) 150 

F. Moisture susceptibility, min% retained 
strength@ design %air voids, AASHTO T283 

[1] As% of maximum theoretical specific gravity I density, Gmm. 
[2] Specific by asphalt binder certification 

329.4.6 SUBMITTALS 

Specification 

5.5 to 6.5 

25 

17- 19 

30 

Compaction,% [1] 

<75 

81-83 

<85 

80 

329.4.5 The materials specified in a job mix formula 
shall be the same source and type for all quiet asphalt 
concrete batched, delivered, placed and compacted, under 
the identification code defined for the authorized job mix 
formula. 

329.4.6.1 A job mix f01mula submittal shall include but 
not be limited to the information specified in Table 328.D. 
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TABLE 329.D- SUBMITTAL INFORMATION 
I. Identification 

A. Asphalt concrete supplier 
B. Laboratory that performed design/development tests 
C. Date of Submittal 
D. Unique mix code identification number 
E. Aggregate sample date 

II. Job Mix Formula (jmf) 
A. City type/application of asphalt concrete 
B. Component material target proportions to include combined aggregate gradation and asphalt content, specifications, 

and production tolerances 
C. 0.45 power gradation plot of combined aggregate gradation with specification and production limits 
D. Temperature viscosity relationship of binder 
E. Recommended mixing, compaction, and release to traffic maximum temperatures. 
F. Tabulation of job mix formula performance characteristics defined in TABLE, at the proposed design proportions. 

with reference specification limits and production limits (if specified), maxinmm theoretical specific gravity/density 
(as pcf), and bulk specific gravity/density (pcf). 

G. Reference daily production gradation, see 116.3.2 
III. Certifications of Compliance 

A. Compliance of job mix formula by NM Registered Professional Engineer in direct charge of design/development; 
B. Design Laboratory Ce1tification. 
C. Component materials testing and certification by supplier/manufacturer with supporting test data for materials used 

in design development 
D. Certification and laboratory test results of asphalt binder used in job mix formula design development, see l 12.4.1.2 

IV. Design Development (Tables and graphs, with specifications limits of the following:) 
1. Trial Designs: Aggregate gradations, 3 minimum required, and trial asphalt binder content(%) 

a) Table of Aggregate Gradations and 0.45 power plot, with specification limits 
b) Trial design % asphalt content 
c) Trial designs volumetric analysis for each gradation, VMA, Va, VF A, graph not required 
d) Trial designs compaction analysis@ Ni, Nd, and Nm, for each gradation 
e) Dust ratio for each trial design, graph not required. 

2. Job Mix Formula Design, (design development with a minimum of 4 asphalt binder contents required, and the 
recommended design characteristic bracketed by a minimum of two test points for the design binder content+ 0.5%) 
a) Table of design aggregate gradation and 0.45 power plot, with specification limits and production targets -
b) Compaction analysis Gmb as% G,n, at Ni, Nd, and Nm, vs asphalt content (separate graphs for Ni, Nd, and Nm) 
c) Volumetric analysis ofVMA, Va, VFA, and dust ratio at design gyration, @Nd, vs% asphalt content 
d) Gyratory compaction tables as height of sample versus gyration, for each asphalt content, Gmb 

@ NM, and bulk specific gravity/density correction factor(s) (graphs not required) 
e) Maximum theoretical specific gravity/density (as pcf), Gm"" vs %asphalt content 
f) Corrected bulk specific gravity/density (as pcf), G mb' vs% asphalt content 
e) dust ratio vs.% asphalt content 
f) Recommended gyratory sample mass(g) for 115 mm sample height at Nm 

C. Ignition Correction Factor: Correction for material losses during asphalt content ignition oven <malysis 
The correction factor shall be determined as the average value for three samples, desit,'ll %asphalt content, 
design - 1.0%, and design+ 1.0%, developed in an ignition oven complying with the requirements of 
AASHTO T53, Method A. 

329.4.6.2 Ajob mix formula submittal shall be accepted 
or rejected within ten working ( 1 0) days of receipt by the 

ENGINEER. A submittal shall be rejected if it does not 
include the specified information. 
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329.5 CONSTRUCTION METHOD: 

329.5.1.1 PMSC shall be hatched in accordance with the 
requirements of ASTM D3515, the requirements of this 
Specification, or as authorized by the ENGINEER. 
Batching facilities shall comply with the requirements of 
ASTM D995, and this Specification. A batch plant shall be 
certified annually by a New Mexico Registered professional 
Engineer, to comply with the requirements of this 
Specification and Section 13. Certification shall be 
completed witlrin 12 months prior to submittal of a job mix 
formula to be produced at the plant. The batch plant shall 
be calibrated annually with calibration standards traceable 
to the National Bmeau of Standards. Certificates of 
calibration and production certifications shall be maintained 
at fue plant for review and shall be submitted to the 
ENGINEER upon request. 

329.5.1.2 The mineral aggregate mrxmg temperatme 
shall be not less than nor greater than fue mixing 
temperatme range specified in the authorized job mix 
formula 

329.5.1.3 Asphalt binder mixing temperature shall be 
not less than nor greater than fue mixing temperature range 
specified in fue authorized job mix formula when 
introduced into the mixture. 

329.5 .1.4 The mineral aggregate and asphalt binder 
shall be proportioned as specified in the aufuorized job mix 
formula and mixed until all aggregate pa.Iticles a~·e 

thoroughly and uniformly coated wifu asphalt binder. 

329.6 DELIVERY 

329.6.1.1 Plant mixed seal coat shall be delivered in 
trucks free of fluid leaks. Trucks detected to have leaks 
shall not be allowed on the project. Subgrade, base course, 
and asphalt concrete surfaces contaminated by tmcontrolled 
equipment fluids shall be removed and replaced with 
complying material. Contaminated material shall be 
disposed of as specified. When hauling time from fue 
mixing plant to the job site exceeds two homs or when 
inclement weather prevails, bitmninous mixtures shall be 
covered wifu tarpaulins while being hauled. The tarpaulins 
shall completely cover fue load and be fhmly tied down. 
Mixtures shall be delivered to site of the work and placed 
wifuout segregation of fue ingredients and within the 
temperature range specified in the authorized job mix 
formula. Diesel fuel or other petroleum based solvents shall 
not be used in the bed of trdilsport vehicles as a release 
agent to prevent build up offue asphalt material. Material 
contaminated wifu diesel f1Iel or other petroleum based 
solvents shall be removed and replaced wifu complying 

material by the CONTR.A.CTOR, as directed by the 
ENGINEER, at no cost to the OWNER. 

329.6.1.2 The CONTRACTOR shall provide to The 
ENGINEER with each load of plant mixed seal coat, a 
delivery ticket with the information contained in Table 
329.D. A copy of the ticket shall be available for the 
ENGINEER ;md a copy shall be available for quality 
assnr;mce smnple reference. Diesel fuel or other petroleum 
based solvents shall not be used in the bed of tr<msport 
vehicles as a release agent to prevent build up of the 
SUPERPAVE asphalt material. If the use of diesel is 
detected, the load shall be rejected. 

TABLE 329.D- DELIVERY TICKET 
INFORMATION 

Name of Asphalt Concrete Supplier 

Date of Delivery 

Delivery Ticket Number Contractor 

Project Name (optional) 

Job Mix Formula Number 

Weight of Load (tons) 

Time loaded 

329.6.1.3 PMSC shall be delivered to project at a 
temperature iliat allo\vs for placement and start of 
compaction in fue compaction temperature range specified 
in the aufuorized job mix formula. 

329.7 PLACEMENT AND COMPACTION: 

329.7.1. Plant mixed seal coat shall not be placed 
before March 1 or after September 31 of a calendar year, 
except as herein provided. The CONTRACTOR may be 
granted special pennission to place Plant Mix Seal Coats 
after September 30, as authorized by the ENGINEER. 
However, under no conditions will the Contractor be 
permitted to place a Phmt Mix Seal Coat on wet pavements, 
or when the ambient temperatme is less than 60''F, or under 
oilier conditions of weather fuat would preclude satisfactory 
results. 

329.7.1.2 Plant mixed seal shall be constructed only 
when the surface is dry. when the mat surfi1ce temperature 
on which it is to be placed is 60°F or above, when the 
weather is not foggy, rainy, or stmmy; ;md when the 
weather is favorable to obtain the desired results. 

329.7.1.3 Prior to placing plant mixed seal coat. all 
foreign matter shall be swept cleaned from the surface of 
the existing pavement. 
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329. 7.1.4 A tack coat shall be applied to provide a 
uniform <md complete coverage, as directed by the 
ENGINEER. Tack shall consist of either SS-1 or SS Lh 
emulsified asphalt, diluted with an equal volume of water. 
at the rate of 0.03 to 0.12 galiyd2. The exact qu<mtities 
being determined by the ENGINEER. Tack shall not be 
puddled. 

329.7.2 Plant mixed seal coat shall be placed in a 
compacted layer equal or greater than nominal maximum 
size of the aggregate andior equal or less than 3/4 of an 
inch, by means of a bituminous paver conforming to the 
requirements of Section 33 6. The temperatme of the 
mixture shall be not less than nor greater than the 
compaction temperature range specified in the authorized 
job mix formula after placement on the road, behind the lay 
down machine. 

329.7.3.1 The surface shall be finished smooth, tme to 
the dimensions shovvn on the plans with a minimum of three 
passes with a self propelled steel wheeled roller having a 
minimum rated capacity of20 tons. 

329.7.3.2 Finish rolling shall begin when the quiet 
asphalt concrete temperature is in the compaction 
temperature range specified in the authorized job mix 
formula. Finish rolling shall be completed before the 
temperatme of the material cools to less than 200 ''F. 

329.7.3 .3 Finish rolling equipment shall be steel 
wheeled, free of fluid leaks, selected by the 
CONTRACTOR, and authorized by the ENGINEER. 
Equipment detected to have leaks shall not be allowed on 
the project. 

329.7.3.4 Finish rolling equipment may be either static 
or dynamic (vibratory). All equipment shall be ballasted 
and operated as recommended by the m<mufacturer. 
Motorized wheeled dynamic (vibratory) equipment shall 
have the frequency rate <md amplitude setting readily 
available for review by the ENGINEER Frequency rate 
and amplitude adjustability shall be operable on so equipped 
motorized wheeled dynamic (vibratory) equipment. 
Motorized wheeled dynamic (vibratory) equipment with 
inoperable frequency rate and amplitude adjustment features 
shall not be used on the project. 

329.7.3.5 Finish rolling equipment shall be equipped 
with automatic wheel spray systems to apply release agents 
to prevent tracking of asphalt concrete. Diesel fi.Jel or other 
petroleum based solvents shall not be used as a release agent 
to prevent build up of the asphalt material. Material 
contaminated with diesel fi.1el or other petroleum based 
solvents shall be removed and replaced with complying 

material by the CONTRACTOR, as directed by the 
ENGINEER. at no cost to the OWNER. 

329.7.3.6 Repair and replacement or damaged adjacent 
property and structures. resulting from the use ofYibratory 
rolling equipment. shall be the responsibility of the 
CONTRACTOR, at no cost to the OWNER. 

329.7.4 The surface shall be finished smooth, tme to the 
dimensions shown on the plans. It shall be free of any 
surface irregularities in excess of 3/16 inch in 10 feet, when 
tested with a I 0 feet long straight edge resting on any two 
(2) supports of equal height. .1\ny defective areas shall be 
immediately corrected removing the defective meas. 
replacing them with new material to conform to the 
remainder of the pavement. as directed by the ENGINEER. 
Such work shall be done by the CONTRACTOR at no cost 
to the owner. 

329.8 SAMPLING AND TESTING 

329.8.1.1 Plant mixed seal coat material shall be sampled 
at the greater rate of one sample for each 250 tons, or 
fraction thereof, placed each day as directed by the 
ENGINEER. Tests shall be performed under !he direct 
supervision of a New Mexico Registered Professional 
Engineer who has completed a certified "SUPERPA VE 
Mixture Design & Analysis" Short Course. in accordance 
with the requirements of this Specification the Supplemental 
Technical Specifications, or as directed by The 
ENGINEER. 

329.8.1.2 Quality assmance asphalt concrete analysis 
shall be ( l) performed in a laboratory accredited in 
accordance with the requirements of the New Mexico State 
Highway and Transportation Department "Procedure for 
Approval of Testing Laboratories to Perform Inspection, 
Testing, and Mix Design Senrices", April 13, 1998 Edition. 
<md (2) tmder the direct supenrision of a New Mexico 
Registered Professional Engineer. 

329.8.1.3 Testing equipment used in the perform<mce of 
specified testing shall be calibrated <mnually with 
calibration st<mdards traceable to the national Bureau of 
Standards. Cettification records shall be maintained at the 
Laboratory for review by The ENGfNEER. A copy of the 
ce11ifications shall be submitted to The ENGINEER upon 
request. 

329.8.2 A plant mixed seal coat sample shall be tested 
for but not limited to the propetties combined aggregate 
gradation. asphalt binder content. and maximum theoretical 
specific gravity/density, <rnd reported as required in 329.E. 
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TABLE 329.E 
FIELD SAMPLE LABORATORY TESTS 

I. Analysis 

A Analysis at authorized jmf gyrations, N, (initial), Nd 
(design), and Nm (max). (1) Two briquettes 
required. (2) Report average of test results of two 
briquette tests. (3) Sample aging is not required. 

B. Volume characteristics of compacted briquettes 
with authorized jmf production specifications @ N ,, 

Nd, and N,w· 

VMA, voids in mineral aggregate; 

2 Va, voids in asphalt concrete; 

3 VF A, voids filled with asphalt binder; 

4 Gmb, bulk specific gravity and density, with 
authorized jmftarget 

II. Gmm, maximum theoretical specific gravity and 
density, with authorized jmftarget 

III. Asphalt binder content (Ignition oven ASHTO T53, 
method A) 

IV. Extracted Combined Aggregate 

A Gradation 

B. Coarse aggregate angularity, material> 4.75 mm 

C. Flat and elongated particles, 3:1 or greater 
dimension, material> 4.75 mm,% 

D. Fractured Faces, material> 4.75 mm 

329.8.3 A CONTRACTOR may challenge production 
material test results, binder content and aggregate gradation, 
and request that the retained split asphalt concrete scunple of 
record be released to his assigned laboratory and tested for 
compliance, as authorized by the ENGINEER. Notification 
of challenge shall be made in writing to the ENGINEER by 
the CONTRACTOR within 28 calendar days fi·om date of 
sampling. Challenge test results shall be submitted to the 
ENGINEER for evaluation no later than 42 calendar days 
from date of sampling. Challenge test results will be 
evaluated in accordance with the "multi laboratory" 
precision tolerances specified, T53 for binder content, 
ASTM C 117 and C 13 6 for aggregate gradation. Challenge 
and record test results that comply with precision tolerances 
will be averaged with the companion test results of record 
and the material pay factor, PF w recalculated, as directed by 
the ENGINEER. Challenge and record test results that do 
not comply with the precision tolerances will direct the 
disqualification of the challenged and record scunples, as 
directed by the ENGINEER. Cut/core sample(s) will be 
taken from the area(s) represented by the disqualified 
challenge scunple(s) and evaluated by the lab of record 
tmderthe observation of the CONTRACTOR, in accordance 

with the requirements of this specification and replace the 
disqualified sample test results. Analysis of the replacement 
cut/core scunple(s) may not be challenged. The 
CONTRACTOR will submit challenge test results in writing 
to the ENGINEER for each split sample released to his 
assigned laboratory of record. Challenges filed after the 
time limitations will not be considered The 0\VNER shall 
pay for all complying tests. 

329.8.4 Test results shall be reported to The 
ENGINEER, CONTRACTOR. Supplier and 1vlatenals and 
Testing Laboratory, Constntction Division. Public Works 
Dep<lrtment, in writing, within 7 working days of 
completion of the sampling of the asphalt and/or the field 
testing. Non-complying tests shall be reported to The 
ENGINEER. CONTRACTOR. supplier and Mate1ials and 
Testing Laboratory. Constn1ction Division. Public Works 
Department, vvithin I working day of completion ofthe test. 

329.8.5 The New Mexico Registered Prolessional 
Engineer in direct charge of the laboratory shall certify on 
a quality assurance test report that the test procedures used 
to generate the report complied with the specifications. 

329.9 MEASUREMENT AND PAYMENT: 

Plant mixed seal coat shall be measured sepmate by either 
the ton or squme yard of materials placed on a project. 
measured complete, in place, and accepted, as specified in 
the CONTRACT Unit of payment will be at the adjusted 
CONTRACT unit price(s) as specified in 329 9 I, as 
authorized by the ENGINEER . 

329.9.1 Plant mixed seal coat shall be paid at the 
adjusted CONTRACT unit price, adjusted for payment by 
the equation below <md TABLE 329.F, as authorized by the 
ENGINEER. The material factor, PPm, is the accephmce 
factor for material placed on a project each day. It shall be 
defined in accordance with TABLE 329.F, based on the 
deviation of the average value or arithmetic mean ( M) of the 
daily acceptance scunple(s) test results, for either combined 
aggregate gradation or binder content, from the reference 
target (T), as specified in the authorized job mix fmmula. If 
the deviation of the daily mean (average), M, from the 
target, T, exceeds the maximum allowable deviation, D', for 
a LOT, IT-MI > D', the LOT shall be removed <md replaced 
with material complying with this specification, at no cost 
to the OWNER, as directed by the ENGINEER. If it is 
determined by the ENGINEER to be more practical to 
accept the material, the LOT may be accepted under written 
agreement between the GWNER and the CONTRACTOR, 
at an assigned pay factor ofPFm= 0.70. 
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UP' =PFm x UP 

UP', adjusted CONTRACT unit price. S/ton 
UP, CONTRACT unit price, $/ton 

Pfm, PAY FACTOR (see TABLE 329.E) 

TABLE 329.F - MATERlAL FACTOR, PPm, FOR GRADATION & BINDER CONTENT 

For JT-M! =I<D', [1, 2] 
Number of Daily Samples D', Maximum Allowable Deviation [3] 

1.40D 1.20D D 

2 D+R D + 0.37R D- O.IOR 

3 D + 0.30R D + 0.07R D- O.I4R 

4 D+O.I6R D-O.OlR D- 0.17R 

5 D + O.llR D- 0.03R D- 0.20R 

6 D + 0.09R D- 0.05R D- 0.22R 

7 D +0.07R D- 0.07R D- 0.24R 

8 D + 0.06R D- 0.08R D- 0.25R 

9 D + 0.05R 0- 0.09R D- 0.26R 

10 OR MORE D + 0.04R D- O.IOR D- 0.27R 

PFm [3] 0.85 0.95 1.00 

[1] D, production tolerance+/-%, and the authorized job mix fonnula. 
R, range of test values, maximum- minimum values, M, average test value of a LOT's samples test results, 
T, target value specitied in authorized job mix fonnula. 

[2] If the deviation of the daily mean from the target exceeds the maximwn allowable deviation for a LOT, 
I T-M I > D', the LOT shall be removed and replaced with material complying with this specification, at no cost 
to the OWNER, as directed by the ENGINEER. If determined by the ENGINEER to be more practical to accept 
the material, the LOT may be accepted tmder written agreement between the OWNER and the CONTRACTOR, at 

an assigned pay factor PFm = 0. 70. 

[3] The material factor, PPm, shall be the lowest of the factors calculated for either the combined aggregate gradation 
of material passing any of the nominal size aggregate screen, 3/8 inch, and smaller screens. or, the binder content. 
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SECTION 330 

ASPHALT EMULSION SLURRY SEAL 

330.1 GENERAL 

The slurry seal surface shall consist of 
a mixture of emulsified asphalt; mineral 
aggregate, and water, properly portioned, 
mixed, and spread evenly on the surface. 
The cured slurry shall have a homogenous 
appearance, fill all cracks, adhere 
firmly to the sur face, and have a skid 
resistant texture. 

330.2 REFERENCES 

330.2.1 This publication: 
SECTION 113 
SECTION 336 

330.3 MATERIALS 

330.3.1 ASPHALT EMULSION: The emulsi­
fied asphalt shall be of the type 
specified by or shown on the plans and 
shall conform to the requirements of 
section 113. 

330.3.2 AGGREGATE: Mineral aggregates 
shall consist of natural or manufactured 
sand, slag, crusher fines, or a combina­
tion thereof complying to the require­
ments of Section 115. 

330.3.3 WATER: All water used with the 
slurry mixture shall be potable and free 
from harmful soluble salts. 

330.4 JOB-MIX DESIGN 

A job-mix formula for the asphalt 
emulsion slurry seal shall be determined 
by an approved testing laboratory from 
representative samples of graded 
aggregate produced and stockpiled by the 
CONTRACTOR and meeting all of the 
specified requirements. The job-mix 
design shall specify the asphalt content, 
and, if required, the amount of mineral 
filler to be used. 

330 .5 EQUIPt1ENT 

All equipment, tools, and machines used 
in the performance of this work will be 
maintained in satisfactory working order 
at all times. 

330.5.1 SLURRY MIXING EQUIPMENT: 

330.5.1.1 The slurry mixing machine will 
be a continuous flovr mixing unit and be 
capable of delivering accurately a pre­
determined proportion of aggregate, 
water, and asphalt emulsion to the mixing 
chamber and to discharge the thoroughly 

mixed product on a continuous basis. The 
aggregate shall be prewetted immediately 
prior to mixing with the emulsion. The 
mixing unit of the mixing chamber shall 
be capable of thoroughly blending all 
ingredients together. No violent mixing 
shall be permitted. 

330.5.1.2 The mixing machine shall be 
equipped with an approved fines feeder 
that provides an accurate metering device 
or method to introduce a predetermined 
proportion of mineral filler into the 
mixer at the same time and location that 
the aggregate is introduced. 

330.5.1.3 The mixing machine shall be 
equipped with a water pressure system and 
fog type spray bar adequate for complete 
fogging of the surface preceding the 
spreading equipment with a maximum 
application of 0.05 gallon per square 
yard. 

330.5.1.4 sufficient machine storage 
capacity to mix properly and apply a 
minimum of 5 tons of the slurry shall be 
provided. 

330.5.2 SLURRY SPREADING EQUIPMENT: 
Attached to the mixer machine shall be a 
mechanical type s~ueegee distributor 
equipped with flexible material in con­
tact with the surface to prevent loss of 
slurry from the distributor. It shall be 
maintained so as to prevent loss of 
slurry on varying grades and crown by 
adjustments to assure uniform spread. 
There shall be steering device and a 
flexible strike-off. The spreader box 
shall have an adjustable width. The 
spreader box shall be kept clean and 
build up of asphalt and aggregate on the 
box shall not be permitted. The use of 
burlap drags or other drags shall be ap­
proved by the ENGINEER. 

330.5.3 CLEANING EQUIPMENT: Power 
brooms, ·power blowers, air compressors, 
water flushing equipment, and hand brooms 
shall be sui table for cleaning the sur­
face and cracks of the old surface. 

330.5.4 AUXILIARY 
squeegees, shovels, 
equipl)lent shall be 
to peform the work. 

EQUIPMENT: Hand 
brooms, and other 

provided as required 

330.6 PREPARATION OF EXISTING SURFACE 

330.6.1 Immediately prior to applying 
the slurry, the surface shall :Oe cleaned 
of a 11 loose rna t e r i a 1 , s i 1 t spots , 
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vegetation, and other objectionable mate­
rial. Any standard cleaning method used 
to clean pavements will be accepted, ex­
cept water flushing will not be permitted 
in areas where large cracks are present 
in the pavement surface. The prepared 
surface shall be approved by the ENGINEER 
prior to application of any surface 
treatment. 

330.6.2 If the slurry seal is being ap­
plied over a brick or concrete surface, 
higly absorbent asphalt surface, or a 
surface where the aggregate has become 
exposed and is polished and slick, a 1 
part emulsion to 3 parts water tack coat 
of the same asphalt emulsion type and 
grade as specified for the slurry shall 
be applied to the existing surface after 
it is cleaned and approved. The tack 
coat shall be applied with an approved 
asphalt distributor. The rate of the 
diluted emulsion shall be between 0.05 to 
0.15 gallon per square yard as directed 
by the ENGINEER. 

330.7 COMPOSITION AND RATE OF APPLICA­
TION OF THE SLURRY MIX 

The amount of asphalt emulsion to be 
blended with the aggregate shall be that 
amount as determined by the lab mix de­
sign and any final adjustment made in the 
field and approved by the ENGINEER. The 
rate of application shall be the rate, in 
pounds of per square yard, as shown on 
the plans or as otherwise approved by the 
ENGINEER. 

330.8 WEATHER LIMITATIONS 

The slurry seal surface shall not be ap­
plied if either the pavement or air tem­
perature is 60 degrees F or below and 
falling but may be applied when both the 
air and pavement temperature is 55 
degrees F or above and rising. The 
mixture shall not be applied if high 
relative humidity prolongs the curing 
beyond a reasonable period of time as 
determined by the ENGINEER. 

330.9 APPLICATION OF THE SLURRY SURFACE 

330.9.1 GENERAL: The surface shall be 
fogged with water directly preceding the 
spreader. The slurry mixture shall be of 
the desired consistency when deposited on 
the sur face, and no additional materials 
shall be applied. Total time of mixing 
shall not exceed 4 minutes. A sufficient 
amount of slurry shall be carried in all 
parts of the spreader at all times so 
that complete coverage is obtained. No 
lumping, balling, or unmixed aggregate 
shall be permitted. No segregation of 
the emulsion and aggregate shall be 
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permitted. No segregation of the emul­
sion and aggregate fines from the coarse 
aggregate will be permitted. If the 
coarse aggregate settles to the bottom of 
the mix, the slurry will be removed from 
the pavement. Excessive breaking of the 
emulsion will not be allowed in the 
spreader box. No streaks such as caused 
by oversized aggregate will be left in 
the finished pavement. 

330,9.2 JOINTS: No excessive build-up 
nor unsightly appearance shall be permit­
ted on longitudinal or transverse joints. 

WORK: Approved squeegees 
to spread slurry in nonac­
to slurry mixer. All hand 

done by experienced and 

330.9.3 HAND 
shall be used 
cessible areas 
work shall be 
skilled workmen. 

330.9.4 CURING: Treated areas will be 
allowed to cure until such time as the 
ENGINEER permits their opening to traffic. 

330,9,5 ROLLING: When rolling is 
specified, the paved surface will be 
rolled with a 5 ton roller. The paved 
area will be covered with a minimum of 5 
passes of the roller. If a pneumatic 
roller is used, it will be operated at a 
tire pressure of 50 pounds per square 
inch. 

330.10 MEASUREMENT AND PAYMENT 

The quantity of slurry seal coat applied 
shall be measured by square yards of 
slurry seal coat placed and accepted. 
Payment will be as specified in the Bid 
Proposal. 



SECTION 331 

ASPHALT CONCRETE OVERLAY 

331.1 GENERAL 

Asphalt concrete over lay consists of the 
placing and compacting of plant mix 
asphalt concrete over existing pavement 
structure. The thickness of the overlay 
shall be as shown on the drawings or as 
specified in the supplementary Specifica­
tions. 

331.2 REFERENCES 

331.2.1 This publication: 
SECTION 116 
SECTION 118 
SECTION 336 

331.3 MATERIALS 

331.3.1 The aggregate gradation and per­
centage of asphalt binder shall be as 
specified by the job mix formula as 
described in Section 116. 

331.3.2 Hydrated lime mineral filler may 
be an additive to the asphalt concrete 
overlay aggregate as a coating material. 
Material, mixing and proportioning shall 
conform to requirements contained in 
section 118. 

331.3.3 The tack coat, the asphalt 
concrete mix, and transportation of the 
mix shall be as specified in Section 336. 

331.4 PREPARATION OF SURFACES 

331.4.1 Hhen shown on the plans or 
specified in the Contract, surfaces shall 
be prepared as follows: 

331.4.1.1 Before placing asphalt con­
crete over lay, severely raveled, cracked, 
uneven areas of pavement shall be patched 
prior to the resurfacing operation. 
over-asphalted areas or rough high spots 
shall be removed by burning or blading. 
Large cleavage cracks shall be filled 
with asphaltic sealing compound approved 
to the ENGINEER. The entire surface 
shall be cleaned. Raveled areas that do 
not require removing shall be cleaned. 

331.4.1.2 After surfaces have been pre­
pared to the satisfaction of the ENGI­
NEER, the entire surface shall be 
thoroughly cleaned and shall receive a 
tack coat, if required, as specified in 
Subsection 336. 

331.5 METHODS 

Placing and rolling of the asphalt con­
crete and the smoothness of the surface 
shall be as specified in Section 336. 

331.6 MEASUREMENT AND PAYMENT 

Asphalt concrete overlay wi~l be measured 
by the ton or square yard. Unit of pay­
ment will be as specified in the Bid Pro­
posal. 
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SECTION 332 

HEATER-REMIX RESURFACING 
AND HEATER-REPAVING 

332.1 GENERAL 

332.1.1 Heater-Remix Resurfacing con­
sists of a "Paving Train" operation, 
involving heating of the existing as­
phaltic concrete surface to softening 
temperature, "soft" milling or mechanical 
scarification, addition (where specified) 
of selected aggregates to achieve a de­
sired gradation; addition of an approved 
liquid rejuvenating agent, mechanical 
leveling of the processed material, fol­
lowed by rolling and compacting of the 
remixed material. This process may be 
followed by a standard plant-mixed 
bituminous pavement overlay, of specified 
thickness and mix design. 

332.1.2 Heater-Repaving consists of a 
single-machine operation which performs 
the following tasks: Preheating and 
final heating of existing pavement to 
achieve pavement surface temperatures of 
225°F or greater; mechanical scarifica­
tion and mechanical leveling of the 
existing, heated pavement material; 
immediate direct application of new, hot 
plant mixed bituminous surface course at 
specified rate(s), thermally bonding it 
to existing heated, processed pavement 
material and using standard "laydown" 
equipment consisting of pugmill and 
heated, vibratory screed with approved 
elevation-sensing devices and mechanical 
screed adjustment. 

A tandem, steel-wheel pavement roller 
(10-12 Ton rated capacity) is used in 
addition, to achieve desired finish and 
degree of compaction. 

332.3 REFERENCES 

332.2.1 This publication 
SECTION 117 
SECTION 336 

332.3 COORDINATION 

332.3.1 Heater-Remix Resurfacing, when 
followed by a hot-mixed bituminous over­
lay, shall be performed under a single 
contact, to include both the heater­
remixing and the bituminous overlay, to 
ensure close coordination between phases 
of the project and to expedite the work. 

332.3.2 Heater-Repaving shall be per­
formed as described in (332.1.2), above. 
The Heater-Repaving operation does not 

include furnishing of hot-mixed bitumi­
nous over lay material and may also not 
include transportation of material to the 
job site; therefore, it will be the 
responsibility of the CONTRACTOR to 
coordinate the schedules of both the 
production of paving materials and the 
transportation of these materials to the 
job site. 

332.4 SURFACE PREPARATION 

The existing pavement scheduled for 
treatment, shall be flushed, swept or 
otherwise cleaned to remove all trash, 
debris and other deleterious substances 
which might affect the quality of either 
Heater-Remix or Heater-Repaving opera­
tions. 

332.5 WEATHER RESTRICTIONS 

332.5.1 Heater-Remix Resurfacing shall 
not be performed when rain, or the threat 
of rain is present. No work of this 
nature shall be performed, when the 
ambient temperature is below 50°F. 

332.5.2 Heater-Repaving shall not be 
performed when rain, or the threat of 
rain is present. No work of this nature 
shall be performed, when the ambient 
temperature is below 50°F. 

332.6 REJUVENATING AGENTS 

Rejuvenating agents shall be as specified 
in the supplemental specifications and 
shall comply with SECTION ll7 and shall 
only be used in conjunction with Heater­
Remix operations, where so specified. 
Rejuvenating agents shall not be used in 
any Heater-Repaving operations. 

332.7 HEATING AND REMIXING 

The existing surface shall be uniformly 
heated and remixed to a depth specified 
by the ENGINEER. The remixed surface 
shall be left ir, an evenly-spread con­
dition and aggregate shall not be 
pulverized; broken or spalled. This 
requirement applies to both Heater-Remix 
Resurfacing and Heater-Repaving. In 
addition, where Heater-Repaving is used, 
the sur face temper a ture of th-e scarified, 
level mix shall not be less than 225°F to 
ensure a thermal bond with the overlay 
material which is placed immediately 
thereafter. 
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332,8 PROTECTION OF PAVEMENT 

332,8.1 Heater-Remix Resurfacing work, 
where a bituminous overlay is included in 
the project, may be opened to Traffic 
after completion of the Heater-Remix 
portion of the work, to permit additional 
traffic compaction prior to placement of 
a hot-mixed, bituminous over lay. If 
requested by the CONTRACTOR and if 
approved by the ENGINEER, the treated 
pavement may be opened to traffic for a 
period not to exceed seven ( 7) calendar 
days before placement of the overlay 
material. If, in the opinion of the 
ENGINEER a tack coat is then warranted 
for the Heater-Remixed pavement, prior to 
over lay, the tack coat will be provided 
by the CONTRACTOR at no additional cost 
to the owner. 

332.8.2 Heater-Repaving work will be 
opened to traffic as soon as is practi-. 
cable after the finish-rolling of the 
mixture has been completed and the pave­
ment has "cured" sufficiently, in the 
opinion of the ENGINEER, to receive 
normally-anticipated traffic loads. The 
"curing" period will never be less than 
30 minutes from completion of rolling to 
opening for traffic. 

332.9 MEASUREMENT AND PAYMENT 

332.9.1 Heater-Remix Resurfacing will be 
measured by the square yard. Asphalt 
rejuvenating agent will be measured by 
the gallon based on rate of application 
specified by the ENGINEER. The CON­
TRACTOR will not be compensated for ap­
plications exceeding the approved rate in 
gallons per sq. yd. Bituminous overlay 
when specified, will be measured by the 
square yard. 

332.9.2 Heater-Repaving will be measured 
by the square yard, complete, in place; 
including placement and compaction of 
over lay. Furnishing of hot mix and 
Transportation of hot mix are not 
normally a part of the Heater-Repaving 
Contract. 

332.9.3 Payment for Heater-Remix Resur­
facing and Heater-Repaving will be at the 
unit cost per unit of measurement, as 
specified in the Bid Proposal. 
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SECTION 333 

FOG SEAL COATS 

333.1 GENERAL 

Fog seal coats on 
faces shall consist 
asphaltic material 
Contract and a sand 
by the ENGINEER. 

333.2 REFERENCES 

bituminous-paved sur­
of the application of 
as specified in the 
blotter when directed 

333.2.2 This publication: 
SECTION 113 

333.3 TIME 
CONDITIONS 

OF APPLICATION AND WEATHER 

333.3.1 Fog seal shall not be applied to 
asphaltic concrete surfaces unless called 
for by the ENGINEER for the correction of 
asphalt deficiencies or for the rejuve­
nation of old asphaltic concrete surfaces. 

333.3.2 Asphaltic material shall be ap­
plied when the surface is dry or damp but 
not wet and when there is no threat of 
rain. The ambient temperature shall be 
at least 60 degrees F and rising and the 
application shall cease when the 
temperature is 60 degrees F and falling. 

333.4 MATERIALS 

Asphaltic materials shall be of the type, 
grade, and amount specified or shown on 
the plans and shall conform to the re­
quirements of Section 113. 

333.5 PREPARATION OF SURFACES 

Immediately before applying the fog seal 
the area to be surfaced shall be cleaned 
of dirt and loose material. The fog seal 
shall not be applied until an inspection 
of the surfaces has been made by the 
ENGINEER and he has determined that the 
surfaces are suitable for application of 
the fog seal. 

333.6 APPLICATION OF ASPHALTIC MATERIAL 

The asphalt material, diluted to a 
minimum of one part emulsion and one part 
water, shall be applied at the rate of 
approximately 1 gallon per square yard. 
The exact amounts will be determined by 
the ENGINEER. 

333.7 SAND BLOTTER 

If there is an excess of asphalt, the 
treated area shall be covered with sand 
blotter applied in sufficient quantity to 
absorb such excess. After the treated 

area has been opened to traffic, any 
excess asphaltic material that comes to 
the surface shall be immediately covered 
with additional sand. 

333.8 PROTECTION TO ADJACENT PROPERTY 

The fog seal shall be protected by barri­
cades until the ENGINEER directs that the 
street is to be opened to traffic. 

333.9 MEASUREMENT AND PAYMENT 

333.9.1 Measurement 
rial in place shall 
square yard. 

for asphaltic mate­
be measured by the 

333.9.2 Measurement for sand blotter in 
place shall be measured by the square 
yard. The ENGINEER reserves the right to 
increase or to omit all or any part of 
the sand blotter. 

333.9.3 Unit of payment will be as 
specified in the Bid Proposal. 
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SECTION 334 

SEAL COATS 

334.1 GENERAL 

334.1.1 seal coat and chips on 
bituminous paved surfaces shall consist 
of the application of asphaltic material 
and aggregate. 

334.1.2 Precoated chip seal 
facing shall consist of the 
of a bitumen together with 
covered material aggregate to 
asphaltic concrete surface. 

334.2 REFERENCES 

334.2.1 ASTM: 
c 131 
c 136 

334.2.2 AASHTO: 
T 96 
T 104 

334.2.3 This Publication: 
SECTION ll3 

334.3 MATERIALS 

334.3.1 ASPHALTIC MATERIAL: 

coat sur­
application 

a bitumen 
an existing 

The asphaltic material shall be a rapid 
setting emulsified asphalt of the type, 
grade, and amount specified, or shown on 
the plans, and shall conform to the 
requirements of section 113. 

334.3.2 AGGREGATE 

334.3. 2.1 Mineral Aggregate: Mineral 
aggregate shall consist of crushed stone 
or crushed gravel, free from adherent 
fills of clay, and shall not be of such 
nature that a thorough coating of the 
bituminous material used in the work will 
not strip off upon contact with water. 

334.3.2.2 Fractured Faces: Crushed 
gravel used as the seal coat aggregate 
shall have a minimum of 75 percent by 
weight of the plus No. 4 mesh aggregate 
with two or more crushed fractured faces. 

334.3.2.3 Percent wear: When tested in 
accordance with ASTM C 131 or AASHTO T 
96, the percentage of wear shall not ex­
ceed 30. 

334.3.2.4 soundess: When tested in ac­
cordance with AASHTO T 104, the loss 
after 5 continuous cycles of the plus No. 
4 mesh aggregate based on the gradation 
of aggregate as received shall be 15 or 
less. 

334.3. 2.5 Gradation of Aggregates: 
gradation of the aggregates for seal 
and chips or precoated chip seal 
shall be determined by ASTM C 136. 
following gradations will apply: 

The 
coat 
coat 

The 

334.3.2.5.1 For Streets and Parking Lots: 

sieve 
Designation 
3 8" 
No. 4 
No. 10 

Percent by Weight Passing 
Square Mesh Sieves 

100 
0-10 
0-2 

334.3.2.5.2 For Median surfaces: 

Sieve 
Designation 
5 8" 
No. 4 
No. 10 

Percent by Weight Passing 
Square Mesh Sieves 

100 
0-12 
0-2 

334.3.3 PRECOATED CHIPS: The aggregate 
specified shall be coated with asphaltic 
material, using 1 l/4 percent plus or 
minus l/2 percent by total weight, as 
approved by the ENGINEER. Precoating 
shall be done by running the aggregate 
through a suitable pub mill where the 
aggregate and asphaltic material will be 
mixed. 

334.4 EQUIPMENT 

334.4.1 BITUMINOUS DISTRIBUTOR: The 
distributor shall have pneumatic tires of 
such width and number that the load pro­
duced on the surface shall not exceed 650 
pounds per inch of the tire width. It 
shall be so designed and equipped as to 
distribute the bituminous material uni­
formly at even heat on variable widths of 
surface at readily determined and con­
trolled rates ranging from 0.05 to 2.0 
gallons per square yard, with a pressure 
range of from 25 to 75 pounds per square 
inch with an allowable variation from any 
specified rate not exceeding 5%. The 
distributor equipment shall include an 
independently operated bitumen pump, 
tachometer, pressure gauges, volume mea­
suring devices, a thermometer for reading 
the temperature of tank content, and a 
hose attachment suitable for applying 
bituminous material to spots missed by 
the distributor. The distributor shall 
be equipped for circulation and agitation 
of the bituminous material during the 
heating process. 

334.4.2 STORAGE TANKS: In the event 
storage tanks are used, an armored ther­
mometer with a range from 100 degrees F 
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to 400 degrees F shall be fixed to the 
tank so that the temperature of the 
bituminous material may be determined at 
all times. 

334.4.3 MECHANICAL SPREADERS: Self­
propelled mechanical spreaders shall be 
used. Mechanical spreaders shall be ad­
justable and capable of spreading aggre­
gate at controlled amounts per square 
yard. 

334.4.4 BROOM DRAGS: The broom drags 
shall consist of brooms of the street 
type, mounted in a frame in such a manner 
as to spread the aggregate uniformly over 
the sur face of the area to be treated. 
The drags shall be equipped with the 
plates for towing. Towing equipment 
shall be pneumatic-tired. 

334.4. 5 POWER BROOMS AND POWER BLOWERS: 
Brooms and blowers of the power type 
shall be suitable for cleaning ef­
fectively the surfaces to be treated. 
For crack cleaning, a compressor of not 
less than 210 cfm shall be furnished com­
plete with.necessary tools. 

334.4.6 RUBBER-TIRED ROLLERS: Rubber­
tired rollers shall be of the self­
propelled type weighing no less than 4 
tons or more than 10 tons without ballast 
and consist of 2 axles on which are 
mounted not less than 9 pneumatic-tired 
wheels in such manner that the rear group 
of tires will not follow in the tracks of 
the forward group. The axles shall be 
mounted in a rigid frame provided with a 
loading platform or body suitable for 
ballast loading. The tires shall be 
uniformly inflated. The rollers shall be 
weighed as directed by the ENGINEER. 

If required, one 10-12 ton tandem steel 
wheel roller shall be provided, 

334.5 APPLICATION REQUIREMENTS 

334.5.1 Tir1E OF APPLICATION AND WEATHER 
CONDITIONS: 

surface treatment materials shall be ap­
plied only when the surface is dry and 
when there is no rain or threat of rain. 
The ambient temperature at the time of 
application of -surface treatment mate­
rials shall be at least 60 degrees F and 
rising, and the application of the 
bituminous seal coat shall cease when the 
temperature is 60 degrees F and falling. 
Application of the bituminous coat shall 
be controlled to the extent that any area 
to which it is applied can be completely 
covered by the required amount of 
aggregate while the seal coat is still 
hot. 

334-2 

334.5.2 PREPARATION OF SURFACES: 

Immediately before applying the bitumi­
nous surface treatment, cracks shall be 
treated as shown on the plans and speci­
fications. In all cases, care shall be 
taken to remove all dirt, clay, and other 
loose ot fo~eign mattet. After the 
cleaning operation has been completed and 
prior to the application of any bitumi­
nous material, the area to be treated 
shall be inspected by the ENGINEER to 
determine its fitness for receiving, the 
treatment and seal. 

334.5.3 APPLICATION OF BITUMINOUS COAT: 

The asphalt shall be applied as soon as 
possible after preparation of surfaces. 
At, the time of application, temperatures 
of the asphalt shall be as directed by 
the ENGINEER. The asphalt shall be ap­
plied by means of a pressure distributor 
and shall be so applied that uniform dis­
tribution is obtained at all points of 
the surface to be sealed. unless the 
distributor is equipped so as to obtain 
satisfactory results at the junction of 
previous and subsequent applications, 
building paper shall be spread on the 
surface for a sufficient distance back 
from the ends of each application so that 
flow through the sprays may be started 
and stopped on the paper and so that all 
sprays will be operating at full force on 
the surface to be treated. Immediately 
after the application, the building paper 
shall be removed. Any spots missed by 
the distributor shall be properly treated 
with a hand spray. Bitumen shall be 
applied as soon as possible after pre­
paration of surfaces and at a rate of 
0.30 to 0.45 gallon !?er square yard. The 
bituminous material shall be applied by 
means of a bituminous distributor. The 
bituminous material shall be applied at 
the pressure and in the amounts, '.Vithin 
the limits specified, as determined by 
the ENGINEER. The bituminous material 
shall be so applied that uniform distri­
bution is obtained over all points of the 
surface to be treated. Longitudinal laps 
may be made from 6 to 12 inches in 
width. The lapping or feathering of 
transverse joints w i 11 not be permit ted. 
Metal sheets, building paper, or other 
approved methods shall be used in making 
transverse joints to provide a smooth 
uniform surface. Any method of applying 
bituminous materials or aggregate which 
produces ridges, grooves, or other uneven 
surfaces will not be permitted. All 
spots missed by the distributor shall be 
properly treated idth bituminous material 
as directed by the ENGINEER. I'he length 
of application of bituminous material 
shall be that which can be completely 



covered by the required amount of aggre­
gate before the asphalt emulsion has set. 

334.5.4 APPLICATION OF AGGREGATE: 

The aggregate shall be uniformly spread 
over the asphalt as soon as possible 
after application of the asphalt and 
before the temperature of the asphaltic 
rna ter ial drops below the recommended 
spraying temperature. The aggregate 
shall be uniformly placed in quantities 
shown on the plans or as directed by the 
ENGINEER. Areas having insufficient 
cover shall be back-spotted or sprinkled 
with additional aggregate by hand during 
the operations whenever necessary. Ag­
gregate shall be applied at a rate of 15 
to 25 pounds per square yard. 

334.5.5 BROOMING: After the finish 
rolling, excess aggregate shall be 
broomed to a smooth and uniform surface 
by the use of drag brooms. The loosening 
of embedded material by the operation of 
drag brooms will not be permitted. 

334.5.6 PNEUMATIC-TIRED ROLLERS: Roll­
ing with pneumatic-tired rollers shall 
begin immediately after application of 
the aggregate. The entire surface of the 
aggregate shall be rolled not less than 4 
times. The pneumatic rollers shall oper­
ate at a speed not to exceed 8 miles per 
hour and shall be as specified in sub­
section 335.7 .1. 

334.5.7 OTHER COMPACTION: In all places 
not accessible to the roller, the aggre­
gate shall be adequately compacted with 
hand tampers. Hand tampers shall weigh 
not less than 25 pounds and shall have a 
tamping face area of not more than 50 
square inches. 

334.5 .8 HORK COORDINATION: The rate of 
placement of materials and rolling opera­
tions shall be coordinated to produce a 
satisfactory surface treatment. The 
ENGINEER may suspend the work when any 
phase of the operation is being jeopar­
dized. The work shall not be resumed 
until the CONTRACTOR has complied with 
the requirements provided and as 
authorized by the ENGINEER. 

334.5.9 CLEANING, PROTECTING, AND SWEEP­
ING: Any aggregate that becomes coated 
or mixed with dirt or any other foreign 
material shall be removed, replaced with 
clean aggregate, and rerolled, as di­
rected by the ENGINEER. All surplus 
aggregate shall be swept off the surface 
and gutters and removed and the final 
cleanup shall include the cleaning out of 
all storm water catch basins and inlets 
adjacent to any seal coating operations. 

such basins and inlets shall be covered 
during spraying and chip spreading opera­
tions. The CONTRACTOR will be required 
to maintain brooming and rolling opera­
tions throughout the job to insure cover­
age, prevent or correct bleeding, as may 
be required for a complete job. The CON­
TRACTOR shall clean splattered or 
splashed asphalt from all curb and gutter 
and other improvements and shall protect 
or coat traffic plates, manholes, valve 
boxes, and other surfaces not to receive 
seal coat. 

334.6 PROTECTION TO ADJACENT PROPERTY 

Care shall be taken to prevent the spray­
ing of asphalt upon adjacent pavements 
and that portion of the street being used 
for traffic or structures, guard rails, 
guide posts, markers, trees, shrubs and 
adjacent property, improvements, and 
facilities of all kinds. All structures, 
such as detector boxes, manhole covers, 
etc., within the paved area shall be pro­
tected by the application of paper or oil 
treatment. 

334.7 MEASUREMENT AND PAYMENT 

334.7.1 SEAL COAT AND CHIPS: Seal coat 
and chips shall be measured by the square 
yard as applied and accepted. Unit of 
payment will be as specified in the Bid 
Proposal. 

334.7.2 PRECOATED CHIP SEAL COAT: 

334.7 .2.1 Precoated 
measured by the ton. 
surement or payment 
bituminous rna ter ials 
chips. 

chips shall be 
No separate mea­

will be made for 
used for precoating 

334.7.2.2 Asphalt material for seal coat 
shall be measured by the ton as applied 
and accepted. 

335.7 .2.3 Unit of payment will be as 
specified in the Bid Proposal. 
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SECTION 335 

PAVING FABRIC INSTALLATION 

335.1 GENERAL 

This work shall consist of placing a pav­
ing fabric as part of a pavement reha­
bilitation project in compliance with the 
construction plans and these specifica­
tions. 

335.2 REFERENCES 

335.2.1 This publication 
SECTION ll9 

335,3 MATERIALS 

335.3.1 PAVING FABRIC: The paving 
fabric shall comply with section 119. 

335.3.2 TACK COAT: Tack coat may be 
85-100 or 120-150 penetration asphalt, 
css-1 or ss-1 emulsified asphalt, or AC-5 
or AC-10 asphalt. 

335.4 CONSTRUCTION REQUIREMENTS 

335.4.1 WEATHER LIMITATIONS: Paving 
fabric and tack coat shall not be placed 
if paving is not permitted and if the 
ambient air temperature is not at least 
50°F and rising or at least 55°F. 

335.4.2 FABRIC HANDLING EQUIPM~NT: 
Mechanical laydown equipment shall be 
capable of laying the fabric smoothly 
without excessive wrinkles or folds. 

335.4.3 SURFACE PREPARATION: Prior to 
tack coat application all cracks wider 
than 0,50 inches shall be sealed with an 
asphalt rubber crack sealant. All joints 
shall be cleaned out and sealed as 
specified on the plans. 

335.4.4 APPLICATION AND PLACEMENT OF 
MATERIALS: 

335.4.4.1 TACK COAT: Tack coat shall be 
applied in accordance with fabric manu­
facturer's recommendations. Tack coat 
width shall be equal to the fabric 
width. Additional tack coat equal to the 
optimum asphalt content required by the 
fabric shall be uniformly applied on the 
overlapped fabric joints. 

335.4.4.2 PAVING FABRIC: 

335.4.4.2.1 The CONTRACTOR shall have 
qualified, manufacturer-trained repre­
sentatives to supervise placement of the 
paving fabric. 

335.4.4.2.2 The. paving fabric shall be 
stretched, aligned, and placed entirely 
on the tack coat with a minimum of 
wrinkles and folds. Hand and mechanical 
brooming shall be effected to maximize 
the fabric contact with the tacked 
roadway surface. If folds in excess of 
l/2 inch occur, the fabric shall be slit 
to remove the fold or wrinkle then 
overlapped in the direction of the paving. 

335.4.4.2.3 All cutting 
paving fabric shall be 
method approved by the 
cutting or slitting is 
ENGINEER will determine 
amount of tack coat to 
assure adhesion of the 
layer. 

or slitting of 
effected by a 

ENGINEER. When 
employed. The 
the additional 

be applied, to 
double fabric 

335.4.4.2.4 If manual placement methods 
are used, the fabric shall be unrolled, 
stretched, aligned, and placed in 
increments not exceeding 30 feet. 

335·. 4. 4. 2.5 The fabric shall be rolled 
when required to seat the fabric to pre­
vent movement and assure fabric satura­
tion. Care shall be taken to avoid 
tracking plant mix bituminous pavement 
material onto fabric and to avoid 
distorting the fabric during rolling. 

335.4.4.2.6 If necessary, a small 
quantity of plant mix bituminous pavement 
material may be spread over the top of 
the fabric immediately in advance of the 
paving operation to prevent the fabric 
from being picked up by construction 
equipment. 

335.4.4.2.7 No vehicle shall be allowed 
on the fabric, exept rolling equipment 
(if fabric seating is necessary), equip­
ment needed to spread the small quantity 
of plant mix bituminous pavement material 
on top of the fabric, paving equipment, 
and cross traffic. Prior approval by the 
ENGINEER shall be received before cross 
traffic is permitted. 

335.4.5 PAVING OPERATIONS: Paving 
operations shall follow placement of the 
paving fabric within an hour or within 
1/4 mile whichever is less. 

335.5 MEASUREMENT AND PAYMENT 

Measurement for paving fabric shall be by 
the square yard of area covered, and 
shall include installation and tack 
coat. No extra. 
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SECTION 336 

ASPHALT CONCRETE PAVEMENT 

336.1.1 GENERAL: Asphalt concrete pavement shall 
consist of a mixture of mineral aggregate and asphalt 
binder. placed and compacted on either a prepared 
subgrade, or base, or <Lsphalt concrete pavement, in 
conformity with the lines, grades. and dimensions shown on 
the plans or as specified in the supplementary 
Specifications, and this specification. The asphalt concrete 
including materials, mixing, and hauling shall comply with 
the requirements of SECTION 116, SECTION 328. and 
SECTION 329, as applicable, and the supplementary 
technical specifications. The CONTRACTOR shall be 
solely responsible for the asphalt concrete pavement 
supplied under this specification, materials, proportioning, 
placement, and compaction. 

336.1.2 For constnJction <md reconstnJction street 
projects requiring asphalt concrete pavement placement 
equal or greater than either 500 tons of asph<Llt concrete per 
day, the CONTRACTOR shall have a fhll time asphalt 
pavement constn1ction supervisor on site to direct the 
asphalt concrete pavement constn1ction during test sections 
and pavement construction operations. The supervisor shall 
be certified tmder the New Mexico State Highway and 
Transportation Department/Associated Contractors of New 
Mexico Technical Training and Certification Program for 
ASPHALT and SUPERP AVE. TM The supervisor shall be 
identified by the CONTRACTOR at the prepaving 
conference and shall be the contact person for the 
ENGINEER during asphalt concrete pavement construction. 
Supervisor certification shall be made avJilable to the 
ENGINEER upon request. 

336.1.3 At the direction of the ENGINEER, a Pre-Paving 
Conference shall be held no later than seven calendar days 
prior to the start of asphalt concrete pavement constnJction. 
The meeting agenda/assigned responsibilities shall be 
accomplished at the conference. 

I. ENGINEER/OVINER 
A. Scope oftheproject. 
B. Identify constnJction management team and contact 

telephone numbers. 
C. Review CONTRACT requirements for asphalt 

pavement constnJction. 
D Review Quality Assurance Program. 

II. CONTRACTOR 
A. Review pavement constnKtion schedules. 

1. Test strip location and placement schedules. 
2. Proposed pavement constn1ction schedule for 
duration of the project. 

B. ldenti fy constmction personnel and contact 
telephone numbers. 

I. Contractor Staff 
2. Sub-Contractor iS! 

l. Supplier; s' 
4. Safely r>ilanlc(er 

C Present constn.lclion placement procedure plans 
I. Equipment Schedule 
2. Asphall Concrete Job Mix Formula 
3. Paving methodology 
4. Traffic Control Plan 
5. Quality Control Plan 

III. DISCUSSION AND COMMENT 

336.2 REFERENCES: 

336.2.1 This Publication: 
SECTION 13 VvARRANTY AND GLARANTEE~ 

TESTS AND INSPECTIONS; 
CORRECTIONS, REMOVAL, OR 
ACCEPTANCE OF DEFECTIVE WORK. 

SECTION 112 ASPHALT BINDER 
SECTION 116 ASPHALT CONCRETE 
SECTION 304 LIME TREATED SUBGRADE 
SECTION 305 CEMENT TREATED 

CONSTRUCTION 
BASE 

SECTION 307 PLANT MIXED BITUMINOUS 
TREATED BASE CONSTRUCTION 

SECTION 328 QUJ ET .\SPHAL T 
PAVEMENT 

SECTION 329 PLAi\IT MIXED 
CONSTRUCTION 

SECTJON 333 FOG SEAL COATS 

336.3 MATERIALS 

336.3.1 ASPHALT CONCRETE 

CONCRETE 

SEAL COAT 

Asphalt concrete shall be placed at the design proportions 
specified in the authorized job mix formula. vv·ithin the 
specified production tolerances for combined aggregate 
gradation <md asphalt binder content. Asphalt concrete 
placed at a project, sampled <md tested in accordance with 
this specification, shall have a gradation that complies with 
the authorized design gradation ± the production 
tolerance(s) specified in the authorized job mix formula. 
Asphalt concrete placed at a project, sampled and tested in 
accordance with this specification, shall have an asphalt 
content that complies with the design asphalt content ± 

0.5% (laboratory analysis). 
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336.3.2 PRlME AND TACK COAT 

3 3 6.3.2.1 Prime coat shall comply with the requirements 
of Section 113. It shall be applied to subgrade. aggregate 
base course, and concrete treated base course a mm imum ol 
12 hours prior to placing the asphalt concrete pa\'ement. as 
directed by the Engineer. Traffic shall not be permitted on 
the prime coat prior to constrnction of the asphalt concrete 
pavement. 

336.3.2.2 Immediately prior to prime coat application, 
an inspection of the surface shall be made by the Engineer. 
The surface to be primed shall be in a tmiform and well 
compacted condition, trne to grade <md cross section. AJl 
loose and foreign material shall be removed by light 
sweeping prior to application. Loose material shall not be 
mixed with asphalt concrete. 

336.3.2.3 Prime coat shall be applied 1miformly at the 
rate of 0.10 to 0.30 ga11on per square ym-d. It shall be 
applied when the air temperature is 40 ''F <md rising, as 
authorized by the Engineer. 

33 6.3.2.4 In order to prevent lapping at the joint of two 
applications, the distributor shall be promptly shut off A 
hand spray shall be used to touch up all spots missed by the 
distributor. 

336.3.2.5 The pressure distributor used for applying 
prime coat material shall be equipped with pneumatic tires 
and shall be so designed and operated as to distribute the 
prime material in a tmiform spray without atomization, in 
the amount and between the limits of temperatme specified. 
It shall be equipped with a speed tachometer registering feet 
per minute and so located as to be visible to the tmck driver 
to enable him to maintain the constant speed required for 
application at the specified rate. 

336.3.2.6 The pressure distributor shall be equipped with 
a tachometer registering the pump speed pressure gauge, 
and a volume gauge. The rates of application shall not vary 
from the rates specified by more than 10 percent. Suitable 
means for accuracy indicating at all times the temperature 
of the prime material shall be provided. The thermometer 
well shall be so placed as not to be in contact with a heating 
tube. 

336.3.2. 7 The distributor shall be so designed that the 
normal width of application shall be not less than 6 feet. 
with provisions for the application "of lesser width .. when 
necessary. If the distributor is equipped \\ith heating 
attachments, the prime coat material shall be circulated or 
agitated to provide the application temperature specified by 
the manufacturer. 

336.3.2.8 If the ptime coat has not been compkteh· 
absorbed prior to the start of placing the asph•lit concrete 
pavement. sullicient sand shall be spread O\ er the :-ourlace 
to blot the e.xL·es:-; .tnc! pre\ ent tr•td,inL' uncler tt.JI.Iil· 'i,t:HI 
sh•tll be dppliec! ,ts cltrectecl ll\ the I ngtneer l'llt)J to 
placing the asphalt concrete P'l\ ement. loose or excess sand 
shall be swept from the base. lfa scmd cover is specified in 
the Supplementary Specifications or noted on the drawings 
to cover a prime coat. it shall be applied within 4 hours after 
the application of prime coat, as authorized by the Engineer. 

336.3.2.9 A prime coat shall be prevented from spraying 
upon adjacent pavements, structures, guard rails. guide 
posts, culvert markers, trees, and shmbbery that me not to 
be removed; adjacent property and improvements: and other 
facilities or that portion ofthe traveled way being used by 
traffic. 

336.3.2. IO The Contractor shall protect a prime coat 
against all damage and mm-kings, both from foot and other 
traffic. Barricades shall be placed where necessary to 
protect a prime coat. Damaged prime coat shall be repaired 
by the CONTRACTOR, at his expense. Asphalt concrete 
pavement shall not be placed until a prime coat has been 
accepted by the Engineer. 

336.4 TACK COAT 

336.4.1 II' the asphalt concrete pmement is being 
constmcted directly upon <m existing hard surfaced 
pavement, a tack coat shall be evenly and uniformly applied 
to existing pavement preceding the placing of the asphalt 
concrete, as directed by the ENGINEER. The surface shall 
be free of water, all foreign material, or dust when the tack 
coat is applied. No greater mea shall be treated in any one 
day than will be covered by the asphalt concrete during the 
same day. Traffic will not be permitted over tack coat 

336.4.2 Tack coat shall consist of cationic emulsified 
asphalt as specified in Section 113. Application rate shall 
be 0.03 to 0.12 gallon per square yard. 

336.4.3 A tack coat shall be applied to the surfi1ce of any 
comse if, in the opinion of the Engineer, the surface is such 
that a satisfactory bond cannot be obtained between it <md 
the succeeding course 

336.4.4 The contact surfaces of all cold pavement joints. 
curbs. gutters. manholes. and the like shall be P•lintecl with 
a tack coat immediately before the acljoinlllf! ~tsphalt 

connete is placed Surf:we~ \\·here~~ 1,1ck nnt i~ required 
shall be cleaned ol' ~til loose m,llen,tl bel(lJT lilt' l.IL ~ ll''i\ io 
applied. 
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336.5 PLACEMENT 

336.5.1 Asphalt concrete may be placed when the ground 
temperature is 40"F and rising and the weather is favorable, 
as authorized by the Engineer. Quiet asphalt concrete and 
plant mixed seal coat may be placed when the pavement 
temperature is 60 "F and rising, and the weather is favorable 
to constmction, as authorized by the Engineer. Materials 
may not be placed in either wet weather, or on a wet or 
damp surface, or on frozen supporting material. 

336.5.2 An asphalt concrete pavement lift shall be placed 
uniformly, at a temperature within the compaction range 
specified in the authorized job mix fommla, without 
segregation, to such a depth that after compaction it will 
comply with the specified cross section and grade, specified 
in the plans <md specifications. The temperature of the mat 
shall be in a uniform range of 15 °F transverse the m<tt after 
placement behind the paver. Asphalt concrete shall be 
placed <md compacted in uniform layers/lifts,+ 3/16 inch in 
10 feet of the lift fmish grade. The compacted thickness of 
a layer/lift shall be equal or greater th<m two (2) times the 
maximum size aggregate but less than or equal 4.0 inches 
for a SP-II aggregate gradations. The compacted thickness 
of a layer/lift shall be equal or greater than two (2) times the 
maximum size aggregate, but less than or equal to 3 inches 
for Types SP-III, SP-IV, B, C, and D aggregate gradations. 
Pavement lift thickness' shall be selected to use the 
maximum size aggregate. Lift thickness(sl cmd asphalt 
concrete type, designating the maximum nominal size 
aggregate, shall be either specified in the CONTRACT 
documents, or as directed by the ENGfNEER. SP-ff 
gradation mixes shall not be used for the surface course. 

336.5.3 Placement shall be continuous. without 
interruption. No greater <nnount of the mixture shall be 
delivered in <my one day than can be placed. compacted and 
ftnished that same day. 

336.5.4 No asphalt concrete surface course shall be 
placed which c<mnot be finished within daylight hours of 
the same day it is laid 1mless authorized by the Engineer. 

336.5.5 Innmmw, deep, irregulm· sections. intersections. 
turning radiuses, turnouts, cul de sacs, or driveways, w·here 
it is impractical to spread and finish the base and level the 
surface mixtures by machine methods, the CONTR.A.CTOR 
may use placement equipment or acceptable hand methods, 
as authorized by the Engineer. The CONTRACTOR shall 
place material in lifts a specified and not exceed the limits 
of depth of the compaction equipment. Hand placed and 
compacted material shall be placed in lifts not greater than 
2 inches maximum compacted depth. TI1e finish surface 
shall be checked with a 10 feet straight edge, tme and level 
to the adjacent asphalt concrete pavement. Humps shall be 

milled true <md level <md depressions shall be filled <md 
finished to comply with this specification. 

336.5.6 Pavement cuts of 10 feet or more in width <md 
100 feet or more in length must be paved with <ill approved 
bituminous paving machine. Asphalt concrete should be 
placed with a paving machine for all sections if a paver is 
available. 

336.5.7 Depositing and spreading of the asphaltic 
concrete shall be accomplished by means of a bintminous 
paver except as specified in 336.5.4. Bituminous pavers 
shall be self contained. self propelled units. provided with 
a automated leveling activated screed or a strike off 
assembly, with heating capabilities. and capable of 
spreading and finishing courses of bituminous phmt mix 
material in hme widths applicable to the lifts and thickness 
specified in the phms <md specifications. Pavers shall be 
rree or 11uid leaks. Pavers detected to have le,tks shall not 
be allowed on the project 

336.5.8 The paver shall be equipped with a receivmg 
hopper having sufficient capacity for uniform spreading 
operation. The hopper shall be equipped with a distribution 
system to place the mixture uniformly in front of the screed. 
The hopper shall be operated at 50% or greater capacity 
during paving operations. Paving shall not be allowed when 
the hopper is at less than 50% capacity 

336.5.9 The screed or strike off assembly shall 
effectively produce a uniform surt11ce and texture without 
tea1ing, shoving or gouging the mixt11re The paver shall be 
operated at a for\\'ard speed consistent ,,·ith ~atisl~tctorv 

Lt\'in!! of the mixture. 

336.5.10 The paver shall be operated with an automatic 
leveling device controlled from an external guide. appro\'ed 
by the ENGINEER The screed shall be zeroed bv the 
CONTRACTOR on a template or blocks set to the same 
depth as the loose mal behind the paler. prior to start or 
placement or each lift or a material. as directed by the 
ENGINEER. Verification of the target loose li 11 thickness 
shall be made at regular in ten als durint' the placement The 
loose I ill thickness, lift thickness behind the p<n er ohall be 
defined by the CONTRACTOR and reported to the 
ENGINEER for reference prior to startup ell. ,l !Iii 

placement. Broadcasting of excess edge material 01 er the 
surface of a precompacted lift shall not be penni ned. 

336.6 COMPACTION: 

336.6.1 Asphalt concrete compaction shall begin when 
the asphalt concrete temperature is in the compaction 
temperature range specified in the authorized job mix 
fommla. Compaction shall be completed before the 
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temperature of the material cools to less th<m 200"F. 
Compaction may be allowed on material with a temperature 
less than 200°F <md greater than 185 "F, as autl10rized by the 
ENGINEER. Compaction on a lift shall not be allowed 
when the temperature of the lift is less than 185 ''F. The 
material shall be compacted to a density of at least 93o;;, and 
not greater than 97% of the theoretical maximum density as 
determined by ASTM D2041. The CONTRACTOR shall be 
responsible for the development and implementation of the 
compaction program. A reference compaction program 
shall be defined by the CONTRACTOR and reported in 
writing to the ENGINEER for each job mix formula/lift 

thickness to be used on a project. Ch<mges in the 
compaction program shall be reported to the ENGINEER as 

they may occur. Repair <md replacement of damaged 
adjacent property and structures, resulting from the use of 
vibratory rolling equipment, shall be the responsibility of 
the CONTRACTOR, at no cost to the OWNER. A 
CONTRACTOR may constmct a test strip, a minimum of 
10 feet wide and 250 feet long, to establish the rolling 
pattern for an asphalt mix and lift thickness to be placed on 
the project, as directed by the ENGINEER. The test strip 
shall be paid for in accordance with the requirements of the 
CONTRACT, as authorized by The ENGINEER. 

336.7 JOINTS 

3 36. 7.1 Care shall be exercised in connection 11 ith the 
constmction of joints to insure that the surl1lce or the 
pavement is tme to grade and cross section across the joint. 
Periodically, joints shall be tested with a 10 feet straight 
edge to verity the smoothness of the surfaces of adjacent 
material(s). A 10 feet long straight edge shall be placed 
perpendicular to the joint extending equally on both sides of 
the joint. The smoothness of the surfaces across the joint 
shall comply with the requirements of this specification. 

336.7.2 After Construction of a joint along <my adjoining 
edge such as a curb, gutter, or an adjoining pavement lift 
free edge, and after the hot mixture is placed by the 

finishing machine, sufficient hot material shall be carried 
back to fill any space left open. This joint shall be properly 
"SET UP" with the back of a rake at proper height and level 
to receive the rnaxirnmn compaction. The work of "setting 

up" this joint shall be performed by competent workmen 
who are capable of making a correct, clean, <md neat joint. 
Excess material shall be removed. Broadcasting excess 
material onto the adjacent asphalt concrete pavement 
surface will not be allowed. Excess material at an edge joint 
shall be removed and discarded if not required for 
compaction. 

336.7.3 Longitudinal and transverse joints shall be made 
in a carefhl manner. Well bonded and sealed joints are 
required. Joints between old and new pavements or 

between successive day's work shall be carefully made in 
such a manner as to insure a thorough and continuous bond 
between the old and nel· surfaces. In the case of ~urface 
course. the edge of the old surface course shall be cut back 
lor its Iilli depth so as to expose a fresh surface and, if 
necessary to obtain a well bonded joint, shall be painted 
with a tack coat after which the hot surl~lce mixture shall be 
placed in contact with it <md raked to a proper depth <md 
grade. Before placing mixture against contact surtaces of 
curbs, gutters, headers, m<mholes, etc., they shall be painted 
with a tack coat. Joints shall be tested with a 10 feet straight 
edge to verify the smoothness of the surfaces tr<msition of 
adjacent material(s). A 10 feet long straight edge shall be 
placed perpendicular to the joint extending equally on both 
sides of the joint The smoothness of the surfaces across the 
joint shall comply with the requirements or this 
specification. Longit11dinal and transverse joints shall be 
compacted parallel to the joint. Transverse cmd longitudinal 
joints shall be staggered a minimum of I foot offset from 
the joint of a lift either below or above, <md completely 
bonded. 

336.8 PAVEMENT PENETRATIONS, MANHOLES 
AND VALVE COVERS: Manhole frames and 

1 alve covers shall be adjusted as per the Standard Dra" int.:s. 
or as directed by the ENGINEER. The 11nish suri~Ke ~1t the 
top oLd! asphalt concrete pavement penetrations. tn include 
but not be limited tu manhllie I ram.::; ,Jnd 1 .!11 L' llll cr,, ,IJ,ill 

be constructed to and be parallel in all directions the ilnish 
suri~lce of the surrounding asphalt concrete pa\'ement prior 
to placing the surface course. 

336.9 SMOOTHNESS: Upon completion, the pavement 
shall be tme to grade <md cross section. Except any changes 
ofgrade, when a 10 foot straight edge is laid on the finished 
surface of the roadway, the surface shall not yary from the 
edge of the straightedge more th<m 3/16 inch Arter the 
completion of fmal rolling, the smoothness ol' the course 
shall be checked, and the inegularities that exceed the 
specified tolerances and or retain water on the surface shall 

be corrected by the CONTRACTOR at the no cost to the 
0\VNER, as directed by the Engineer. 

336.10 SAMPLING AND TESTING 

336.10.1 Asphalt concrete tests shall be performed in 
accordance with the requirements of this specification, the 
Supplemental Technical Specifications, or as directed by 
The ENGTNEER. Asphalt concrete analysis shall be 
performed in a laboratory accredited in accordance \\'ith the 
requirements of the Ne\\ Mexico State Highway and 
Transport~ttion Depa11ment .. Procedure lor Approql or 

Testing Laboratories to Perfonn Inspection, Testing. and 
Mix Design Services", April 13, 1998 Edition. Testing 

equipment used in the performance of specified testing shall 
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be calibrated mmually with calibration stm1dards traceable 
to the National Bureau of Standards. Certification records 
shall be maintained at the Laboratory for review by The 
ENGINEER. A copy of the certifications shall be submitted 
to The ENGINEER upon request. The smnpling <md testing 
shall be performed by a technician certified under the New 
Mexico State Highway <md Tnmsportation 
Department/ Associated Contractors of New Mexico 
Technical Training <md Certification Program for 
ASPHALT <md S UPERP AVE. 1 ~ 1 

336.10.2 Material Sampling: A quality assur<mce asphalt 
concrete material field sample shall be taken in accordmce 
with the requirements of ASTM D979 for each job mix 
delivered. The materials shall be sampled at the greater rate 
of either one sample for each 250 tons, or one s<unple per 
day, for each type of material placed on a project, as 
directed by the ENGINEER. The sample shall be of such 
size to provide material for all tests specified and a split 
sample to perform verification/referee tests for gradation 
m1d binder content, if required. 

336.10.3 Material Testing 

336.10.3.1 Asphalt concrete quality assurance sampling 
and testing shall be performed in accordance with the 
requirements of this Specification, the Supplemental 
Technical Specifications, or as directed by The 
ENGINEER. 

336.10.3.2 An quality assurance asphalt concrete sample 
shall be smnpled, tested, and reported in accordance with 
the requirements and procedures of SECTION 116-
ASPHALT CONCRETE, 116.10 SAMPLJNG AND 
TESTING. 

336.10.3.3 A CONTRACTOR may challenge production 
material test results, binder content and aggregate gradation, 
<md request that the retained split asphalt concrete sample of 
record be released to his assigned laboratory and tested for 
compliance, as authorized by the ENGINEER. A challenge 
notification shall be made in writing to the ENGINEER by 
the CONTRACTOR within 28 calendar days from date of 
sampling. Challenge test results shall be submitted to the 
ENGINEER for evaluation no later th<m 42 calendm· days 
from date of s<unpling. Challenge test results will be 
evaluated in accordance with the "multi laboratory" 
precision tolerances specified, T53 for binder content, 
AS TM C 117 md C 13 6 for aggregate gradation. Challenge 
and record test results that comply with precision tolerances 
will be averaged with the companion test results of record 
and the material pay factor, Pmr, recalculated as directed by 
the ENGINEER. Challenge and record test results that do 
not comply with the precision tolerances will direct the 
disqualification of the challenged and record samples, as 

directed by the ENGINEER. Cut/core sampletsl will be 
taken from the area(s) represented by the disqualified 
challenge samp!e(s) <md evaluated by the lab of record 
under the obserYation of the CONTRACTOR. in accordance 
with the requirements of these specification <md replace the 
disqualified smnple test results. Analysis of the replacement 
cul/core samp]e(s) may not be challenged The 
CONTRACTOR will submit challenge test results in 
11riting to the ENGINEER for each split sample released to 
his assigned Jabor,llorv of record. Challeni'eS !lied aner the 
time limitations will not be considered. The O'v\'NER shall 
pay lor all complying tests. 

336.10.4 COMPACTION TESTING 

J36.10.4.1 Asphalt concrete pavement quality assurance 
compaction sampling and testing shall be perrormed in 
accord<mce with the requirements of this specification. the 
Supplemental Technical Specifications. ,1s directed b:-· The 
ENGINEER. Each lift. lor each tvpe or asph•llt concrete 
pavement placed elch c!av. shall be tested rm compaction 

336.10.4.2 An asphalt concrete pavement compclction test 
shall be performed in accordance with the requirements or 
this specification, as directed by the Engineer A test shall 
determine the compaction at a location of a fresh 
constmcted asphalt concrete roadway lift. Compaction shall 
be calculated as the field density at a location of a LOT lift, 
determined by either 336.11.4.3 or 336.11.4.4. divided by 
the average of the maximum theoretical density (G ,11m) of the 
acceptance smnple(s) taken for that day's placement. 
reported to the nearest one tenth of a percent. xxx x."lr, A 
maximum theoretical density (G,rnnl shall be detem1ined in 
accordance with ASTM D204 1 

336.10.4.3 The field density at a location for a lift of SP­
Il material shall be detem1ined from a core smnple. One 
core smnple shall be taken for each lift of 250 tons, or 
fraction thereof, placed each day, but not less than 3 cores 
per day, as directed by the Engineer. The density of a core 
shall be determined in accordance with the requirements of 
02726 and reported to the nem·est one-tenth pound per 
cubic foot. 

336.1 0.4.4.1 The field compaction at a location for Type 
B. C. D. E. SP-In. and SP-IV materials, shall be measured 
in accord<mce with the requirements of ASTM D2950 
Density of Bitllminous Concrete in Place by Nuclear 
Methods, at the minimum rate of three tests per lift of 500 
sy, or fraction thereof, for each type of asphalt material 
placed in a day, as directed by the ENGINEER. 

336.10.4.4.2 A reference density test of the support 
material, for the asphalt concrete roadway lift to be 
constructed, shall be taken prior to the placement of the 
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fresh asphalt concrete lift, or defined from previous test 
results. The density of the support material shall be used as 
reference in performing the density test of a fresh asphalt 
concrete lift in accordance with the requirements ASTM 
D2950, placed over the support material. A density test or 
the support material shall be taken at the rate of one tl l test 
for each 500 sy of surface or less to be paved over in a day, 
as directed by the Engineer. The density of the support 
material shall be reported as '1reference support material 
density 11 in the compaction test report of the constmcted 
asphalt concrete pavement over the area represented by the 
support material compaction test. 

336.10.4.4.3 Core samples of the compacted asphalt 
pavement of SP-Ill, SP-IV, B, C, D, and E asphalt concrete, 
may be t:Lken and tested to detetmine conformance of the 
fmished pavement with the specified requirements either as 
requested by the CONTRACTOR, as directed by the 
ENGINEER. Samples shall be taken and tested in 
accordance with the requirements of 336.11.4.3, at the rate 
of three (3) core samples per LOT lift, as directed by the 
ENGINEER, and paid by the OWNER. Compaction 
determined from cores shall supersede tests performed in 
accordance with the requirements ASTM D2950. The 
CONTRACTOR shall be responsible for asphalt concrete 
pavement replacement at no cost to the OWNER where core 
samples are taken. The 0\VNER shall pay for all 
complying tests. 

336.10.4.5 Field compaction tests shall be taken at 
random locations on an asphalt concrete pavement lift. as 
directed by the ENGINEER. Three (3) general areas at 
which a test should be taken are either adjacent to the free 
edge ofthe mat or the mat interior, or adjacent to a joint. 
The munber of tests taken will vary but the total number of 
tests taken on any project shall be in the approximate 
proportions specified in TABLE 336.A. 

336.10.4.6 Sampling <md testing of quiet asphalt concrete. 
and measurement <md payment shall conform to the 
requirements of SECTION 328. 

TABLE 336.A- Asphalt Concrete Pavement Lift 
Compaction Test Location Proportions 

Location 

Free Edge of Mat 1 

Mat Interior 

Joints2 

NOTES: 

%of total tests 

20 to 33 

33 to 60 

20 to 33 

1 The ll'ee Edge ofrviat test shall be tak<;;n in the clreu between 
one (I) ti.10t and two (2) leet in Hum a ti·ee edgt: nl'cl Jill 
2 Joints shall include the lungitudimd and tnms\cr:<c bull J<~inl" 

between adjacent Iitts of asphalt having the same !lni"h 
elevation. Tests may be taken on matetial plm;ed agam~t a eold 
joint edge of lom1ed surface. 

336.10.5 Full depth cores of asphalt concrete shall be 
taken to determine the depth of structme and the depth pa\· 
factor. PF . defined in T A.BLE .1.\CJ 1:'. ,\S directed h1. tht' 
Engineer. A minimum of three cores. ILl\ in!! Jll clllhtde 

di<uneterequal or greater than four t4J inches. shall be taken 
at random for each 1000 sy. or fraction thereor. placed. 
Cores shall be evaluated in accord<mce with the 
requirements of336.12.2.3.4. The core length, depth of the 
pavement. shall be determined based on the a\'erage of three 
measurements of the length of the core, measured from 
circular ends of a sample .. All measurements shall reported 
to the nearest 0.125 '1 

( 1/8 inch). Pl<mt mixed seal coat shall 
not be included in the depth of stmctme. 

336.10.6.1 Test reports shall include but not be limited to 
the information specified in Ti'illLE 336.8. 

TABLE 336.8- TEST REPORT(s) 

A. Field Data and Test Results: 

Date of Sampling/Test 

2 City of Albuquerque Project Number or Permit 
Number 

3 Project Title 

4 Asphalt Concrete Supplier 

5 Delivery Ticket Number (asphalt concrete 
sample-only l 

6 .lob Mix Fonnula Number 

7 Location of sample/test as defined by Contract 
Documents 

8 Time of Sampling/testing 

9 Mate1ial temperature at time of sampling, oF 

I 0 Ambient temperature at time of sampling. oF 

11 Field test results with reference specification 
limits (compaction test} 

B. Laboratory Test Results 

Laboratory results as defined in TABLE ll6.F 
(asphalt concrete mate1ial) 

2 Field Test Data as required in 33 6. 11.4 
t compaction reports) 

3 Pavement Stmcture Depth (individual cores and 
average depths for Lot) 

C. Recommended Pay Adjustment Factor for a 
LOT 

I C '·"',material factor, see TABLE 336.C 

2 C u·, placement/compaction factor. see TABLE 
336.D 

:l PF,. depth factor. see TABLE :136 E 

:1:16.10 Cl2 Test I'tsiill' si1~1ll lw reponed ll: I ill' 

ENGINEER, CONTRACTOR. Suppl1er and ivlateruh ,mel 
Testing Laboratory. Construction Diyision, Public '0iorks 
Department. in writing. within 7 working days of 
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completion of the sampling of the asphalt <md/or the field 
testing. Non-complying tests shall be reported to The 
ENGINEER, CONTRACTOR, supplier and Mate1ials and 
Testing Laboratory, Construction Division, Public Works 
Department within 1 working day of completion of the test. 

336.10.6.3 The New Mexico Registered Professional 
Engineer in direct charge of the laboratory shall certify on 
a quality assurance test report that the test procedures used 
to generate the repmt complied with the specifications. 

336.11 MEASUREMENT AND PAYMENT: 

336.11.1 Measurement: Asphalt concrete pavement shall 
be measured by the square yard of full depth pavement 
including each type and lift of material delivered , placed, 
compacted, and finished at the project, as specified in the 
CONTRACT DOCUMENTS. Asphalt concrete pavement 
shall be measured in a LOT, as directed by the ENGINEER. 
A LOT shall be 500 square yards, or fraction thereof. or as 
specified in the supplemental technical specifications, or 
constructed asphalt concrete pavement specified in the 
CONTRACT documents, to f11ll depth over supporting 
materials of either subgrade, base course, treated base 
course, or existing asphalt concrete pavement. as directed 
by the ENGINEER. Each LOT shall be divided into 
SUBLOT(s) for each lift thickness of asphalt concrete in the 
pavement. 

336.11.2 PAYMENT 

336.11.2.1.1 Asphalt concrete pavement placed in an area 
of 10 feet or more in width and 100 feet or more in length 
(requiring machine laydownj shall be divided into LOTS 
and paid at the adjusted CONTRACT unit price, specified 
in this section, as authorized by the ENGINEER. 

336. 11.2.1.2 Asphalt concrete pavement placed in an area 
less than 10 feet in width and/or less than 100 feet in length 
shall be paid at the CONTRACT unit price specified in the 
CONTRACT documents. adjusted in accordance with the 
requirements of this section. as authorized by the 
ENGINEER. 

336.11.2.1.3 A LOT of asphalt concrete p~n·ement shall 
be paid at a tmit price equal to the sum of the CONTRACT 
unit prices of its SUBLOTS, each lift of asphalt in a LOT, 
the sum adjusted for deviation of full depth of structure 
from CONTRACT specification. The unit price for a LOT 
shall be calculated in accordance with the equation below. 

UP'= PF0 X UPsuswrs 

UP', LOT unit price 
PF0 , depth factor defined in TABLE 336.D 

UPSl'BLIJ[<;• UP'.,l.l + UJ;,:_ + +~1P.' . sum or 
SUBLOTS' unit prices. see 336.12.2.2 

336.11.2.2 A SUBLOT. a lift of asphalt concrete in a 
LOT, shall be paid at the adjusted CONTRACT unit price 
determined in accordance with the equation below. 

c~,".'' 
CLC'• 

0.5 x \C LM + C u·), SUB LOT adjustment factor 
material factor, see TABLE 336.C 
p lacement'compaction factor, see TABLE 
336.D 

UPsL'l• CONTRACT unit price for a SUBLOT 

336.11.2.2.2 The material factor. Cu1, is the material 
acceptance factor for a SUBLOT determined in accordance 
with TABLE 336.C, based on the absolute value of the 
deviation of the average value, or mithmetic mean 1M l. of 
the daily accept<mce scunple(s) test results for the SUBLOT. 
deviation fi·om the CONTRACT authorized job mix formula 
targets! Tl. lor either combined aggregate gudation or 
binder content. 

336.11.2.2.3 If the deviation is equal or less tlum the 
allowable deviation, D', the corresponding material pay 
factor. CD1, shan be used. 

336.12.2.2.4 The Sl.JBLOT placement/compaction factor, 
CLeo shall be defined in accordance with T.A.BLE 336.D, as 
directed by the ENGINEER. The factor is determined 
based on the average of the compaction tests taken for a 
SUBLOT. with no single test neither less than 90.0 %, nor 
greater th,m 97.9 'X,. Acceptance compaction tests shall be 
performed in accordance with the requirements of 
336.11.4. A SUBLOT having a compaction tesl(s) either 
less than 90.0 %or greater than 97.9% shall be evaluated 
and an appropriate pay factor assigned, as directed by the 
ENGINEER. 

336.12.2.3.5 The depth factor. PF 1,, shall be defined in 
accord<mce with TABLE 336. E. based on the average depth 
ol'a minimum oi'three J'ull depth cores taken 'll r'tndom lor 
each 1000 s1·. or !]-action there oJ'. 11 ith no :;11H.de core les~ 
than the specified st'ction ckpth les:; 0 -;;;in I 'J mm !. ,1., 

directed by the ENGINEER ll~tl'lJitiol .tre iden11lied ,lt ,t 

depth 0 r the specified depth less 0. 75 in l 19 mm !. 
additional cores shall be taken to verify the condition. The 
condition shall be evaluated and either an appropriate pay 
factor assigned or the asphalt concrete pavement removed 
and replaced with complying pavement, as directed by the 
ENGINEER. 
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TABLE 336.C- MATERIAL FACTOR, C L,1, FOR GRADATION & ASPHALT BINDER CONTENT 

NUMBER OF DAILY S.AJviPLES 0', I\1AXlMUM ALLOWABLE OEVJATJON [L 2, 3] 

I IAOD 1.200 0 

2 D+R 0 + 0.37R 0- O.lOR 
3 0 + 0 30R 0 + 0.07R 0- O.l4R 

4 0+0.16R 0-0.0JR D- O.l7R 

5 O+O.llR 0- O.OJR 0- 0.20R 

6 0 + 0.09R 0- 0.05R 0- 0.22R 
7 0 + 0.07R 0- 0.07R 0- 0.24R 

8 D + 0.06R 0- 0.08R 0- 0.25R 

9 0 + 0 05R D- 0.09R D- 0.26R 

lOORMORE 0 + 0.04R D- O.IOR D- 0.27R 

MATERIAL FACTOR C u-.1 [3] 0.85 0.95 1.00 

[ 1] D, production tolerance±%, see 336.5.1.2, and autl10rized job mix formula; R. of test values. maximum -minimum 
values; M, average test value of a SUBLOT's acceptance s<unples test results; T, target value specified in authorized job 
mix formula. 
[2] The material factor, CLM• shall be the lowest factor selected for IT-MI <: D' calculated for either (a) the combined 
aggregate gradation and material passing the nominal 11L:1ximmn size aggregate screen, 3/8 inch (9.5 mm), <md smaller 
screens of the project authorized job mix formula. or (b) the asphalt binder content 
[3] If the absolute value of the deviation of the daily mean from the target exceeds the maximum allowable deviation a 
SUB LOT, IT-MI ? D', the SUBLOT shall be removed and replaced with material complying with this specification. at no 
cost to the OWNER, as directed by the ENGINEER. I fit is determined by the ENGINEER to be more practical to accept 
the SUBLOT material, it may be accepted under written agreement between the OWNER and the CONTRACTOR. at an 
assigned pay factor, CLM"' 0.70, for a SUB LOT having a compaction 11lctor. C J.< • 0.90. as directed bv the ENGINEER 

T.ABLE 336.0- SUBLOT PLACEMENT/COMPACTION FACTOR. C u 

Average Test Results Factor, C_, 
98.0 %and greater [I] 

97.1 to 97.9 0.85 

93.0 to 97.0 1.00 

92.0 to 92.9 0.95 

91.0 to 91.9 0.90 [2] 

90.0 to 90.9 0.85 [2] 
less than 90.0% [ 1 ]. [2] 

[ 1] The lift defined for the SUBLOT shall be removed and replaced by the CONTRACTOR witJ1 asphalt concrete pavement 
complying with this specification at no cost to The OWNER, as directed by the ENGINEER. If it is detennined by tl1e 
ENGINEER to be more practical to accept the SUBLOT, it may be accepted under written agreement between the 
OWNER and the CONTRACTOR at an assigned compaction pay factor, C 1x= 0. 50, for the SUBLOT, if the SUB LOT 
has a material pay factor, C1m.? 0.85, as authorized by the ENGINEER. 

[2] When the lift accepted at this factor is a final surL1ce course of a street having a posted speed limit less than 40 mph. 
the lift shall have a FOG SEAL applied and sanded by the CONTRACTOR in accordance with SECTION JJJ, at no 
cost to the OWNER, as directed by the ENGINEER 
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0 

0.25 in 
(6mm) 

NOTES: 

< 

TABLE 336.E DEPTH FACTOR, PF[) 

Deficient Pavement Depth 

Ds-dA 0.25 in 
(6mm) 

> 

0.50 in 
(12.5 mml 

0.50 in 
(12.5 mm) 

Excessive Pavement Depth, d-D 

0 

dA, average depth of the pavement stmcture as determined by field cores. 

D5, specified depth of the pavement stmctnre of a Lot. 

1.00 

[A] 

100 

[A] CmTectdeficiencies at no cost to the 0\VNEK as directed by the ENGINEER. construct in}! the p;l\ ement 
to the depth, grade, crown, and cross slope drainage. specified in the CONTRACT documents. 
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SECTION 337 

PORTLAND CEMENT CONCRETE PAVEMENT 

337.1 GENERAL: Portland cement concrete 
pavement shaU consist of a mixture of po11land cement, 
coarse and fme aggregate, class F fly ash, entrained air, <md 
admixtures, placed ~md fmished on either a prepared 
subgrade, or base in confmmity with the lines, grades, 
depths and dimensions shown on the plans or as specified in 
the supplementary Specifications, and this specification. 
The CONTRACTOR shall be solely responsible for the 
portland cement concrete pavement construction supplied 
under this specification, materials, proportioning, 
placement, finish and curing. This work shall consist of 
constmcting a pavement composed of po11land cement 
concrete, in one course, with or without reinforcement as 
specified, in compliance with the specifications, lines, 
grades, depths, and typical cross sections shown on the 
plans or directed by the Engineer 

337.1.1 For constmction and reconstruction street 
projects requiring pavement placement equal or greater th~tn 
either 200 cy, concrete per day, the CONTRACTOR shall 
have a full time portland cement concrete construction 
supervisor on site to direct the pavement construction. The 
supervisor shall be certified as either an ACI certified 
Concrete Field Testing Technician Grade I, or the 
equivalent National Institute for Certification of 
Engineering Technologies Technician, with Specialty 
Concrete Work Elements Level I 82001, 82002, and Level 
II 84002, 84003, 84004, 84010. The supervisor shall be 
identified by the CONTRACTOR at the prepaving 
conference and shall be the contact person for the 
ENGINEER during portl<md cement concrete pavement 
construction. 

337.1.2 Pre-Paving Conference 
At the direction of the ENGINEER, a Pre-Paving 
Conference shall be held no later th<m seven calendar days 
prior to the start of pavement construction. The meeting 
agenda/assigned responsibilities shall be accomplished at 
the conference. 

I. ENGINEER/OV/NER 
A. Scope of the project. 
B. Identify construction m<magement te<U11 <md contact 

telephone nmnbers. 
C. Review CONTRACT requirements for pavement 

construction. 
D. Review Quality Assurance Progrmn. 

II. CONTRACTOR 
A. Review pavement construction schedules. 

Proposed pavement construction schedule for 
duration of the project. 

B. Identify construction personnel <md contact 
telephone numbers. 

I. Contractor Starr 
2. Sub-Contractor 1 s 1 

3. SupplieriS! 
4. Safety Manger 

C. Present constnrction placement procedure plans. 
I. Equipment Schedule 
2. Pmtland Cement Concrete Design Mix 
3. Paving methodology 
4. Traffic Control Plan 
5. Quality Control Plan 

Ill. DISCUSSION AND t 01\lMENT 

\l7.2 REFEREJ\,l'ES 

337.2.1 American Sm'lety lor Testin~ and iVIateriab 
1 Latest Edition l i ASTM 1 

C31 Making & Curing of Concrete Test Specimens in 
the Field 

C39 Test for Compressive Strength of Cylindrical 
Concrete Specimens 

C94 Specification for Ready-Mixed Concrete 

337.2.2 This Publication 

SECTION 101 PORTI":\~D CCI\ICNT CO\C RLTE 
SECTION 102 STEEL REINFORCEMENT 
SECTION 105 CONCRETE CURING COMPOUND 
SECTION 107 JOINT FILLER AND SEALANT 

MATERIAL 
SECTION 302 BASE COURSE 
SECTION 305 CErvJENT TREATED BASE 
SECTION 307 PLANT I\1IX BITUMINOUS TREATED 

BASE 
SECTION 349 CONCRETE CURINCJ 

:137.3 MATERIALS 

337.3.1 The Portland cement concrete used in the 
pavement constructed under this section shall conform to 
the requirements of Section lO 1 or as specified by the phms 
and/or the Supplemental Technical Specifications. 

337.3.2 Steel reinforcement used in the concrete 
constructed under this section shall confom1 to the 
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requirements of Section 102 or as specified by the phms 
and/or the Supplemental Technical Specifications 'md the 
approved shop drawings of the steel reinforcement. 

337.3.3 Expansion joint materiaL !11\ers, and sealants 
used on the concrete constmcted under this section shall 
confonn to the requirements of Section I 07 or as specified 
by the plans <md/or the Supplemental Technical 
Specifications <md the approved shop drawings, if required. 

3 3 7.3.4 Liquid membrane tonning compounds for curing 
concrete if used on the concrete constmcted under this 
section shall conform to the requirements of Section I 05 or 
as specified by the plans and/or Supplemental Technical 
Specifications. 

337.4 PROPORTIONING: 

3 3 7.4 .1 Proportioning of Portland cement concrete used 
in pavements shall be as specified in Section 101 and 
specified in the plans and/or Supplemental Technical 
Specifications. The specific proportioning shall be 
specified in the mix design submittal provided by the 
Contractor to the Engineer and the concrete supplied to the 
project. 

337.4.2 (Empty) 

337.5 STRENGTH REQUIREMENTS: 

337.5.1 Portland Cement Concrete Pavement shall 
comply with the requirements specified in the plans and/or 
specified in the Supplemental Technical Specification. 

337.5.2 Portland cement concrete pavement may be 
opened to traffic after it has obtained 85% of the design 
strength specified or after 14 days, whichever comes first. 
The 85% of the design strength shall be verified in 
accordance with Section 101 by field cured concrete 
cylinders cured in the field the same as the concrete they 
represent. 

337.6 CONSTRUCTION EQUIPMENT: 

337.6.1 GENERAL: Equipment <md tools necessary for 
handling materials and perfonning all parts of the work 
shall be approved by the Engineer as to design, capacity, 
and mechanical condition. The equipment shall be at the 
job site sufficiently ahead of the start of constmction 
operations to be examined thoronghly and approved. 

337.6.2 SLIP FORM PAVERS: 

337.6.2.1 Machines for placing <Uld finishing concrete 

pavement shall be mech<mical self propelled and self 
leveling. of apprO\'ed types and shall be c~1pable- of 
compacting and rinishin,l! concrete as required Slip form 
pa\ers shell! be equtppecl 11 ith ;ul ;ldjustable tt>mpl~tte> or 
reciproc~llin(J: screed or ~Cn'>en,; .liT~tn~ed ILl ,;tri"-c ullthe 
pavement surt~1ce to the roadway crown or slope sh0\\'11 on 
the plans. The pa\ er shall be equipped \l'ith 1 ihraton· 
assemblies. with or without tamping bars which operate 
over the full width of the surface being placed When the 
forward motion of the paver is stopped. \ ibrator\' and 
tmnping mechanisms shall also be stopped. 

337.6.2.2 For pavers of the adjustable template tvpe. 
with or without rectprocatinf! screens. the \ ibr~ltot·} 
assembly shall consist of interned spud tvpe ttnits spaced not 
more than 30 inches apart across the \\'idth of tht> p.11 t>r 
under the leading edge or the !I xed screed. Each \ ibratorv 
unit shall be operated at a minimum rate of 7,000 impulses 
per minute. 

337.6.3 CONCRETE SAW: The Contractor shall 
provide sawing equipment adequate in number of units <md 
power to complete the sawing V.'ith a water cooled diamond 
edge saw blade or an abrasive wheel to the required 
dimensions <md at the required time and rate. The 
Contractor shall provide at least one standby saw in good 
working order. An ample supply of saw blades shall be 
maintained at the site of the work at all times durint.: sawintz 
operation. The Comractor shall prO\ ide adequate arttt'ic1al 
lighting facilities for night sawing. All of this equipment 
shall be on the job both before and continuouslv during 
concrete placement. 

337.6.4 FORMS Straight side forms shall be made of a 
metal having a thickness of not less th<m 7/32 inch and shall 
be furnished in sections not less than I 0 feet in length. 
Forms shall have a depth equal to the specified, without 
horizontal joint, and a base width not less than 0.3 of the 
depth of the forms. Flexible or curved forms of proper 
radius shall be used for curves of 100 foot radius or less. 
Flexible or curved forms shall be of a design acceptable to 
the Engineer. Fonns shall be provided with adequate 
devices for secure setting so that when in place they will 
withstand, without visible spring or settlement the impact 
<md vibration of the consolidating ~md finishing equipment. 
Flange braces shall extend outward on the base not less than 
2/3 the height of the form. Forms with battered top surfaces 
and bent, twisted, or broken forms shall be removed from 
the work. Repaired forms shall not be used until inspected 
and approved. Built up forms shall not be used except 
where the total area of pavement of any specified depth on 
the project is less than 100 n The top L1ce of the form 
shall not vary from a true plane more than J,B tnch tn 10 
reeL and the upstanding leg shall not vary more than 1 4 
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inch. The f01ms shall contain provisions for locking the 

ends of abutting form sections together tightly, 'md for 
secure setting. 

337.6.5 JOINT SEALING APPLICATORS· Applicators 

for sealing materials shall be equipped with devices to mix. 

heat and apply joint sealers as required by the 
recommendations of the manufacturers of the material being 

used. Applicators shall be equipped with pressure type 

devices with adequate hose <md a nozzle so that the 
specified shape factor may be constmcted. 

337.7 PREPARATION OF GRADE: 

337.7.1 After the roadbed has been graded and 

compacted, the grade shall be trimmed to fmish grade and 

cross section, extending the work at least 2 feet beyond each 

edge ofthe proposed concrete pavement. 

337.7.2 The subgrade or aggregate base upon which the 

pavement is to be placed shall not vary more than ±0.1 0 
foot of the finish grade elevation and cross section specified 

prior to placing concrete. When cement or asphalt treated 

bases are used, finish grading shall be done at the time the 
base material is placed and shall be maintained to true 
section and grade until concrete placement is completed. 

The Contractor shall set reference lines, approved by the 

Engineer, parallel to the established grade as a means of 

grade control for subsequent fmish grading operations. 

337.8 SETTING FORMS: 

337.8.1 BASE SUPPORT: The fmmdation under the 

forms shall comply with the requirements of Section 301, 
302, 305, and 307 and the supplemental technical 

specifications, as applicable, so that the form, when set, will 
be firmly in contact for its whole length and at the specified 

grade. Any grade which at the form line is found below 

established grade shall be filled to grade with granular 

material in lifts of inch or less for a dist<mce of 18 inches on 

each side of the base of the form, and thoroughly 
compacted. Imperfections or variations above grade shall 

be corrected by tamping or by cutting as necessary. 

337.8.2 FORM SETTING: Forms shall be set 

sufficiently in advance of the point where concrete is bein~ 
placed to permit checking the fonns for line and grade. 

After the forms have been set to correct elevations, the 
grade shall be thoroughly t<unped, mechanically or by h<md, 

at both the inside and outside edges of the base of the forms. 
Forms shall be staked into place with not less than 3 pins for 
each 10 foot section. A pin shall be placed at each side of 
every joint. Form sections shall be tightly locked, free .fi-om 
play or movement in any direction. The forms shall not 

deviate from true line by more than ' - Dne inch <lt arn 

point. No excessive settlement or springin,>.: or fonns under 

the finishing machine will be tolerated. Forms shall be 
cleaned and oiled prior to the placing of concrete 

337.8.3 GRADE AND ALIGNMENT. The alignment 

and grade elevations of the forms shall be checked. and 
cotTections made by the Contractor immediate!\' belore 
placing the concrete. When any form has been disturbed or 

any grade is round unstable. the form sh~lil be reset ,lJ1d 
rechecked. 

337.8.4 CONDJTIONING OF SUBGRADE OR BASE 
COURSE: 

337.8.4.! When side forms have been securely set to 

grade the distmce from lOp 0 f form to top of sub grade or 

base course shall be checked in all areas to be not I ess than 
tl1e specified pavement depth nor greater than the pavement 

depth plus 0.5 in. and brought to proper cross section. High 
areas shall be trimmed. Low areas mav be lilled and 

compacted to ~t condition similar to th~tt lll. ~urroundin!-' 

grade 

337.8.4.2 Unless treated base course material is 

specified, the subgrade or base course shall be maintained 

in the specified compaction moistme range when pavement 

is to be placed within 24 hours of completion of sub grade 

preparation or aggregate base course construction. If the 
time to pavement constmction exceeds 24 hours, the 

prepared sub grade or aggregate base course shall be prime 

coated by the Contnctor at no cost to the 0\VNER 

337.9 PLACING CONCRETE 

337.9.! Concrete shall be placed on the prepared 
subgrade or aggregate base in uniform depth for the thll 
width of the lane or area to be paved, without segregation, 
and to provide a minimtun of redistribution. The placing of 

concrete in windrows or other methods which require 

excessive redistribution will be pennitted for slip fonn 
pavement construction only. Placing concrete shall be 

continuous between transverse joints \\'ithoul !he use 0 r 
intermediate bulkheads. 

lJ7.9 2 When conctete p~t\ ement is tu be placed 

~tcljoining newly constructed concrete pa1·ement. the load in~ 
placed on the previously constnicted pa1 ement shall be 
limited to the following. 

337.9.2.1 Light loading will be pennitted 3 days after 
placement or when the pavement has reached 50%, of its 
design strength, whichever comes first. Light loading is the 

placing and operating of the placement/finishing screed and 
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other fmishing bridges, 

337.9.2.2 Heavy loads will riot be permined until 14 

days after placement or until the concrete has reached 85'1;, 
of its design strength, whichever comes lirst. Hea\'y loads 
are vehicles of any size. 

337.9.3 Concrete shall be thoroughly consolidated 
against and along the faces of all forms and along the full 
length and on both sides of all joint assemblies, by means of 
vibrators inserted in the concrete. Vibrators shall not be 
permitted to come in contact with a joint assembly, the 
grade, or a side form. In no case shall the vibrator be 
operated longer th<m 15 seconds in <my one location. 

337.9.4 Concrete shall be deposited as near to expansion 
<md contraction joints as possible without disturbing them, 
but shall not be dmnped from the discharge bucket or 
hopper onto a joint assembly unless the hopper is well 
centered on the joint assembly. 

337.9.5 Should any concrete materials fall on or be 
worked into the surface of a completed slab, the material 
shall be removed immediately by approved methods. 

337.10 TEST SPECIMENS: The Contractor shall furnish 
the concrete for casting cylinders <md other required tests. 
Concrete testing shall comply with the requirements or 
SECTION 101, as directed by the Engineer. The Engineer 
or an independent testing laboratory designated by the 
Engineer shall fabricate and test specimens. Results shall be 
reported to the Engineer, Contractor, supplier of the 
concrete, and Owner. Sampling <md testing of smaller 
quantities of concrete used in minor paving work will be 
done as required by the Engineer. 

337.11 JOINTS: 

337.11.1 GENERAL: Joints shall be constmcted of the 
type and dimensions, and at the locations required by the 
plans. Unless otherwise specified on the pl<ms or approved 
by the Engineer, transverse ;md longitudinal contraction 
joints shall be constructed to the dimensions specified in the 
Contract Documents and at the locations shown on 
authorized joint plan prepared by the Contractor and 
authorized by the ENGINEER. Joints shall be complete 
from edge of slab to edge of slab. Where integral curb is 
constmcted, the joint shall extend through the curb <md have 
a depth not less th;m the sum of the height of the integral 
curb and one-third the depth of the pavement slab. 

337.11.2 LONGITUDINAL JOINTS: 

337.11.2.1 When required, deformed steel tie bars and 

load transfer smooth dowel bars, of specified length, size. 
spacing <md material shall be placed perpendicular to the 
longitudinal joints; they shall be placed bv ;1ppro\'ed 
equipment or rigidly secured b\' chairs or other appro\ ed 
supports to pre\ ent displacemen 1 during concrete placement 
and finishing DefOtmed tie bars shall not be painted or 
coated with asphalt or otl1er material. or enclosed in mbes 
or sleeves. When adjacent Lmes of pavement are 
constmcted separately, steel side forms shall be used which 
will form a key way along the constmction joint. Tie bars 
may be bent at right angles against the form of the first l<rne 
constmcted and straightened into final position before the 
concrete of the adjacent l<me is placed or. in lieu of bent tie 
bars, apprm ed two piece connectors m<l\ be used 

337 11.2.2 Longitndinal formed joints ~hall con,.;t~l ot' a 
groove, or cleft, extending downward from. and normal to, 
the surface of the pavement. These joints shall be effected 
or formed by <ill approved mechanically or m;mually 
operated device to the a depth of not less than one-third the 
depth of the associated pavement, by not greater than one­
qmuter inch width, and line specified in the authorized joint 
plan, while the concrete is in a plastic state. The groove, or 
cleft, shall be filled with either a prernolded strip or an 
approved sealer. Joints shall be complete from edge or slab 
to edge of slab. Where integral curb is constmcted, the jotnt 
shall extend through the curb and have a depth not less than 
the sum of' the height oi'the intet!r~li curb clllli one-lhird the 
depth 0 r the pavement slab. 

337.11.2.3 The longitudinal formed joint filler material 
shall be installed so that its ends are in contact with the 
tnmsverse joints filler materiaL i r any. 

337.11.2.4 Longttudinal sawed joints shall be cut by 
means of approved concrete saws to the depth or not less 
than one-third the depth or the associated pa\ em en!. b1 not 
greater than one-quarter inch width. cll1d lme spec tiled Ill the 
authorized joint plan Suitable t!uide lines or de1 ices shall 
be used to assure cutlini! the lunl.'itudin~li Joint <ln till' true 
line as shown on the cluthorized joint plans. The Sei\l·ed ,uea 
shall be thoroughly cle;med and cured immediate!) arter 
sawing. 

337.11.3 TR..i\NSVERSE EXPANSION JOINTS 

337.11.3.1 The preformed expansion joint filler shall be 
continuous from form to fonn, shaped to the subgrade and 
to the keyway along the form. Preformed joint filler shall 
be furnished in len~:;'ths equal to the 11idth ol.one tr;lftlc [,me. 
except that when ramp or lane 11·idth is more th,tn 12 reeL 
l\I'O pieces mav be used pt·l" idcd the minimum knL'th 
installed is six reet Dam;1fed or repaired join\ l'ilkr ,;h;lil 
not be used unless appro\·ed by the Engineer. 
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337.11.3.2 The preformed expansion joint filler shall be 
held in a vertical position. An approved installing bm·, or 
other device, shall be used if required to secure prefmmed 
expansion joint filler at the proper grade and alignment 
during placing and finishing of the concrete. Finished joints 
shall not deviate more than one half inch in the horizontal 
aligrunent from a straight line. If joint fillers m·e assembled 
in sections, there shall be no offsets between adjacent units. 
No plugs of concrete shall be permitted cmywhere within the 
expansion space. 

337.11.4 TRANSVERSE CONTRACTION JOINTS: 

337.1 I .4. I Transverse contraction joints shall consist of 
planes of weakness created by forming or cutting grooves 
in the surfaces of the pavement, and, when shown on the 
plans, shall include load transfer assemblies. Joints shall be 
complete from and through edge of slab to edge of slab. 
Where integral curb is constmcted, the joint shall extend 
through the curb and have a depth not less than the sum of 
the height of the integral curb and one-third the depth of the 
pavement slab. 

337.11.4.2 Preformed Transverse strip contraction joints 
shall be formed by installing a parting strip to be left in 
place. The strip shall fonn a groove or cleft to a depth not 
less than one third the depth of the pavement and not wider 
them one-fourth inch. 

337.11.4.3 Formed groove contraction joints shall be 
made by depressing an approved tool or device into the 
plastic concrete. The tool or device shall remain in place 
lmiil the concrete has attained its initial set and shall then be 
removed without disturbing the adjacent concrete. unless 
the device is designed to remain in the joint. The grove 
shall be to a depth not less them one-third the depth of the 
pavement and not wider than one-fourth inch. 

337.11.4.4 Sawed contraction joints shall be created by 
sawing grooves in the surface of the pavement of the 
dimensions emd at the spacing and lines shown on the plans 
with an approved concrete saw. After each joint is sawed, 
the saw cnt and adjacent concrete surface shall be 
immediately cured. The saw cut shall be to a depth not 
less than one-third the depth of the pavement <md not wider 
than one-fourth inch. 

337.11.4.5 All joints shall be sawed before uncontrolled 
shrinkage cracking takes place. If necessary, the sawing 
operations shall be carried on both during the day and night, 
regardless of weather conditions. The sawing of emy joint 
shall be omitted if a crack occurs at or near the joint 
location prior to the time of sawing. Sawing shall be 
discontinued when a crack develops ahead of the saw. All 

contrc1ctionjoints in lanes adjacent to previous!)' constructed 
lanes shall be sawed before uncontrolled cracking occurs. 
I [ extreme conditions exist which make it impractical to 
prevent erratic cracking by early sawing. a contraction joint 
groove shall be formed prior to initial set or concrete as 
provided in Subsections 337.11.4.2 or 337.11.4 3. 

337.1 I .4.6 Sawing of the joints shall commence as soon 
as the concrete has hcu·dened sufficiently to permit sawing 
without excessive joint edge raveling. before transverse 
shrinking cracks occur. 

337.11.4. 7 Transverse formed joints shall comply with 
the requirements of Subsection 33 7.11.2.2 for the 
longitudinal formed joints. 

337.11.4.8 Tr<msverse construction joints shall be 
constmcted at specified tnmsverse joint locations specified 
in the authorized joint plan when there is an interruption of 
more than 30 minutes in the concreting operation 1\.io 
transverse joint shill! be constmcted within I 0 l"eet of an 
expansion joint. contr;!l"llllll Juint. or plane ul \'< l";lkne,;,; I i. 
~uiTicient concrete has not been mixed dl the time ol 
interruption to lom1 a slab at least 10 feet long. the excess 
concrete back to the last preceding joint shall be remm ed 
<md disposed of as directed by the Engineer. 

337.11.5 JOINT CURING: 

337.11.5.1 All joints sawed in concrete pavement shall be 
cured after the removal of resulting dust or slmrv in 
accordance with the tollowing optional methods. 

337.11.5.2 :\strip oruu·in[! paper_ polyeth\ lent' or other 
suitable moisture retention material, at least stx inches in 
width. shall be centered over the joint. weighted down for 
its fi.IIl length with soil, sand or other material to hold it in 
place. 

337.11.5.3 A filler of paper, jute rope. or other suitable 
material shall be forced into the joint and sprayed with 
curing compound. 

337.11.5.4 A tape. at least 2-1 2 inches 11·ide. made lrorn 
curing paper. polyethylene or other suitable moisture 
r·etention materia! and prm 1ded with iidhesin' m;!ten•il ne;lr 
each edge which will sea! the tape to the pil\ ement. shall be 
centered over the joint. and at the slab edges extend the tape 
2 inches below the saw cut. 

337. I 1.5.5 The adhesive material shall be of a type which 
e<m readily be removed from the pavement upon completion 
of the curing. 
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337.11.5.6 Alternate or other methods for curing joints 
may be used when approved by Engineer. Methods shall 
satisfactorily prevent the eSCclpe of moisture from the 
concrete at the joint and leave no detrimental residue 
adhering to the pavement or joint surfaces. The Contractor 
shall clean joints of deleterious material by flushing with 
water, cleaning with air jets of adequate pressure, or by 
resawing, at his expense, prior to placing the sealing 
material. 

337.11.5.7 Regardless of the type of materials or methods 
used curing joints, the material or methods selected shall be 
applied to the joint immediately after the joint is sawed and 
shall remain in place for a minimum of 48 hours after which 
the joint shall be cleaned and sealed, as provided in 
Subsection 33 7.17. 

337.11.6 LOAD TRA.J.~SFER DEVICES: 

337.11.6.1 Dowels, when used, shall be held in position 
parallel to the surface and center line of the slab by a metal 
device that is left in the pavement. Dowels shall be located 
at the mid depth of a pavement slab, perpendicular and 
centered on the joint, aligned parallel to the longitudinal 
centerline of the pavement. 

337.11.6.2 One-half the length of each dowel painted with 
one coat of lead or tar paint shall be thoroughly coated with 
asphalt MC 70, or an approved lubricant, to prevent the 
concrete from binding to that portion of the dowel. An 
approved dowel Cap or sleeve confonn:ing to the 
requirements shall be furnished for each dowel bar used 
with the expansion joints. The caps or sleeves shall fit the 
dowel bar tightly and the closed end shall be water tight. 
The sleeved end of the dowel shall be lubricated as 
specified above. 

337.11.6.3 In lieu of usmg dowel assemblies at 
contraction joints, dowel bars may be placed in the full 
thickness of pavement by a mech<mical device approved by 
the Engineer. 

337.12 FINISHING: 

337.12.1 SEQUENCE: The sequence or Finishing 
operations shall be strike off and consolidation. floating, 
straight edging, and final surface texturing. The addition of 
water to the surface of the concrete to assist in finishing 
operations will not be permitted. The humidity above the 
fresh concrete surface may be allowed to be improved with 
a fine fog spray generated by me<ms of approved fogging 
equipment. 

337.12.2 FINISHING AT JOINTS: 

337. I 2.2. I 1l1e concrete adjacent to formed joints ~hail be 
compacted or firmlY placed \1 tthout \aids or se?-Lree;nion 
<Ig<Iinst the joint m,ltetial. also under and <tround .111 load 
transfer devices, joint assembly units, <md other features 
designed to extend into the p;wement. Concrete adjacent to 
joints shall be mech<mically vibrated. 

337.12.2.2 After the concrete has been placed ;md 
vibrated adjacent to the joints, the finishing machine shall 
be brought forward, operating in a manner to avoid damage 
or misalignment of joints. 

337.12.3 MACHINE FINISHING: Vibrators for full 
width vibration of concrete paving slabs shall meet the 
requirements in SLtbsection 337.6.2. If uniform and 
satisfactory density of concrete is not obtained by the 
vibratory method at joints, along forms, at stmctures, and 
throughout the pavement, the Contractor will be required to 
furnish equipment and methods which will produce 
pavement conforming to the specifications. During the first 
pass of the finishing machine, a uniform ridge of concrete 
shall be maintained ahead of the front screed for its entire 
length. 

337.12.4 HAND FINISHING. 

337.12.4. I H;md finishing methods will not be permitted 
except under the following conditions: 

337.12.4.2 In the event of breakdown of the mechanical 
equipment, hand methods may be used to finish the concrete 
already deposited on the grade when breakdown occurs. 
Hand tools shall have a length of not less than 3 feet <md 
shall be floats or darbies only. Trowels, 'fresno's", <md 
slicks shall not be used. 

337.12.4.3 Nan·ow widths or areas of irregular 
dimensions where operations or the mechanical equipment 
is impractical may be finished by hand methods. Cnncrete, 
as soon as placed. shall be stmck off and screeded /\n 
approved portable screed shall be used. 

337.!2.4.4 The screed for the surf~1ce shall be at least 2 
feet longer than the maximum width of the slab to be struck 
off. It shall be or apprO\ ed desi):.'ll. sufficiently rigid to 
retain its shape without deflection. and be constntcted either 
of metal or of other suitable material shod with met;d. Prior 
to operating a hand screed. the screed shall be seton the 
forms and the distance rrom the bottom or the screed and 
the top or finish subgrade or b;tse. full \lidth of the lumlecl 
pal'ement section. shall be checked to be at le,hl tqu,tl tu 
the depth of the pavement slab to be constmcted and not 
greater than the sum of the depth of the pavement slab plus 
one-half inch. If a uniform cross section cannot be anained 
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by the screed, it may not be used for the construction. 

337.12.4.5 Consolidation shall be attained by the use of 
a suitable internal type vibrator or other approved 
equipment. 

337.12.4.6 In operation the screed shall be moved 
forward on the forms with a combined longit11dinal and 
transverse shearing motion. moving always in the direction 
in which the work is progressing <md so manipulated that 
neither end is raised from the side forms during the striking 
surface is of uniform textme, tme to grade and cross 
section, and free from porous areas. Vibratory and roller 
screeds shall be drawn forward in the vibrating and rolling 
off process. If necessary, this shall be repeated until the 
action mode. Transverse movement is not required for 
vibratory and roller screeds. 

337.12.5 FLOATING: 

337.12.5.1 After the concrete has been stmck off <md 
consolidated, it shall be fmther smoothed, tmed, <md 
consolidated by means of a longitudinal float, using one of 
the following methods as specified or permitted. A 
transverse and or longitudinal float shall be required for all 
pavement whether finishing is accomplished by h<md 
methods, with a slip form machine or with fixed forms, 
except as hereinafter provided. 

337.12.5 .2 The requirements for floating may be waived 
for the slip form method of placement if it is successfully 
demonstrated that a satisfactory surface is being obtained by 
other means. 

337.12.5.3 Hand Method: The hand operated transverse 
float shall be not less than 12 feet in length and 6 inches in 
width, properly stiffened to prevent flexibility and warping. 
The float shall be worked with a sawing motion trans verse 
the slab from edge to edge. Movement ahead along the 
center line of the pavement shall be in successive advances 
of not more than one half of the length of the float. 

337.12.5.4 Mechanical Method: The mechanical float 
shall be of a design approved by the Engineer, <md shall be 
in good working condition. The tracks from which the float 
operates shall be accurately adjusted to the required finish 
pavement surface profile. The forward speed shall be 
adjusted so that the float will lap the distance as directed by 
the Engineer. The float shall pass over each area of 
pavement tmtil the surface is uniformly closed. 

337.12.5.5 Alternative Mechanical Method: As an 
alternative to the mechanical method above, the Contractor 
may use a machine composed of a cutting <md smoothing 

float, or floats, suspended from and guided by a rigid frame. 
The frdllle shall be carried by four or more visible wheels or 
tracks. When strike off <md consolidation are done by the 
hand method <Uld the crown of the pavement will not permit 
the use of the longitudinal float, the surface shall be floated 
transversely by means oftlle long handled float. Care shall 
be taken not to 1\'0rk the crown out of the paYement during 
the operation. 

337 12.6 STRAIGHTEDGE TESTING AND SURFACE 
CORRECTION: After the floating has been completed. but 
while the concrete is still plastic, the surface of the concrete 
shall be tmed with a lO foot (3.0 m) straight edge. For this 
purpose the Contractor shall furnish and use an accurate 10 
foot ( 3.0 m) straightedge. The straightedge shal! be drawn 
tnmsverse across the surface of the concrete pavement from 
edge to edge. Advance along the road shall be in successive 
stages of not more than Y2 the length of a straightedge. Any 
depressions found shall be immediately filled with freshly 
mixed concrete, stmck o IT, consolidated. and refinished. 
High areas shall be cut down <md refinished Special 
attention shall be given to assure that the surface across 
joints meets the requirements for smoothness. Straightedge 
tmeing and surface corrections shall continue tmtil the 
entire surface is found to be free from observable departures 
from the straightedge and the slab conforms to the required 
grade and cross section. If a slip fonn paver is used. the 
maximum deviation fi·om a true cross section within the 
area bounded by lines 6 inches from the edges 0 r the 
pavement shall be 1'4 inch Additional floatinf:. edging and 
surfacework. except textur-ing shall not beJikl,\ecl ,tfter the 
surface has been trued with the straif!ht edf..'e 

337.12.7 FINAL FINISH The final finish ~h~1ll be one ol 
the following 

337.12.7.1 The surface texture is to be a longll1tdinal drag 
finish except at intersections. and approaches and departures 
to intersections. A drag shall consist of a seamless s!lip or 
damp burlap, cotton fabric or other material approved by 
the Engineer. which shall produce a uniform surface of 
g1itty texture after dragging it longitudinally a Ion~ the f1tll 
width of pavement. The dimensions of the drae: shall be 
such that a strip of burlap or fabric at least 3 feet wide is in 
contact with the full width of the pavement surr~1ce 11 hile 
the drag is used. The drag shall consist of not less than 2 
layers of burlap with the bottom layer approxin1ately 6 
inches wider than the upper layer. The drag shall be 
maintained in such condition that the resultant surface is of 
uniform appearance and reasonably free from grooves over 
l/!6 inch in depth. Drags shall be maintained clean <md 
free from encmsted mortar. Drags that cannot be cle<med 
shall be discarded and new drags substituted 
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337.12.7.2 The surface texture at intersections. and a 
minimum of 100 feet of approaches 'md departures to 
intersections shall be a transverse mke tine grove or similar 
finish as authorized by the ENGINEER. The grove shall be 
at one eighth to one quarter inch wide by one eighth to three 
sixteens inch deep. The groves shall be spaced not less than 
two times the grove width and not more than 6 times the 
grove width. A tine float shall not be used. Transverse tine 
grooving of the highest traffic street shall be carried through 
the intersection. 

337.12.8 EDGING AT FORMS AND JOINTS: 

33 7.12.8.1 Edging shall be completed prior to stTaight 
edge tmeing of the surface , but before the concrete has 
taken its initial set, the edges of the pavement along each 
side of each slab, and on each side of transverse expansion 
joints, formed joints, transverse constmction joints, and 
emergency construction joints shall be worked with <ill 
approved tool and rounded to the radius required by the 
plans. A well defmed and continuous radius shall be 
"produced and a smooth, dense mortar finish obtained. The 
surface of the slab shall not be unduly disturbed by tilting or 
the tool during use. 

337.12.8.2 At all joints, all tool marks appeming on the 
slab adjacent to the joints shall be eliminated by texturing. 
The rounding of the comer of the slab shall not be 
disturbed. All concrete on top of the joint filler shall be 
completely removed. 

337.12.8.3 All joints shall be trued with a straightedge 
bisected by and drawn parallel to the joint before the 
concrete has set, and correction made if one side ofthejoint 
is higher than the other, or if they are higher or lower than 
the adjacent slabs. The joint shall be straight edge tn1ed 
after correction and prior to texturing. 

337.13 CONCRETE PAVEMENT SLIP FORtvl 
METHOD: 

337.13.1 GENERAL: Pavement may be constmcted 
without the use of fixed forms by the slip form method as 
authorized by the Engineer. 

337.13.2 GRADE: After the grade or base has been 
placed and compacted to the required density, the areas 
which will support the paving machine shall be cut to the 
proper elevation by means of a properly designed machine. 
The grade on which the pavement is to be constructed shall 
then be brought to the proper profile by means of a properly 
designed machine. If the density of the base is disturbed by 
the grading operations, it shall be corrected by additional 
compaction before concrete is placed. The grade should be 

constructed ;-;ui'liL'ICnth in .1lh.1nce ol' the plalllll' ul '.he 
concrete !!'any traffic i:; allo11 eel to use the prep~lred t'rade. 
the grade shall be checked <md conected immediately ahead 
of the placing of the concrete. 

337 13 3 ALIG.Nl\1.ENT: The horizontal alignment of full 
width slabs shall not deviate from the line shown on the 
phills or established by the Engineer by more than one half 
( Y2) inch at <my point. 

337.13.4 PLACING CONCRETE: The concrete shall be 
placed with <ill approved slip fom1 paver designed to spread. 
consolidate, screed, and Ilo;ll linish the li·eshlv placed 
concrete in one complete pass of the machine or machines 
in such moumer that a minimum of h'md finish will be 
necessary to provide a dense and homogeneous pavement 
in conformance with the plans and specifications. The 
machine shall vibrate the concrete for the f11ll width and 
depthofthe st1ip of pavement being placed Such 1 ibration 
shall be accomplished with vibrating tubes or anns working 
in the concrete or with a ,·ibrating screed or pan operatinr-: 
on the surl~tce of the concrete The sliding form,.; . .;hall be 
rigidlv held together laterallv to prel'ent spreadlni' ulthe 
fonns. The concrete shall be held at a unilorm L·un:;i~tenc\. 
h011 int: ;t ,;lump 11·lnch l1e~ 11 Jthln the rOJllf!f ol I I\' _, i _, 

inches. The slip form paver shall be operated with <~S ne~u!l 
a continuous forward movement as possible and all 
operations of mixing, delivering. <md spreading concrete 
shall be so coordinated as to provide uniform progress with 
stopping and starting of the paver held to a minimum. I f. 
for any reason, it is necessary to stop the forward movement 
of the paver, the vibratory <md tamping elements shall also 
be stopped immediately. 

337.13.5 FINISHING: The surface smoothness and 
texture shall meet the requirements of Subsection 33 7.12. 7. 

337.14 SURFACE TEST 

337.14.1 The pavement surface shall be tested with a 10 
foot straightedge or other device approved by the Engineer. 
Areas showing high spots of more than 1/8 inch but not 
exceeding Y2 inch in I 0 feet shall be mm·ked and 
immediately ground down with an approved grinding tool 
to an elevation where the area or spot will not show 
deviations in excess or J/8 inch when tested with a 10 loot 
straightedge. Where the departure from correct cross 
section exceeds 'i, inch. or where inegularities in the 
finished surface of the P'" ement vary more than '1 inch 
above or Y2 inch below the grade elevation established by 
the Engineer, the pavement shall be removed and replaced 
by the Contractor at no expense to the Owner. 

337.14.2 Any area or section so removed shall be 
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removed as a p;mel from tnmsverse joint to tr;msverse joint, 
the f111I width of the hme involved. 

337.15 CURING: Immediately after tl1e finishing 
operations have been completed the Conu·actor shall initiate 
lhe curing of the concrete as specified in Section 349 and1or 
as approved by the Engineer. 

337.16 REMOVING FORMS: Unless oilierwise provided. 
forms shall not be removed from freshly placed concrete 
until it has been set for at least 12 hours, except auxiliary 
form used temporarily in widening areas. Forms shall be 
removed caref11lly so as to avoid damage to pavement. 
After the forms have been removed, the sides of the slabs 
shall be cured as outlined in Section 349. Honeycombed 
areas will be considered as defective work and shall be 
removed and replaced. Any area or section so removed 
shall be removed as a panel from transverse joint to 
transverse joint, the f111I width ofthe lane involved. 

337.17 SEALING JOINTS: 

337.17.1 Joints shall be filled with joint sealing material 
before the pavement is opened to traffic and as soon after 
completion of the curing period as is feasible. Just prior to 
sealing, each joint shall be thoroughly cleaned of all foreign 
material, including membrane curing compmmd and the 
joint faces shall be clean and surface dry \:vhen the seal is 
applied. 

337.17.2 The sealing material shall be applied to each 
joint opening to conform to ilie details shown on the plans 
and the manufacturer's recommendation for the auiliorized 
sealant.. The placing shall be done in such a manner that 
the material will not be spilled on ilie driving surfaces ofilie 
concrete. Any excess material on the driving surface of the 
concrete pavement shall be removed immediately <md the 
pavement surface cleaned. The use of sand or similar 
material as a cover for the seal will not be permitted. Joint 
sealing material shall not be placed when the air 
temperature in ilie shade is less ilian 50°F .. unless approved 
in writing by the Engineer. A backer rod or form shall be 
used and placed at the specified depth as the bottom form 
for ilie sealant. The backer rod shall be compatible with the 
sealant material and maintain its shape and cross section 
after placement of sealant. 

337.17.3 The joint sealant detail shall be used at all 
sawed/embedded traffic control devices. TI1e joints <md 
sealants shall be constructed as specified. 

337.18 PROTECTION OF PAVEMENT: 

337.18.1 The Contr.:tctor shall protect the pavement and its 

appurtenances against both public traffic <U1d traffic caused 
by his own employees <md agents. This include watchmen 
and the erection and maintemmce of warning signs. lights. 
pavement bridges. or crossovers, etc. 

J 3 7 18.2 An\' d<U1l<Jfle IO the pa\ em en L occ IIITin,_; wior to 
linal acceptance. sh;tll be repel ired or the p;11 L'!1il'l\l ~-,~pl;lced 

by the Contractor at no expense to the 011 ner. c~~ diree!ed b: 
the Engineer. 

337.19 OPENING TO TRAFFIC The pavement will not 
be opened to traffic until the pavement has met the strength 
requirements of Subsection 337.5. The pavement shall be 
cleaned of all loose material and deb1is, striped f'or tmiTic 
control prior to opening to traffic. 

337.20 PROTECTION AGAINST RAIN In order that 
the concrete may be properly protected against the effects 
of rain before the concrete is sufficiently hardened. the 
Contractor will be required to have available at all times 
materials for the protection of the edges and surface of the 
unhardened concrete When rain appears imminent, all 
paving operations shall stop and all available personnel 
shall begin placing forms against the sides of the pavement 
and covering the surface of the unhardened concrete wiili 
the protective covering. 

337.21 DISCONTINUE PAVING OPERATIONS: When 
the surt~1ce finish of completed pavement is not in 
accordance with Subsection 337.14 or an excessi1 e m1mber 
ol' surface irregularities are detected when the completed 
pavement is tested in accord<mce with Subsection 33 7.14, or 
the edge of the pavement slumps more than li4 inch below 
the established cross section, or other recurring defects are 
apparent on successive working days, paving operations 
shall be discontinued as directed by the ENGINEER. 
Sui table equipment and methods shall be provided by the 
CONTRACTOR to correct the deficiencies at no cost to the 
OWNER. 

337.22 TOLERANCE fN PAVEMENT THiCKNESS: 

337.22.1 Full depth cores shall be diilled by the 
CONTRACTOR and submitted to ilie ENGINEER. m 
pavement to verify constmcted pavement depth. Cores shall 
be drilled at not less than two nor more than four locations 
for each Lot, 100 cy, as directed by Engineer. Pavement 
depth for a lot will be the average of ilie cores taken in the 
Lot. The depth of the pavement at a core location shall be 
the average of four measurements of the homogeneous 
length of ilie core taken at right angles around the core 
circumference. as directed by the Engineer. The 
CONTRACTOR shall patch the core holes \\·ith the 
authorized design mix placed in the ~urroundinf! pa\ ement 
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337.22.2 Where the structural strength of the concrete is 
seriously affected by the deficiency in thickness. the 
Engineer may order the removal and replacement of the 
work so affected at no additional expense to the Owner. 

337.23 STRENGTH TEST REQUIREMENTS 
Minimum strengths which must be achieved for acceptance 
are those set forth in Subsection 33 7.5, STRENGTH 
REQUIREMENTS. 

337.24.1 MEASUREMENT: Portland cement concrete 
pavement shall be measured by the square yard per each 
thickness specified on the plans and in the bid proposal. 

337.24.2 PAYMENT: The payment for Portland Cement 
Concrete Pavement shall be at the adjusted contract unit 
price per square yard for each pavement thickness specified, 
complete in place, adjusted in accordance with the 
following equation, and this specification, as authorized by 
the ENGINEER. Payment shall include all material, 
equipment and labor required in placing, finishing, curing, 
backfilling and cleanup. 

UP'= PPM X PF[l X UP 

UP', adjusted contract unit price 
UP , contract unit price 

PFM, material price adjustment, 
see SECTION 101.16.2 

PF0 , see 327.24.3 

337.24.3 The depth factor, PF 0 , shall be defined in 
accordance with TABLE 337.24 .. 3.A, based on the average 
of a minimum 3 full depth cores taken in each lot of 1000 
cy, as directed by the ENGINEER. The depth of the 
pavement at a core location shall be the average of three 
measurements ofthe homogeneous length of the core taken 
at right angles armmd the core circumference, as directed by 
the Engineer. 

'P,BLE 3J 7 2.4 I I lLPTII F ·\CTOR. PI 

Deficient Pavement Depth. D-d PF! 

0 · 1 D-d < 1 0 25 in l ClCl 

0.25 in < D-d <I~ 

0.50 in < D-d <I= .00 in [A] or [B], !C] 

D-d > 100 in IAJ 

Excessive Pavement Depth, D-d P F[) 

0 < d-D <1 _ 1.00 in 1.00 

NOTES: 

d, 

D, 

B. 

c. 

E. 

d-D > 1.00 in [E] or [F) 

average depth of tl1e pavement structure of a 
Lot as determined by tield cores. 

specified depth for the pavement structure of 
a Lot. 

Remove and replace at no cost to the 
OWNER. as directed by the ENGINEER 

If deten11ined by the ENGINEER to be more 
practical to accept the pavement, the LOT 
may be accepted under written agreement 
between the OWNER and the 
CONTRACTOR, at an assigned pay factor. 
PF0 = (d) 21 (D):, for LOT(s) , as directed 
by tl1e ENGINEER. 

No single core height less than the specified 
depth less 1. 25 in. 

Remove and replace at no cost to the 
OWNER, if excessive uncontrolled cracking 
is observed, as directed by the 
ENGINEER. 

F. If detem1ined by the ENGINEER to be more 
practical to accept the pavement, the LOT 
may be accepted under written agreement 
between the OWNER and the 
CONTR-\CTOR. at an assigned pay tanor of 
PFI)= 1 00, as directed by the ENGINEER. 
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SECTION 340 

PORTLAND CEMENT CONCRETE CURBS. ClUTTERS. \Vi\LKS. DRIVEWAYS. 
ALLEY INTERSECTIONS. SLOPE PAVING. AND MEDIAl\ Pi\ VING 

340.1 GENERAL: 

340.1.1 Portland cement concrete curbs, walks, gutters, 
cross gutters, valley gutters, driveways, alley intersections, 
slope paving and median paving constructed of concrete 
having a minimum compressive strength as specified in 
Section 101, unless otherwise noted on the plans or 
specified in the Supplementary Technical Specifications. 

340.1.2 Subgrade preparation for concrete curbs, gutters, 
walks, driveways, alleys, intersections, and slope paving 
conform to the requirements of Section 30 I. unless 
otherwise noted on the plans or specified in the 
Supplementary Technical Specifications. 

340.1.3 Unless otherwise specified or indicated on the 
plans and except as otherwise prescribed in Subsection 
340.8, the minimum thickness of walks shall be 4 inches. 
The minimum thickness of gutters, driveway aprons, and 
alley intersections shall be 6 inches unless otherwise shown 
on the plans. The height and thickness of the curb section 
including other details of construction for items in Section 
340 will be shown on the plans, or Standard Detail 
Drawings. 

340.2 REFERENCES: 

340.2.1 American Society for Testing and Materials 
(Latest Edition) (ASTM): 

D1557 Test Method for Laboratory Compaction 
Characteristics of Soil Using Modified Effort 

340.2.2 This Publication: 

SECTION 101 PORTLAND CEMENT CONCRETE 
SECTION 102 STEEL REINFORCEMENT 
SECTION 105 CONCRETE CURING COMPOUND 
SECTION 107 JOINT FILLER AND SEALANT 

MATERIAL 
SECTION 301 SUBGRADE PREPARATION 
SECTION 337 PORTLAND CEMENT CONCRETE 

PAVEMENT 
SECTION 349 CONCRETE CURING 

340.3 FORMS: 

340.3.1 Form material shall be free from warp, with 

smooth and st1aight upper edges and, if used for the face of 
curb, shall be surfaced on the side against which the 
concrete is to be placed. Timber forms may be used for 
forming curved sections but shall not be used for straight 
work unless authorized in writing by the Engineer. Metal 
forms for such work being of a gauge that will prO\·ide 
proper rigidity and strength for the purpose for which they 
are intended. Wood forms used on curb returns shall be not 
less than 3/4 of an inch 111 thickness, cut in the length and 
radius as shown on the plans and held rigidly in place by the 
use of metal stakes and clamps. The curb face forms sha I I 
be cut to conform exactly with the curb face batlcr. as 11 ell 
as being cut to the required length and radiuS. In e1·erv 
case, however, the forms shall be of sufficient rigidity and 
strength and shall be so supported as to adequately resist 
springing or deflection as a consequence of the placing and 
consolidation of the concrete. 

340.3.2 All formed curb and combined curb and gutter 
shall be divided into blocks or stones in lengths not to 
exceed 12 feet long using metal templates' not less than l 1 16 
inch thick cut to the same cross section as the curb or curb 
and gutter being constructed. Templates shall be securely 
attached to forms to prevent movement during concrete 
placement. 

340.3.3 Form material shall be thoroughly clean at the 
time it is used and shall be given a coating of light oil or 
other suitable material inm1ediately prior to the placing of 
the concrete. 

340.3.4 Forms, except curb back planks, shall be set with 
the upper edges thereof flush with the specified grade of the 
finished surface of the adjacent portion of the work and 
shall be not less than a depth equivalent to the full specified 
depth of thickness of the concrete to be supported thereby 

340.3.5 Back fonns shall be held securely in place by 
means of stakes dnven in pairs, one at the front fom1 and 
one at the back, at intervals not to exceed 4 feet; clamps, 
spreaders. and braces being used in com1ection therewith to 
such extent as may be necessary to insure proper rigidity of 
the fon11S. Fon11s for walks, gutters, and similar work shall 
be firmly secured by means of stakes driven flush with the 
upper edge of the forms at intervals not to exceed 5 feet. 
The stakes shall be of sufficient size and shall be so driven 
as to properly and adequately support the forms. 
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340.3.6 Form clamps, specifically designed and 
manufactured for the curb and gutter to be constructed, may 
be used if, in the opinion of the Engineer, they fulfill the 
requirements above specified for curb and gutter forms. 

340.4 PLACING CONCRETE: 

340.4.1 The concrete shall be placed on a thoroughly 
dampened subgrade sufficiently moist to insure that no 
moisture will be absorbed from the fresh concrete. 

340.4.2 Surfaces of structures in sidewalks, curbs, and 
gutters shall be adjusted as necessary prior to placing of 
concrete to meet the contiguous sidewalk surfaces. 

340.4.3 Concrete shall be placed in horizontal layers not 
to exceed 6 inches each in thickness, each layer being 
spaded along the fmms and thoroughly consolidated. 
However, if the section is more than 6 inches in depth, the 
concrete may be placed to provide the thickness shown or 
specified, if mechanical internal vibrators are used or if, in 
the opinion of the Engineer, the spading and tamping is 
sufficient to consolidate the concrete for its entire depth. 

340.4.4 After the concrete has been placed between the 
side fmms, a sn·ike off shall be used to bring the surface to 
the proper section to be compacted. It shall then be spaded 
along the form faces. 

340.4.5 After the concrete has been placed and 
consolidated, the upper smface shall be shuck off uniformly 
smooth and true to the specified grade. 

340.5 EXPANSION JOINTS: 

340.5.1 Expansion joints shall be constructed in curbs, 
walks, and gutters as hereinafter specified, being filled with 
premolded joint filler sn·ips conforming with the 
requirements prescribed therefor in Section 107. No such 
joints shall, however, be constructed in cross gutters, alleys, 
intersections, or driveway aprons. 

340.5.2 Spacing: Unless otherwise shown on the plans 
or authorized by the Engineer, the location and spacing of 
expansion joints shall be as specified in the Standard Detail 
Drawings and herein. 

340.5.2.1 Expansion joints in all types of curb and 
gutters shall be placed at both ends of returns except where 
cross gutters are being constructed, and at regular intervals 
not to exceed 200 feet between expansion joints. Expansion 
joints shall be placed at both ends of the cross gutter 
transitions. 

340.5.2.2 Expansion jomts in all types of sidewalk shall 
be placed where the sidewalk abuts Wheel Chair Ramps and 
drivepads; at regular intervals not exceeding 18 feet 
between expansion JOints; between the walk and any 
building or structure: around utility pads and 1 ight 
foundations: and between the \Valk and water meter areas. 

340.5.2.3 Expansion .JOints at wheel chair ramps and 
drivepads shall be placed between these items or work and 
the back of the curb and gutters and the adjoining 
sidewalks. 

340.5.2.4 Expansion .JOll1t filler strips shall be vertical 
and shall extend to the full depth and width of the work in 
which they are installed, being constmcted at right angles or 
radially to the line of the curb or gutter as the case may be. 
The filler su·ips shall completely fill these joints at least to 
within 1/4 of an inch of any surface ofthe concrete that will 
be exposed upon completion of the work and must fully 
extend at least to those surfaces that will not be exposed. 
However, before the work will be accepted, any joint filler 
that protrudes beyond a surface that will not be exposed or 
beyond 1/4 of an inch below a surface that is exposed shall 
be trimmed off to the specified dimension in a neat and 
workmanlike matmer. During the placing and consolidation 
of the concrete, the filler sn·ip shall be held rigidly and 
securely in proper position. 

340.5.3 CONTRACTION JOINTS 

340.5.3.1 Contraction joints shall be constructed in slip 
formed curbs, curb and gutter, walks, and gutters as 
hereinafter specified. The joint shall be either cut or tooled 
to a minimum depth of I mch at curb. curb and gutter, and 
gutter. and the greater or either 1 inch or l/4 the actual 
depth or the concrete at sidewalks and slabs on grade. The 
conn·action JOmt shall be tooled at all exposed faces of the 
fresh placed concrete. 

340.5.3.2 Spacing: Unless otherwise shown on the plans 
or authorized by the Engineer, the location and spacing of 
conn·actionJoints shall be as specified in the Standard Detail 
Drawings and herein. 

340.5.3.3 ConhactiOnJoints in ext11.1ded curb, curb and 
gutter, and gutters shall be placed at regular intervals not to 
exceed 12 feet. 

340.5.3.4 Conn·action joints shall be placed in all types 
of sidewalk at regular intervals not less than the vvidth of the 
sidewalk nor greater than 6 feet. 

340.6 FINISHING: Surfaces of the various items of 
work shall be fimshed as specified herein. Edges of 
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concrete at expansion joints shall be rounded to 1/4 inch 
radius. Upon completion, the finished surface shall be true 
to line and grade and free from irregularities. 

340.6.1 CURB: 

340.6.1.1 The front forms may be stripped as soon as the 
concrete has set sufficiently but must be removed before the 
expiration of 6 hours after pouring. Immediately following 
the stripping of these forms, Class A mortar, as prescribed 
therefor in Section 106 thinned to the consistency of grout, 
shall be applied to the curb face. If monolithic curb and 
gutter is being constructed, this mortar shall be applied to 
the full exposed face; otherwise, it shall extend for an 
additional 2 inches below the gutter. 

340.6.1.2 The face and top of the curb shall then be 
carefully troweled with a "steel mule" shaped to match the 
profile of the curb, curb and gutter, to a smooth and even 
finish, the top being finished to a transverse slope of 1/4 of 
an inch toward the front, with both edges rounded to a 
radius of 3/4 of an inch. Contraction joints, perpendicular 
to the flow line and in returns radial to the curve, shall be 
placed in the curb top and face and in the gutter. The 
surface shall be fmished with a fine hair broom parallel with 
the line of the flow line. 

340.6.2 SIDEWALK: 

340.6.2.1 Following the placing of concrete, the surface 
shall be shuck and floated to a hue and even grade, free 
from waves and irregularities. After the floating conh·action 
joints shall be made to a depth of 1 inch. The work shall 
then be carefully floated to a smooth and even finish, with 
the conh·action joint and expansion joint edges rounded to 
a radius of 1/8 of an inch. The finished surface shall be 
given a fine hair broom finish, applied transverse the 
direction of h·avel of the sidewalk. 

340.6.2.2 Contraction joints or block joints shall not 
exceed intervals of 6 feet. On straight work. the joints shall 
be parallel with and at right angles to the line of the work: 
at curves the joints shall, in general, be along lines 
concenh·ic with the curve radius. The contraction joint shall 
be made with jointer tools that will round the edges to a 
radius of 1/8 of an inch, with a depth of not less than 1 inch. 
The finished joint opening, exclusive of radii, shall not be 
not less than 1/8 inch nor greater than 3116 inch. The 
Contractor will be required to have a sufficient number of 
jointer tools on the job to accomplish the above specified 
requirements. 

340.6.2.3 The concrete shall be cured in accordance with 
the requirements of SECTION 349. 

340.6.3 GUTTER: 

340.6.3. After the concrete has been thoroughly 
consolidated the surface shall be worked to a true Jnd en"n 
grade bv means ol· a iloat C'ontraction]oints sh<lll be smn:d 
or tooled at Inten·als not 10 exceed 6 feet. perpendicular tu 
the t1ow lme. The fimshed surface shall be textured 
longihJdinally with a fine hair broom finish. 

340.6.3.2 Side fmms shall remain in place until the 
concrete is sufficiently set, after completion of the gutter, 
but must be removed before the work will be accepted. The 
concrete shall be cured in accordance with the requirements 
of SECTION 349. 

340.6.3.3 Valley gutter or cross gutter sections 
reinforcement steel and steel placement shall be constructed 
accordance With the plans and detail drawings. The 
reinforcement steel shall be in accordance with Section I 02. 
The finished surface shall confom1 to the required roadway 
section as to both line and grade. The gutter sections will 
not be opened to h·affic until specimen cylinders have 
attained a compressive strength of not less than 85% of its 
design strength or after 14 days or as authorized by the 
Engineer. 

340.6.4 CONCRETE SLOPE PAVEMENT: 

340.6.4.1 All subgrade preparation required t(x tillS Item 
shall be done In accordance with applicable provisions ol 
Section 30 I with the exception that minimum density 
requirements will be 90% of maximum density as 
determined by ASTM D1557 or ASTM D698. 

340.6.4.2 Reinforcement shall be included where shown 
on the plans or as specified. 

340.6.4.3 Thickness of concrete shall be as specified or 
as shown on the plans. Concrete shall be screeded and 
finished with ten foot straight edge . lapped at ~', its len!!th 
or equivalent. to a plane surface havin!! no ~·,mation when 
measured 11 ith a I U ll.Jot straight edge tn excc·s:. or I 4 Illl h. 
unless a curvilinear surface is designated for~ p<1rticuL:11 
job. All concrete work shall be in accordance with Section' 
101 and 349. 

340.7 CURING: 

340.7.1 GENERAL: Immediately after the operations 
have been completed on all concrete. the Contractor shall 
initiate the curing of the concrete as specified In Section ~qtJ 
and;or as approved by the Engineer. 

340.8 DRJVEWA Y E:\TRANCES: 
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340.8.1 Driveway entrances shall be provided in new 
curbs at all existing driveways along the line of the work 
and at locations shown on the plans or as directed by the 
Engineer. 

340.8.2 The location and constmction details for 
driveways shall conform to the construction plans or 
Standard Detail Drawings, or as authorized by the Engineer. 

340.8.3 Where walks are to be constmcted across 
driveways, the thickness of the walk shall be not less than 
6 inches, unless otherwise specified or shown on the plans. 

340.9 DRAINAGE OUTLETS THROUGH CURB: The 
Contractor will be required to constmct suitable outlets 
through the new curb for all existing building drains along 
the line of the work, as per Standard Detail Drawings. 

340.10 MISCELLANEOUS TYPES OF CURB, 
GUTTERS, SIDEWALKS: Extruded type concrete curb 
and gutter, precast curb and gutter sections, cut stone curbs, 
brick sidewalks, flagstone " sidewalks, etc., will permitted 
where approved by the Engineer and in accordance with the 
plans and Supplementary Technical Specifications. 

340.11 REPAIRS AND REPLACEMENTS: 

340.11.1 New work that is found to be defective or 
damaged prior to acceptance and/or existing work damaged 
by the Contractor's operation shall be repaired or replaced 
by the Contractor at no expense to the Owner. Defective or 
damaged concrete areas shall be repaired by neatly saw 
cutting at right angles to the face of curb and removing and 
replacing the effected area. Removals of defective concrete 
shall be either the entire area between existing joints or if a 
minimum of 6 feet can be maintained to an existing joint. an 
intermediate saw cut may be permitted when approved by 
the ENGINEER. 

340.12 TESTS: Testing procedures shall be as 
provided for in SECTION 101. 

340.13 BACKFILLING AND CLEANUP: Backfilling 
and compaction to the finished surface of the newly 
constructed improvement must be completed before 
acceptance of the work. 

340.14 MEASUREI'viENT AND PAYMENT: 

340.14.1 MEASUREMPH: 

340.14.1.1 Concrete curbs and gutters shall be 
measured by the linear foot per each type of curb and gutter. 

340.14.1.2 Concrete sidewalks, driveways, valley 
gutters, gutters alley intersections shall be measured by the 
square foot per each type of improvement. 

340.14.2 PAYMENT: 

340.14.2.1 The payment for concrete curb and gutter 
shall be at the contract unit pnce and SECTION I 01 per 
linear foot per each type of curb and gutter, complete in 
place, which shall include all materials, equipment and 
labor required in the final grading, subgrade preparation 
(subgrade compaction), placing, finishing, cunng, 
backfilling and cleanup. 

340.14.2.2 The payment for concrete sidewalks, 
drivepads, valley gutters, gutters and alley intersections 
shall be at the contract umt price and SECTION I 0 I per 
square foot per each type of improvement, complete in 
place, which shall include all materials, equipment and 
labor required in the fin<Jl gr~ding. subgrade prrp,mllJon 
(subgrade L·umpac11on 1. ste~-1 remlorcemenl (\\hen and 

where required), placing, f11mhing. curing, backfillmg and 
cleanup. 
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SECTION 341 

EXTRUDED ASPHALT CURB 

341.1 GENERAL 

341.1.1 The work covered by this section 
consists of furnishing all plant, labor, 
equipment, materials, and in performing 
all operations in connection with the 
construction of asphalt curbs in accor­
dance with these specifications. 

341.2 REFERENCES 

341.3 MATERIALS 

341.3.1 The asphaltic concrete for 
asphaltic concrete curb construction 
shall be produced with 60-70 penetration 
asphalt or AC-20 viscosity grade asphalt 
and in accordance with an approved job 
mix formula. 

341.4 EQUIPMENT 

341.4.1 All equipment, tools, and 
machines used in the performance of the 
work covered by this section of the 
specifications shall be subject to the 
approval of the ENGINEER and shall be 
maintained in a satisfactory working con­
dition at all times. 

341.5 CONSTRUCTION METHODS 

341.5.1 Asphalt curbs shall be machine 
laid. The machine shall be approved by 
the ENGINEER and shall be of a type in 
which the asphalt material is extruded or 
pushed out through a mold form under com­
paction pressure by a horizontal conveyor 
screw. A tack coat, as approved by the 
ENGINEER, shall be applied to the portion 
of the pavement to which the curb is to 
be affixed prior to extrusion. 

341.6 MEASUREMENT AND PAYMENT 

341.6.1 Asphalt curb shall be measured 
by the linear foot. Measurement shall be 
made along the bottom edge of the street 
side of the curb. Asphalt curb shall be 
paid for at the contract unit price per 
linear foot bid, which price and payment 
shall be full compensation for furnishing 
all material, labor, equipment, and in 
performing all operations and incidentals 
necessary to complete the work, including 
placement of a tack coat on existing 
pavement beneath base of curb. 
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SECTION 342 

SOIL STERILIZATION 

342.1 GENERAL 

342.1.1 The work covered by this section 
of the specifications consists of 
furnishing all materials, labor, and 
equipment and in performing all opera­
tions in connection with the application 
of soil sterilant type herbicide, com­
plete, in strict accordance with this 
section of the specifications and appli­
cable drawings and subject to the terms 
and conditions of the Contract. 

342.2 REFERENCES 

342.3 MATERIALS 

Herbicide soil sterilants shall be an 
aqueous solution of: 

342.3.1 Dupont 85% CMU weed killer 

342.3.2 Telvar 

342.3.3 Sodium TCA-90 

342.3.4 Monobor-chlorate 

342.3.5 Polybar-chlorate 

342.3.6 Hyvar XL 

342.3.7 or approved equal 

342.4 EQUIPMENT 

All equipment, tools, and machines used 
in the performance of the work required 
by this section of the specifications 
shall be subject to the approval of the 
ENGINEER and shall be maintained in sat­
isfactory working condition at all times. 

342.5 CONSTRUCTION METHODS 

Soil Sterilization--It is anticipated 
that certain areas, as determined by the 
ENGINEER, will need soil sterilization to 
insure pavement protection from weed 
growth. After the curb and gutter has 
been placed and grading is complete to 
subgrade, the subgrade shall be 
thoroughly scarified to a depth of 6 
inches and watered to near optimum mois­
ture content. Then an aqueous solution 
of an approved herbicide soil sterilant 
shall be applied to the subgrade at the 
rate recommended by the manufacturer. 
Compaction of the subgrade shall then be 
handled in the usual manner with the pro­
vision that the prime coat be applied 
before the subgrade has a chance to dry 
out. This provision is necessary due to 

the fact that the weed killers require a 
certain amount of moisture to be ef­
fective. 

342.6 MEASUREMENT AND PAYMENT 

Soil sterilization will be measured by 
the square yard. Measurements will be 
taken parallel to the ground. The ac­
cepted quantities of soil sterilization 
will be paid for at the contract unit 
price per square yard complete in place. 
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SECTION 343 

REHOVAL AND DISPOSAL OF EXISTING PAVEMENTS, 
CURB AND GUTTER, SIDEWALK, DRIVEPADS, 

AND SLOPE PAVEMENT 

343,1 GENERAL 

343.1.1 The work covered by this section 
consists of furnishing all labor, equip­
ment, materials, and incidentals neces­
sary for the removal and disposal of 
existing pavement, curb and gutter, side­
walk, and drivepads as specified herein. 
Pavement removal and replacement in con­
nection with trenching operations is 
covered in section 801 of these specifi­
cations. 

343.1.2 Removal of existing pavement, 
curb and gutter, sidewalk, and dr i vepads 
shall only be performed at the locations 
within the limits shown on the drawings 
or as directed by the ENGINEER. 

343.2 REFERENCES 

343,2.1 This Publication: 
SECTION 801 

343.3 REMOVAL METHODS 

343.3.1 CURB AND GUTTER: Existing Port­
land cement concrete curb and gutter, 
median curbs, curbs, alley curbs, laydown 
curbs, or valley gutters shall be removed 
by such means as required to prevent 
damage to any adjacent structures desig­
nated to remain in place. Existing 
asphalt curb shall be removed by means 
that prevent damage to the pavement on 
which the curb is situated, When any 
curb cannot be removed without damaging 
the adjacent pavement, the pavement may 
be cut to allow a maximum of 1 foot 
clearance parallel to the edge of the 
curb adjacent to the pavement. 

343.3.2 SIDEWALK, 
PAVEMENT: Existing 
crete sidewalk and 
removed by means and 
adjacent structures 
are damaged. 

343.3.3 PAVEMENT: 

DRIVEPADS, AND SLOPE 
Portland cement con­

drivepads shall be 
methods such that no 
to remain in place 

343,3.3.1 Prior to any cutting of pave­
ment, the perimeter of the proposed cut 
shall be suitably outlined and shall con­
sist of smooth, regular lines approved by 
the ENGINEER. 

343.3.3.2 The pavement shall be cut 
along the marked perimeter of the area to 

be removed with such equipment as to pro­
duce a cut carried in a vertical plane 
through the pavement along a smooth hori­
zontal line. For bituminous pavement 
removal, a power saw or steel-type cutter 
mounted on a motor grader or an air ham­
mer equipped with a suitable cutting 
spade or other approved equipment which 
will score a smooth continuous line in 
the pavement to correct depth shall be 
used. saw cutting only may be required 
by the ENGINEER if other methods of cut­
ting leave an irregular or unsightly cut 
line. 

343.3.3.3 The depth of cut made in 
asphalt pavement shall be sufficient to 
permit removal without damaging adjacent 
pavement. For Portland cement concrete 
pavement, a concrete saw which will score 
a continuous line in the pavement to a 
minimum depth of from 1 1/2 to 1 inches 
shall be used. Any unnecessary irregular 
breakage caused by the CONTRACTOR through 
inexperience or careless workmanship or 
otherwise shall be replaced by the CON­
TRACTOR at no additional expense. Any 
irregular breakage regardless of the 
cause shall be trimmed back as directed 
by the ENGINEER. 

343.3.3.4 After the perimeter cut is 
made, any convenient and effective equip­
ment may be used to break up and remove 
the pavement within, provided the follow­
ing conditions are met: 

343.3.3.4.1 The surrounding pavement and 
pavement perimeter shall not be damaged. 

343.3.3.4.2 Any existing structures at 
the perimeter and/or within the vicinity 
of pavement removal shall not be damaged, 
whether they be surface or subsurface, as 
indicated on the drawings. 

343.3. 3. 4. 3 The normal functions of any 
utilities which may exist at the perime­
ter and/or within the area of pavement 
removal shall not be damaged, whether 
they be surface or subsurface, as indi­
cated on the drawings, 

343,4 DISPOSAL 

The CONTRACTOR shall be 
disposing of all removed 
and gutter, sidewalk, 

responsible 
pavement, 

drivepads, 

for 
curb 

and 
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slope pavemf'!nt in 
regulations and as 
NEER. 

accordance with local 
directed by the ENGI-

343.5 MEASUREMENT AND PAYMENT 

343.5.1 
follows: 

Measurement shall be made as 

343.5.1,1 Removal and Disposal of Exist­
ing Pavement--Measurement shall be made 
to the nearest square yard on the top 
surface of the pavement removed as di­
rected by the ENGINEER. Pavement shall 
be defined as Portland cement concrete 
surfacing or asphaltic concrete surfacing 
together with the respective underlying 
base course of whatever character. Oil 
mats or dust pallative treated surfaces 
will be considered ordinary excavation 
for which no separate payment will be 
made for removal. 

343.5.1.2 Removal and Disposal of 
Existing curb and Gutter or Asphalt 
Curbs--t1easurement shall be made to the 
nearest 1 in ear foot along with the face 
of the curb at the gutter line, at the 
pavement surface for curbs, at the flow 
line of valley gutters, or along the 
centerline of alley curbs as applicable. 

343.5.1.3 Removal and Disposal of Exist­
ing Sidewalk, Drivepads, and Slope 
Pavement--Measurement shall be made to 
the nearest square yard on the top sur­
face of the sidewalk or drivepad or slope 
pavement removed. 

343.5.2 Payment will be made at the con­
tract unit price per unit for the appli­
cable item of removal, which payment 
shall be full compensation for performing 
all removal and disposal of the item and 
for furnishing all labor, equipment, and 
incidentals necessary to complete the 
work in the manner specified. 

343.6 ALTERNATE METHOD OF MEASUREMENT 
AND PAYMENT 

If a removal item does not appear as a 
bid item in the Bid Proposal, then no 
direct payment will be made for removal 
and disposal of existing pavement, curbs, 
gutters, sidewalks, and drivepads. All 
costs for such work shall be included in 
the lump sum price for site preparation. 
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SECTION 344 

COLD MILLING OF PAVEMENT SURFACES 

344.1 GENERAL 

Cold milling shall consist of the removal 
of nominal thicknesses of asphalt or con­
crete pavement surfaces, as designated by 
the ENGINEER by approved roto-milling 
equipment. The cold milled material 
shall be removed from the pavement sur­
face and transported to: 

344.1.2 Areas within one mile of the job 
site as designated by the ENGINEER. 

344.1.3 Salvage or disposal areas pro­
vided by the CONTRACTOR. 

344.2 REFERENCES 

344.3 COLD MILLING OF CONCRETE PAVEMENTS 

Cold milling of concrete pavement sur­
faces shall consist of the removal of 
thicknesses as designated by the ENGI­
NEER. The thicknesses of pavement re­
moval shall be described as a nominal 
thickness for payment. The nominal 
thickness for concrete pavement removal 
is described as follows: 

344.3.1 Nominal 3/4 inch cut: 
average of cuts ranging from 0 
inches. 

3/4 inch 
to 1 1/2 

344.3.2 The milled surface shall be 
cleaned of all milled material. The 
milled material shall be transported to: 

344.3.2.1 Areas within one mile of the 
job site as designated by the ENGINEER. 

344.3.2.2 Salvage or disposal areas as 
provided by the CONTRACTOR. 

344.4 COLD MILLING OF ASPHALT PAVEMENTS 

The cold milling of asphalt pavement sur­
faces shall consist of the removal of 
surface thicknesses as designated by the 
ENGINEER. For payment, the thickness of 
pavement removal shall be described as a 
nominal thickness. The ranges in nominal 
thickness are described as follows: 

344.4.1 Nominal 1 inch cut: 1 inch 
average of cuts ranging from 0 to 2 
inches. Nominal 1 l/2 inch cut: 1 1/2 
inch average of cuts ranging from 0 to 3 
inches. Nominal 2 inch cut: 2 inch 
average of cuts ranging from 0 to 4 
inches. 

344.4.4.2 The milled surface shall be 
cleaned of all milled material. The 
milled material shall be transported to: 

344.4.4.2.1 Areas within one mile of the 
job site as designated by the ENGINEER. 

344.4.2.2 Salvage or disposal areas 
provided by the CGNTRACTOR. 

344.5 MEASUREMENT AND PAYMENT 

Payment for cold milling shall be per 
square yard of the applicable material, 
to the nominal depth, as designated by 
the ENGINEER. Payment shall include 
transportation of the milled material as 
specified in the Bid Proposal. 
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SECTION 346 
TEXTURED CONCRETE 

346.1 GENERAL 

346.1.1 The work covered by this section 
consists of furnishing all plant, 1 abor, 
equipment, materials, and in performing all 
operations in connection with the 
construction of colored or non-colored 
textured concrete in accordance with these 
specifications, the plans and/or as 
modified by the Supplemental Specification, 
and as authorized by the ENGINEER. 

346.2 REFERENCES 

346.2.1 This publication: 
Section 101 Portland Cement Concrete 
Section 105 Concrete Curing Compound 
Section 107 Joint Filler & Sealant 

Material 
Section 111 Colored Portland Cement 

Concrete 

346.3 MATERIALS 

346.3.1 The cement, aggregates, water, fly 
ash, and admixtures used in the concrete 
used in the work constructed under this 
section shall conform to the requirements 
of Section 101 or as modified herein or by 
the plans and/or the Supplemental 
Specifications and the approved concrete 
mix design(s). 

346.3.2 If required, colored concrete used 
in the work constructed under this section 
shall conform to the requirements of 
Section 111 or as modified by the plans 
and/or the Supplemental Speci fi cations and 
the approved concrete mix design(s). 

346.3.3 Aggregates 

346.3.3.1 When an exposed aggregate 
textured is specified, a specific size, 
shape and/or color of aggregate shall be 
specified on the plans and/or in the 
Supplemental Specifications. 

346.3.3.2 When a stamped texture is 
specified the maximum nominal size of 
coarse aggregate shall not be greater than 
112 inch. 

346.4 SUBMITTALS 

346.4.1 Along with the normal concrete mix 
design(s) submittals, the CONTRACTOR shall 
submit the procedure he wi 11 use to remove 
the cement paste to expose the aggregate 
when exposed aggregate texture is 
required. This procedure shall be in 
accordance with the suppliers' 
recommendations. 

346.4.2 If required by 
whether colored concrete 1 s 
sample of texture shall 
accordance with Section 111 
the plans and/or 
Specifications. 

the ENGINEER, 
used or not, a 

be made in 
as modified by 

Supplemental 

346.5 CONSTRUCTION REQUIREMENTS 

346.5.1 All textured concrete shall have a 
minimum gradient of 1.5% unless modified on 
the plans and/or Supplemental 
Specifications. All textured concrete 
shall be placed so that the finish lowest 
elevation of the exposed aggregate or the 
embedment shall daylight (drain freely) and 
not trap water. 

346.5.2 The forms used for exposed 
aggregate concrete wi 11 need to be raised 
above the fi na 1 grade the same height as 
the height of the concrete past to be 
removed to insure free drainage. 

346.5.3 Patterned concrete shall be 
consolidated, struck-off to grade and the 
surface floated to attain a uniform 
surface. The concrete shall then be 
stamped, scribed or embossed with the 
pattern specified here in or called for in 
the plans and/or Supplemental 
Specifications, or as approved by the 
ENGINEER. The depth of the pat tern into 
the concrete surface shall be uniform 
throughout the entire area and shall not 
exceed 3/8 inch. All pattern p 1 acement 
shall be completed before the concrete 
takes its initial set. The pattern tools 
shall be as manufactured by Bomivite, 
Impresco, or approved equal. 

346.6. TEXTURED CONCRETE CURING 
When the textured concrete is covered as 
part of the curing process, the CONTRACTOR 
shall use and place the covering in such a 
manner that the textured finish is not 
damaged or marred in any way. When colored 
concrete is used and the curing compound is 
used, it shall be as specified in Section 
111. 

346.7 MEASUREMENT AND PAYMENT 
Unless modified in the Supplemental 
Specifications and/or the Bid Proposal 
textured concrete shal 1 be measured by the 
square foot for each type and thickness and 
be paid for at the contract unit price per 
square foot, which price shall include the 
subgrade preparation to a depth of two feet 
(2'), materials, labor, and equipment 
needed in the placement, consolidation, 
finishing, and texturing of the concrete. 
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SECTION 347 

BRICK SIDEWALK 

347.1 GENERAL 

The sidewalk bricks and their installa­
tion, specified in this section, are 
intended for use as a surface material to 
support pedestrian traffic. 

347.2 REFERENCES 

347.2.1 ASTM 

c 33 
c 902 
D 1557 

347.2.2 This PUblication: 
SECTION 101 
SECTION 108 

347.3 CERTIFICATION 

Before installation of 
the ENGINEER will be 
certification from the 
that the paving brick 
fications. 

347.4 MATERIALS 

the paving bricks 
furnished with a 

brick manufacturer 
meets these speci-

347.4.1 SAND: Sand for the setting bed 
shall conform to ASTM c 33 for fine ag­
gregate. 

347.4.2 BRICK: Classification of pedes­
trian and light traffic paving brick 
shall conform to Class sx for weather and 
Type I for traffic, as defined in ASTM c 
902 and Section 108. Color and size of 
the brick shall be designated on the 
construction plans. 

347.4.3 CONCRETE: Concrete for dividers 
and footings shall be 3000 psi and shall 
conform to the specifications in Section 
101. 

347.5 MATERIAL HANDLING 

347.5.1 Sand shall be stored in stock 
piles on dry ground and shall be segre­
gated from other materials to prevent 
mixing. 

347.5.2 Brick shall be stored on dry 
ground or on pallets and shall be pro­
tected during storage and handling to 
prevent chipped edges. 

347.6 

347.6.1 
graded 

INSTALLATION 

SUBGRADE: 
and shaped 

The subgrade will be 
to the lines shown on 

the construction plans. Compaction of 
the subgrade shall be 90 percent of maxi­
mum density, as determined in ASTM D 
1557, for a depth of 6 inches. 

347.6.2 EDGE CURBS: 

347.6.2.1 Either concrete or soldier 
course brick headers may be used along 
the longitudinal and transverse edges of 
the sidewalk to confine the sand and 
bricks. 

347.6. 2. 2 Soldier course brick shall be 
embedded 4 inches into a concrete foot­
ing. Dimensions of footing will be shown 
on the construction plans. 

347.6.3 BEDDING: 

347.6.3.1 Sand Setting Bed: The sand 
bedding shall be confined by the headers 
and shall be 4 inches thick after com­
paction and grading. Sand bed material 
sha 11 be compacted to a maximum density 
of 90 percent as determined by ASTM D 
1557. 

3.4.7.6.3.2 concrete Bedding: The 
concrete portion of the bedding shall 
conform to Section 101 for sidewalks and 
shall be 4 inches thick. The brick may 
then be placed in fresh mortar (1/2 inch 
thick) or asphalt paving material 
(l/4 inch to 3/8 inch thick). Mortaring 
between the brick surfaces is optional 
and should be shown on the plans as a 
requirement. 

347.6.4 BRICK: Brick shall be laid on a 
smooth sand setting bed, with side sur­
faces in close contact. Lay brick flat 
in running bond, parallel to curbs or 
headers, except where otherwise shown. 
Joints in the vicinity of cut brick shall 
be adjusted such that no units smaller 
than half-brick shall be used. After an 
area of brick is laid, the brick shall be 
tamped into the sand bed to obtain a uni­
form top surface, over compacted sand 
bed. Top surface shall accurately match 
the lines and grades of curbs, headers 
and other construction. After the 
surfaces are uniform and compact, fine 
sand shall be swept over the surface, 
repeating this operaton until joints are 
filled and all brick are firmly bedded. 

347.6.5 CROSS-SLOPE OF SIDEWALK: The 
cross-slope of the brick sidewalk shall 
be the same as for concrete sidewalks. 
namely 1/4 of an inch per foot. 
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347.7 MEASUREMENT AND PAYMENT 

Brick sidewalks shall be measured by the 
square foot. Payment shall be made at 
the . unit price per square foot as speci­
fied in the Bid Proposal, and shall 
include subgrade and sand bedding prepa­
ration. headers and brick with installa­
tion. or if required, concrete bedd·ing 
and setting material shall be included in 
the unit price. 
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SECTION 348 

BRICK PAVEMENT FOR VEHICULAR TRAFFIC 

348.1 GENERAL 

The paving bricK 
specified in this 
for the use as a 
vehicular traffic. 

348.2 REFERENCES 

348.2.1 ASTM 

c 902 

and its 
section, 
surface 

348.2.2 This Publication: 
SECTION 101 
SECTION 108 
SECTION 115 
SECTION 301 

348.3 CERTIFICATION 

installation, 
are intended 
material for 

SECTION 305 
SECTION 337 
SECTION 340 

Before installation of the paving bricKs 
the ENGINEER will be furnished with a 
certification from the brick manufacturer 
that the bricKs meet these specifications. 

348.4 MATERIALS 

348.4.1 CONCRETE: Concrete for bricK 
foundation and containment walls shall 
meet the requirements as per Section 101 
for concrete pavement, drivepads, or 
walls. 

348.4.2 ASPHALT SETTING MATERIAL: The 
asphalt setting material will be a 
mixture of sand and bituminous material 
and shall conform to the requirements of 
Section 115. 

348.4. 3 BRICK: The bricK to be used for: 
street or drivepad surface course shall 
conform to the requirements of section 
108. 

348.5 MATERIAL HANDLING 

BricK shall be stored on dry ground or on 
pallets and shall be protected during 
storage and handling to prevent chipped 
edges. 

348.6 INSTALLATION 

348.6.1 SUBGRADE AND TREATED BASE 
COURSE: The subgrade preparation and the 
installation of the cement treated base 
course shall comply to the requirements 
of Sections 301 and 305, respectively. 
ThicKness of these materials are shown on 
the standard Detail Drawings. Dri vepads 
do not require treated base course. 

348.6.2 CONTAINMENT OR CUT-OFF WALLS: 
The containment or cut-off walls shall 
comply with the Standard Detail Drawings 
or with the construction plans. 

348.6.3 PORTLAND CEMENT CONCRETE BRICK 
FOUNDATION: The construction of the 
concrete foundation shall conform to the 
requirements of Section 337 and 340. For 
arterial, collector and industria 1 street 
areas the foundation will be 4,000 psi 
compressive strength and will be a mini­
mum of 8 inches thick. For resident ia 1 
streets and drivepads the foundation will 
be 4,000 psi and 3,000 psi compressive 
strength, respectively, and will be a 
minimum of 6 inches thick. The surface 
of the concrete foundation shall be 
screeded to grade and then finished with 
a wood float. 

348.6.4 EXPANSION JOINT MATERIAL: 
Expansion joint material shall be 
installed between the concrete foundation 
and the containment walls and the curb 
and gutter. This material shall extend 
from the bottom of the concrete 
foundation to the top surface of the 
brick. 

348.6.5 ASPHALT SETTING MATERIAL: Prior 
to the application of the asphalt setting 
material and the setting of the bricks 
the surface shall be kept moist for 
proper concrete curing. Curing compounds 
will not be used. The asphalt setting 
material will be applied to the 
foundation surface to a thicKness of 3/B 
inch minimum to 5/8 inch maximum. 
Immediately after application to the 
setting mateJ:ial the bricks will be 
installed. 

348.6.6 BRICK INSTALLATION: 
terns and surface trueness 
will be as follows: 

Brick pat­
requirements 

348.6.6.1 Pedestrian Crosswalks: The 
bricKs shall be laid in a running bond 
pattern with no less than half bricks 
being used. The long dimension of the 
bricK shall be perpendicular to the 
normal flow of traffic. 

348.6.6.2 Entire Street Intersections or 
Other Large Areas: The bricKs shall be 
laid in accordance with the City approved 
construction plans. No less than half 
bricks shall be used. 

348.6.6.3 Trueness: 
edge shall be used 

A 10-foot straight­
to test the trueness 
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of the pavement surface. The straight­
edge shall ·be held in contact with the 
brick surfaces in all directions from a 
point. Adjustments shall immediately be 
made to conform to the straightedge. The 
CONTRACTOR shall furnish the straightedge. 

348.7 OPENING TO TRAFFIC 

There will be no difference 
opening to traffic requirements 
concrete foundation as there 
concrete pavement as per Section 

348.8 DRIVEPAD CONFIGURATIONS: 

in 
for 
is 

337. 

the 
the 
for 

Prior to the installation of a brick 
surfaced drivepad, the construction 
plans, showing the configuration, shall 
be submitted to the ENGINEER for 
approval. Brick surfacing shall not be 
used in the street gutter area. 

348.9 MEASUREMENT AND PAYMENT 

348.9.1 Erick surfaced street pavement 
and drivepad shall be measured by the 
square yard and shall include subgrade 
preparation, cement treated base course. 
concrete foundation, asphalt setting 
material and brick, both material and 
installation. Payment will be made at 
the unit price per square yard as 
specified in the Bid Proposal. 

348.9.2 Measurement for concrete 
containment walls may be by the lineal 
foot or by the cubic yard. Payment will 
be the unit price per unit of measurement 
as defined in the Bid Proposal. 
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349.1 GENERAL 

SECTION 349 
CONCRETE CURING 

The work covered in this section consists 
of furnishing all plant, labor, materials, 
and equipment, and in performing all 
operations in connection with the curing of 
all concrete placed in accordance with 
these specifications, or as modified by the 
plans and/or the Supplemental 
Specifications, and as authorized by the 
ENGINEER. 

349.2 REFERENCES 

349.2.1 American Society for Testing and 
Materials (latest Editions)(ASTM) 

C-31 Making and Curing of Concrete Test 
Specimens in the Field 

C-39 Test for Compressive Strength of 
Cylindrical Concrete Specimens 

C-42 Obtaining and Testing Drilled Cores 
and Sawed Beams of Concrete 

C-171 Specification for Sheet Materials 
for Curing Concrete 

349.2.2 American Concrete Institute 
(Latest Editions)(ACI) 

ACI 305 Hot Weather Concreting 
ACI 306 Cold Weather Concreting 

349.2.3 This Publication: 

Section 105 Concrete Curing Compound 
Section 111 Colored Portland Cement 

Concrete 

349.3 CURING 

Curing is defined as the process of 
maintaining a satisfactory moisture content 
and temperature in the constructed concrete 
so that the specified compressive strength 
is attained before the concrete is placed 
into full service. The curing process 
starts with the concrete placement. 

349.4 PLACEMENT 

349.4.1 The placement of 
shall be in accordance with 
guidelines unless otherwise 
the ENGINEER. 

all concrete 
the following 
authorized by 

349.4.1.1 Concrete shall not be placed on 
frozen ground nor in forms that have frost, 
snow, or ice in or on the forms, 
reinforcement and/or embedment items. 

349.4.1.2 Concrete shall not be placed in 
standing or running water. 

349.4.1.3 Concrete shall not be placed on 
mud or uncompacted subgrade. Unstable 
subgrade shall be removed and replaced with 
suitable, compacted material. 
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349.4.1.4 Concrete shall not be placed in 
wooden forms that have not been sealed or 
treated with form oil or a form release 
agent. 

349.4. 1 . 5 The subgrade on which concrete 
is to be placed shall be moistened 
immediately before the concrete is placed. 

349.5 MOISTURE CONTROL 

349.5. 1 The CONTRACTOR shall m1 n1 m1 ze the 
loss of moisture from the plastic concrete 
by evaporation during the placement and 
fi ni shi ng of the concrete. When the 
estimated evaporation rate, as determined 
from Chart 349. 1 is greater than 0. 20 
lb/sf/hr., the CONTRACTOR shall either take 
steps to reduce the evaporation bel ow the 
specified rate, or discontinue the 
placement. The CONTRACTOR sha 11 confer 
with the ENGINEER when weather conditions 
are such that the specified evaporation 
rate is reached on the protection method he 
is planning to use to be able to continue 
the placement of the concrete. 

349.5.2 Moisture shall not be applied to 
the surface of the concrete to aid the 
surface finishing. If plastic or surface 
shrinkage cracks dev~op either prior to or 
during the finishing, that concrete shall 
be removed and replaced. 

349.5.3 After completion of the finishing 
of the concrete, the CONTRACTOR shall 
initiate immediately the final curing of 
the concrete. The final curing method used 
by the CONTRACTOR sha 11 be as specified in 
this section and as approved by the 
ENGINEER. 

349.5.4 When forms are removed prior to 
the completion of the curing period 
specified herein, the CONTRACTOR sha 11 
protect the formed concrete surfaces by the 
same curing method used on the exposed 
surfaces of the concrete. 

349.6 TEMPERATURE CONTROL 

349.6.1 The temperature of all concrete 
placed shall be a minimum of 50°F(l0°C) and 
a maximum of 90°F (32.2°C). The water, 
aggregates, and sand can be heated to 
maintain the minimum temperature and ice 
can be used to replace some of the water to 
maintain the concrete under the maximum 
temperature as long as the specified water 
to cementitious material ratio is not 
exceeded. 

349.6.2 After completion of the finishing 
of the concrete, the CONTRACTOR shall 
initiate immediately the final curing of 
the concrete. Temperature control during 
and for the duration of the curing period 
is essential to provide a satisfactory 
temperature to assure hydration of the 
portland cement to achieve the specified 
compressive strength of the concrete. 



CHART 349 • 1 

EVAPORATION RATE 
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Effect of concrete and air temperatures, relative humidity, and wind velocitJ 
on the rate of evaporation of surface moisture from concrete. This chart provides a 
graphic method of estimating the loss of surface moisture for various weather conditions. 
To use the chart, follow the four steps outlined above, lf the rate of evaporation ap­
proaches 0.2 lb per sq ft per hr (1.0 kg/m2/hr), precautions against plastic shrinkage 
crackiDg are necessary. 



349.6.2.1 During cold weather, the 
CONTRACTOR shall maintain the temperature 
of all newly constructed concrete at not 
less than 50°F (lO"C) for the curing period 
by the use of insula ted blankets, an 
outside heating source, or other methods 
approved by the ENGINEER. 

349.6.2.2 During hot weather, the 
CONTRACTOR may find it necessary to cover 
or shade newly constructed concrete to 
reduce the temperature build up and 
moisture loss (flash setting) in the 
concrete. 

349.6.3 The ENGINEER shall monitor and 
record the high and 1 ow temperature of the 
concrete for every 24-hour period during 
the curing period when temperature 
protection is used by the CONTRACTOR, or at 
intervals deemed necessary by the 
ENGINEER. High-low thermometers or other 
temperature monitoring/recording systems 
may be used by the ENGINEER. The ENGINEER 
will notify the CONTRACTOR when the 
temperature of the newly constructed 
concrete reaches a low temperature of 53"F 
(11.7"C) or a high temperature of 100"F 
(37 .8"C) so that the CONTRACTOR can modify 
his method of curing to maintain the proper 
curing temperature. 

349.7 CURING METHODS 

349.7.1 Immediately after the finishing 
operation has been completed and as soon as 
marring of concrete will not occur, the 
CONTRACTOR shall initiate the final curing 
of the concrete by one (1) or a combination 
of the following methods or a method the 
CONTRACTOR has submitted and received 
authorization from the ENGINEER to use. 

349.7.1.1 Curing Compound: All curing 
compounds used shall be in accordance with 
Section 105 or Section 111 if applied to 
colored concrete. 

349.7.1.2 Waterproof Paper: Waterproof 
paper shall comply with ASTM C-171. The 
Paper shall be new and unused. The paper 
shall be placed so as to cover the entire 
area of concrete plus two (2) feet in all 
directions, with an 18" overlap at each 
joint and be weighed down at all joints and 
a 1 ong all edges. Any area that is damaged 
during the curing period shall be repaired 
or replaced the same day. 

349.7.1.3 Plastic Film Polyethylene 
Sheeting: The sheeting sha 11 be a minimum 
of 4 mils thick; clear, white or black and 
comply with ASTM C-171. The sheeting shall 
be p 1 aced in the same manner as the 
waterproof paper. Black sheeting should 
only be used when there is a need to retain 
heat in the new concrete. 

349.7.1.4 Ponding, immersion, fog 
spraying, or sprinkling: Any one of these 
four (4) curing methods can be used 
directly on the new concrete surface only 
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when the CONTRACTOR submits to the ENGINEER 
as part of his curing program a plan that 
addresses these items: 

A. Water source. 
B. Equipment to be used and backup. 
C. Plan to ensure continuous application 

of water throughout the curing 
period. 

D. Protection against erosion of the 
concrete surface. 

E. Disposal of the water used and 
protection of the supporting and 
surrounding areas. 

These methods can only be used if approved 
by the EINGINEER. 

349.7.1.5 Burlap, Cotton Mats, or Rugs: 
Burlap or other materials must be free of 
sizing or any substances that are injurious 
to portland cement or causes 
discoloration. The sections shall be 
lapped one-half (1/2) their width and 12" 
at each end. The sections shall be placed 
so as to extend two (2') feet beyond the 
edge of the concrete in all directions. 
The material shall be kept moist and not be 
allowed to become dry at any time during 
the curing period. 

349.7 .1.6 Earth or Sand: The use of earth 
or sand as a curing cover will not be 
permitted on any cone rete p 1 aced in any 
channel. Earth or sand used as a curing 
cover shall have particles larger than one 
inch (1") and shall be free of any organic 
matter. Earth or sand shall be placed on 
the new concrete in a minimum thickness of 
two inches (2") and ex tend one foot ( 1' ) 
beyond the edge of the concrete. The earth 
or sand shall be kept moist and not be 
allowed to become dry at any time during 
the curing period. 

349.7.1.7 Straw or Hay: The use of straw 
or hay as a curing cover will not be 
permitted on any concrete placed in any 
channel. Straw or hay shall be placed on 
the new concrete in a minimum thickness of 
six inches (6") and held in place by wire 
or a cover to protect against the wind 
relocating the material. The straw or hay 
sha 11 be kept moist and not be a 11 owed to 
become dry at any time during the curing 
period. 

349.8 CURING PERIOD 

349.8. 1 It is the CONTRACTOR 1 S 
responsibility to place and cure all 
concrete in a manner that will ensure that 
the specified concrete strength is 
reached. The curing period that is 
required for a particular volume of 
concrete wi 11 depend on the cone rete mix 
that is placed, the location that it is 
placed in, how the CONTRACTOR controls the 
moisture loss and temperature in the 
concrete, and the weather conditions during 
placement and curing. The CONTRACTOR is 
responsible for providing active curing as 



listed above and/or passive curing for any 
1 ength of time that it takes for all 
constructed concrete to reach its specified 
strength. 

349.8.2 The minimum active curing period 
for all construction concrete shall be 
based on m1n1mum strength gained or 
Strength-Maturity Relations Analysis or 
minimum time table, whichever is the 
shortest, or as authorized by the ENGINEER. 

349.8.2.1 Minimum Strength: Active curing 
may be discontinued when the average 
strength of two (2) field cured concrete 
cylinders or three (3) drilled cores is 85% 
or higher of the specified concrete 
strength. 

349.8.2.1. 1 The field cured cylinders 
shall be standard concrete cylinders molded 
in accordance with ASTM C-31, cured the 
same as the concrete they represent and 
tested in accordance with the requirements 
of ASTM C-39. 

349.8.2.1.2 The drilled cores shall be 
sampled in accordance with ASTM C-42 and 
tested in accordance with the requirements 
of ASTM C-39, with no single core test 
strength being 1 es s than 75% of the 
specified concrete strength. 

349.8.2.2 Strength-Maturity Relationship: 
The active curing may be discontinued at 
the end of the period defined by a 
Strength-Maturity Relationship Analysis 
prepared by a Registered Professional 
Engineer in accordance with ACI 306 and 
approved by the ENGINEER. 

349.8.2.3 Minimum Time Table: 

Weather 
Warm to Hot 
Cold 

Min. Curing Days 
10 
14 

Cold weather is defined as when the 
temperature reaches or goes below 35°F 
(l.7°C) for one (1) hour during any 24-hour 
period during the curing period. 

349.9 SUBMITTALS: 

When required in Section 1502 of the 
Supplemental Technical Specification or 
requested by the ENGINEER, the CONTRACTOR 
shall submit a 1 ong with the concrete mix 
design(s) a curing plan for each strength 
and application of concrete on the 
project. The plan shall outline which 
curing method(s) the CONTRACTOR is 
proposing to use, where each method(s) will 
be used and the estimated period of active 
curing each location or type of structure 
will require. 

349.10 MEASUREMENT AND PAYMENT 

The measurement and payment for all 
materials, labor and equipment required in 
the curing process of the concrete 
constructed shall be included in the cost 
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of the concrete to which it is applied. No 
separate measurement or payment will be 
made for concrete curing. 



SECTION 400 

TRAFFIC CONTROL 

400.1 GENERAL 

This section contains specifications which are relative to the protection of the public with respect to traffic control, 
such as: concrete wall and metal banier, barrier posts, fencing, traffic signal equipment, street lighting equipment, 
signing and markings 

400.2 CONTENTS 

SECTION No. 

401 
410 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
440 
441 
443 
450 

Concrete Wall and Metal Barriers 
Fences 

Title 

General Clauses for Traffic Signal and Street Lighting Systems 
Signal and Lighting Service Systems 
Signal and Lighting Standards 
Foundations for Signal and Lighting Installations 
Electrical Conduit 
Pull Boxes, Splice Cabinets and Manholes 
Wiring 
Signal Assemblies 
Vehicle, Pedestrian, and Emergency Vehicle Detectors 
Traffic Signal Controllers 
Removal of Traffic Signal Pressure Detector 
Beacons and Special Signal Equipment 
Luminaries 
Reflectorized Painted Pavement Markings 
Retroreflective Preformed Plastic Pavement Markings 
Pavement Marking Removal 
Traffic Signs and Sign Structures 



SECTION 401 

CONCRETE WALL AND METAL BARRIERS 

401.1 GENERAL 

For the protection of the public, either 
in a vehicle or as a pedes train, there is 
a necessity for the construction of ap­
proved concrete wall and metal barriers 
along hazardous locations. This section 
specifies the requirements for the 
installation of these barriers. 

401.2 REFERENCES 

New Mexico state 
Specifications for 
Construction 

Highway 
Road 

Department. 
and Bridge 

401.3 MATERIALS AND CONSTRUCTION 

401.3.1 The materials and construction 
of concrete wall and metal barriers shall 
conform to section 606 of the N.M.S.H.D. 
Specifications for Roads and Bridge Con­
struction and to the N.M.S.H.D. standard 
Detail Drawings, some of which have been 
included in these specifications~ 

401.3.2 Location of concrete wall 
barriers and specific anchorage details 
will be shown on the construction plans. 

401.4 MEASUREMENT AND PAYMENT 

401.4.1 Measurement for metal barriers 
and appurtenances shall be by the linear 
foot of barrier (including rail, posts 
and installation) or by the unit, such as 
end section or individual posts. Payment 
shall include all materials and labor 
necessary for the installation, as 
specified in the Bid Proposal. 

401.4.2 Measurement for concrete wall 
barriers shall be by the linear foot 
along center line of barrier (including 
jointing and necessary anchoring). 
Payment shall include all materials and 
labor associated with the installation, 
as specified in the Bid Proposal. 

401-l 



SECTION 410 

FENCES 

410.1 GENERAL 

This work shall consist of the construc­
tion of fences and gates in substantial 
compliance with the specifications, 
1 ines, and grades shown on the plans or 
established by the ENGINEER. 

410.2 REFERENCES 

410.2.1 ASTM: 
A l 
A 36 
A 116 
A 120 
A 121 
A 123 

410.2.2 AASHTO: 
M lll 
M 133 
M 181 

410.3 MATERIALS 

410.3.1 GENERAL: 

A 153 
A 392 
A 499 
A 525 
A 569 
B 209 

410.3.1.1 The CONTRACTOR shall submit 
the required number and type of test 
certificates to the ENGINEER certifying 
that the fencing materials conform with 
the requirements herein provided. When 
the locations of manufacturing plants 
allow, the plants will be inspected 
periodically for compliance with 
specified manufacturing methods, and 
material samples will be obtained for 
laboratory testing for compliance with 
materials quality requirements. This can 
be the basis for acceptance of manufac­
turing lots as to quality. All materials 
will be subject to inspection for accep­
tance as to condition at the latest 
practicable time the ENGINEER has the op­
portunity to check for compliance prior 
to or during incorporation of materials 
in the work. 

410.3.1.2 All materials shall be new and 
without flaws or defects of any type. 

410.3.2 WIRE FENCE 

410.3.2.1 WIRE: 

410.3.2.1.1 Barbed wire shall conform to 
ASTt1 A 121, Class 3, coating and shall 
consist of two strands of 12-1/2 gauge 
wire with 4-point 14-gauge round barbs 
spaced approximately 5 inches apart. In 

lieu of Class 3 galvanizing, the wire may 
be coated with aluminum alloy at the rate 
of not less than 0. 30 ounce per square 
foot of wire surface and the barbs at the 
rate of not less than 0.25 ounce per 
square foot of wire surface. 

410.3.2.1.2 woven wire shall conform to 
ASTM A 116, design number 832-6-ll (shown 
in Appendix Table) or as shown on the 
plans, Class 3 coating or coated with 
aluminum alloy at the rate of not less 
than 0.25 ounce per square foot of wire 
surface. The height shall be 32 inches. 

410.3.2.1.3 Staples for fastening fence 
wire to wood posts shall be galvanized 9 
gauge, 1 l/2 inches long. 

410.3.2.1.4 Brace wire shall be 9 gauge, 
galvanized and shall be used in the con­
struction of braces and intermediate 
braces when wood posts are used. 

410.3.2.1.5 Tie wires for fastening 
barbed wire or woven wire to steel posts 
shall be not less than 12-1/2 gauge and 
galvanized. Eleven gauge or heavier wire 
fasteners or metal clamps may be used in 
lieu of tie wires when approved by the 
ENGINEER. Aluminum tie wires will not be 
accepted. 

410.3.2.1.6 Stays for barbed wire fences 
shall be not less than 9-l/2 gauge gal­
vanized wire conforming with ASTM A 116 
and of length and spacing shown on the 
plans. 

410.3.2.2 POSTS: corner, brace, inter­
mediate brace, gate, and line posts shall 
be metal or wood and of the type, size, 
and length shown on the plans and as 
herein provided. 

410.3.2.2.1 Metal posts and braces shall 
be fabricated from rail, billet, or com­
mercial grade steel conforming with any 
of the following ASTI1 Designations: A 1, 
A 499, and ASTM A 120 (for pipe posts) 
and shall be galvanized or painted as 
required. Galvanizing shall conform with 
ASTM A 123 and painting shall conform 
with the requirements shown on the 
plans. Corner, gate, and intermediate 
brace posts shall be tubular, sect ion, or 
angles of the type and dimensions shown 
on the plans. Corner, gate and interme­
diate brace posts and braces shall be set 
in concrete as shown on the plans. Line 
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posts shall have a minimum weight of 1.33 
pounds per foot exclusive of anchor 
plates. A minus tolerance of not to 
exceed 5 percent of the minimum weight of 
each post will be permitted. A plus 
tolerance of 2 inches and a minus 
tolerance of 1 inch in the length of each 
post will be permitted. Line posts may 
be I-beam, T-beam, U-beam, Y-bar, or 
H-column section. Line posts shall be 
provided with corrugations, lugs, ribs, 
or notches spaced approximately 1 inch on 
centers to engage the required fence wire 
in designated spaces. Posts with punched 
tabs intended to be crimped around the 
wire will not be accepted. Anchor plates 
shall have an area of not less than 19 
square inches, shall weight not less than 
0. 64 pound each, and shall be securely 
welded, bradded, or riveted to each 1 ine 
post. 

410.3.2.2.2 Hood corner, brace, inter­
mediate brace, gate and 1 ine posts shall 
be southern yellow pine, lodgepole pine, 
or ponderosa pine and of the length and 
dimensions shown on the plans. Posts 
shall be cut from live trees and shall be 
st,raight and free from decay and other 
defects. Line posts may have a single 
crook in one direction but shall not vary 
more than 1 1/2 inches from a straight 
line connecting both ends of the post. 
All bark shall be peeled and the posts 
trimmed and smooth of all knots and pro­
jections, and both ends of the posts 
shall be sawed off perpendicular to the 
centerline. 

410.3.2.2.3 Hood corner, brace, inter­
mediate brace, and gate posts shall be of 
the length shown on the plans. The 
average nominal diameter of the top of 
each post shall be not less than 6 
inches. The circumference of corner, 
brace, intermediate brace, and gate posts 
shall be measured 6 inches below the top 
of post and shall not be less than 19 
inches. The average nominal diameter of 
the top of each line post shall be not 
less than 3 inches. The circumference of 
line posts shall be measured 6 inches 
below the top of the post and shall be 
not less than 9 l/2 inches. 

410.3.2.2.4 wood posts shall be pressure 
treated with standard creosote oil or 
petroleum-pentachlorophenol consisting of 
not more than 95 parts by weight of 
petroleum and not less than 5 parts by 
weight of pentachlorophenol. The empty 
cell process shall be used. The amount 
of creosote oil retained shall be not 
less than 6 pounds per cubic foot of 
wood, and the amount of pentachlorophenol 
retained shall be not less than 0.3 pound 
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of dry salt per cubic foot of wood. Hood 
preservatives shall conform with AASHTO M 
133. 

410.3.2.2.5 Braces for wood posts shall 
be coast region Douglas fir, New t1exico 
red spruce or fir and shall conform with 
dimensions shown on the plans. 

410.3.2.3 GATES: Gates shall be only 
tubular steel frame or tubular steel 
frame with filters of wire fabric, metal 
panel, chain 1 ink, or barbed wire, con­
forming with the dimensions and details 
shown on the panels. Materials and gal­
vanizing shall be in conformity with the 
requirements of ASTM A 116 Class 3, A 
120, A 392, A 525, and A 123 where ap­
plicable. Aluminum panel gates shall 
conform to ASTM B 209, and shall be in­
stalled i.f specifically required by the 
construction plans. Aluminum gates will 
not be arbitrarily substituted for 
tubular steel frame gates. 

410.3.2.4 FITTINGS: All fittings, hard­
ware, and appurtenances for fences and 
gates shall be commercial quality steel, 
malleable iron or wrought iron and shall 
be galvanized in accordance with the 
requirements of ASTM A 153. 

410.3.3 CHAIN LINK FENCE: 

410.3.3.1 Post shall be galvanized 
steel, tubular or H-column, conforming 
with the lengths, dimensions and weights 
shown on the plans. Tubular posts, 
braces, and top rails shall conform with 
the requirements of ASTM A 120 for gal­
vanized standard weight pipe, except that 
the pipe shall not be threaded nor sub­
jected to hydrostatic test. H-column 
posts shall conform to ASTM A 36. The 
galvanizing shall conform to the 
requirements of AASHTO M 111 (ASTM .A 123). 

410.3.3.2 Post tops, stretcher bars, 
hardware, and other required fittings 
shall be of commercial quality steel, 
malleable iron or wrought iron and the 
galvanizing shall conform with the 
requirements of ASTM A 153. 

410.3.3.3 Tie wires for fastening chain 
1 ink fence to posts and rails shall be 9 
gauge and galvanized. Galvanized steel 
or noncorrosive metal bands or fasteners 
may be used in 1 ieu of t i.e wires when 
approved by the ENGINEER. Aluminum tie 
wires will not be accepted. 

410.3.3.4 compression braces shall con­
form \vi th the same requirements as top 
rails. Tension truss rods shall be not 
less than 3/8 inch round galvanized rods 



with drop-forged turnbuckles or 
approved tension device. 

other 

410.3.3,5 Chain link fabric shall con-
form to the requirements of AASHTO 
M 181. Unless otherwise provided, the 
wire shall be No. 9 gauge galvanized wire 
and the fabric shall be 2 inch mesh. 

410.3.3.6 Gates may be double drive, 
single drive, or single walk and shall 
conform with the dimensions and details 
shown on the plans. Gate frames shall be 
fabricated from galvanized steel pipe 
conforming with ASTM A 120 and A 123. 
Cha i.n fabric filler shall conform to the 
requirements herein provided for chain 
link fabric. 

410.3.3,7 corner posts shall be 3 inches 
O.D. with a minimum weight of 5,8 lb. per 
ft. Line posts shall be 2-1/2 inches 
O.D. with a minimum weight of 3.66 lb. 
per ft. Top rail and braces shall be 
1-5/8 inches O.D. with a minimum weight 
of 2.27 lb. per ft. 

410.3,3.8 At the option of the 
CONTRACTOR, posts, rails, braces, and 
gate framing members may be pipe manufac­
tured from steel conforming to ASTM A 
569, cold rolled, and coated with a mini­
mum or 0.9 ounces of zinc per square 
foot, a minimum of 15 micrograms of zinc 
chromate per square inch and a minimum of 
3 mils cross-1 inked polyurethane acryl i.e 
exterior coating, i.n 1 i.eu of fencing 
members conforming to the requirements 
specified above and i.n subparagraph F 
below, except the that outside diameter 
of the pipe shall be as specified above, 
and with thickness and weight as per 
Table 410.3.3.8. 

410.3.3.9 When outriggers with barbed­
wire are installed the lowest strand 
shall not be less than 8 feet high 
measured from ground level. The same 
clearance distance will be required for 
coiled security wire. 

410.4 CONSTRUCTION REQUIREMENTS 

410.4.1 CONSTRUCTION METHODS: The CON­
TRACTOR shall perform such clearing and 
grubbing as may be necessary to construct 
the fence to the required grade and 
alignment. At locations where breaks i.n 
a run of fencing are required or at in­
ter sect ions wi. th exist i.ng fences, appro­
priate adjustment in post spacing shall 
be made to conform to the requirements 
for the type of closure indicated. Hhen 
the plans requ i.re that posts, braces, or 
anchors be embedded i.n concrete, the CON­
TRACTOR shall install temporary guys or 
braces as may be required to hold the 

posts i.n proper position until such time 
as the concrete has set sufficiently to 
hold the posts. Unless otherwise per­
mitted, no materials shall be installed 
on posts or strain placed on guys and 
bracing set in concrete until 7 days have 
elapsed from the time of placing of the 
concrete. The tops of all posts shall be 
set to the required depth and alignment. 
Cutting of the tops of posts shall be 
allowed only with the approval of the 
ENGINEER and under the condi. t ions speci­
fied by hi.m. Hire or fencing of the size 
and type required shall be firmly at­
tached to the posts and braced in the 
manner indicated, All wire shall be 
stretched taut and be installed to the 
required elevations. At each location 
where an electric transmission, di.stri.bu­
t i.on, or secondary 1 i.ne crosses any of 
the types of fences covered by these 
specifications, the CONTRACTOR shall 
furnish and install a ground conforming 
to the drawings shown on the plans. 

410.4.2 HIRE FENCE: 

410.4.2.1 Wire fences shall be con­
structed i.n conformity with the details 
and at locations shown on the plans or 
staked by the ENGINEER. All posts shall 
be set plumb and to the depth and spacing 
shown on the plans. Excavations for 
foot i.ngs and anchors shall be to d i.men­
si.ons shown on plans or establ i.shed by 
the ENGINEER. 11etal 1 ine posts may be 
driven. Post hole backfill shall be 
placed i.n thin layers and each layer 
solidly compacted. Posts set i.n rock 
shall be placed as per construction plans. 

410.4,2.2 Fence wire shall be stretched 
by mechanical stretcher or other device 
des i.gnated for such use. stretch i.ng by 
motor vehicle will not be permitted. The 
length between pull posts shall not 
exceed 995 feet for barbed wire and 660 
feet for woven wire. 

410.4.2.3 Intermediate braces shall be 
placed at intervals not to exceed 1000 
feet and shall be spaced evenly between 
corner and gate posts or cattle guards. 

410,4.2.4 A corner post and brace shall 
be placed at the intersect i.on of cross 
fences with the right-of-way fence. 
Cross fence wires shall be stretched and 
firmly attached tc the corner posts. 

410.4.2.5 Right-of-way fences shall be 
attached to roadway structures when shown 
on the plans. 

410.4.2.6 Fence materials of the same 
manufacture, type or process, conforming 
with the details shown on the plans shall 
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TABLE 410.3.3.8 

FENCE PIPING DIMENSIONS AND WEIGHTS 

Fence Nominal Decimal Minimum Minimum 
Industry Pipe Size Equivalent wall Weight 
O.D. (in) I. D. (in) O.D. (in) Thickness (in) Lbs Per Foot 

1-5/8 1-1/4 1.660 0.111 1.836 
2-1/2 2 2.375 0.130 3 0117 
3 2-1/2 2.875 0.160 4.640 
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be used throughout the work unless other­
wise authorized in writing by the 
ENGINEER. 

410.4.3 CHAIN LINK FENCE: 

410.4.3.1 Chain link fences shall be 
constructed in conformity with the 
details and at locations shown on the 
plans or staked by the ENGINEER. Posts 
shall be spaced at not more than 10 foot 
intervals. The intervals shall be 
measured from center to center of post. 
All posts shall be set in concrete foot­
ings conforming with the dimensions and 
details shown on the plans. Posts set in 
rock shall be approved by the ENGINEER. 
Chain link fabric shall not be attached 
to posts until the concrete footings have 
completely set. Pull posts shall be line 
posts braced to adjacent line posts as 
shown on the plans. Pull posts shall be 
spaced at intervals not to exceed 500 
feet. End posts shall be not less than 
2. 8 7 5 inches in outside diameter and 
braced in the same manner as corner 
posts. Braced tension rods or cables, 
hardware, and appurtenances shall be 
installed as shown on the plans. 

410.4.3.2 Chain link fabric shall be 
stretched by mechanical stretcher or 
other device designed for such use. 
Stretching by motor vehicle will not be 
permitted. 

410.5 REMOVING AND REBUILDING FENCE 

As shown on the construction plans or 
directed by the ENGINEER existing fences 
may require removal and re-erected. such 
fences shall be reconstructed to the same 
condition as the original fence or 
better. The materials in existing fences 
to be removed and rebuilt shall be sal­
vaged and incorporated in the rebuilt 
fences. Fence materials damaged beyond 
reuse during removal or rehandling shall 
be replaced by the CONTRACTOR at his 
expense. Posts shall be firmly reset to 
the line shown on the plans. The spacing 
of the posts and the material to be 
strung and secured to the posts shall be 
the same as the original fence. New tie 
material or staples shall be used to 
fasten the fence material to the posts 
and shall be furnished by the CONTRACTOR 
at his expense. 

410.6 MEASUREMENT AND PAYMENT 

410.6.1 For new 
and payment will 
following methods: 

fences the 
be by 

measurement 
one of the 

410.6.1.1 By the linear foot. 
ment will be along the top of 

Measure­
the fence 

from outside to outside of end posts for 
each continuous run of fence. The ac­
cepted quantities of fence will be paid 
for at the Bid Proposal's unit price per 
linear foot complete in place for the 
specified type of fence. 

410.6.1.2 By the square foot. Measure­
ment will be the horizontal distance of 
the fence from outside to outside of end 
posts for each continuous run multiplied 
by the vertical measurement of the mate­
rial; the product area shall be desig­
nated in square feet. Payment will be 
made on the Bid Proposal's unit price per 
square foot complete in place for the 
specified type of fence. 

410.6.1.3 Regardless of which method is 
used, payment shall include the cutting, 
removal, and replacement of any concrete 
or asphalt sur facing associated with the 
fence installation. 

410.6.2 Removal and rebuilding of a 
fence shall be measured by the linear 
foot of fence removed and rebuilt and 
payment will be made on the unit price 
per linear foot for the type of fence as 
specified in the Bid Proposal. 

410.6. 3 Removal and disposal of a fence 
shall be measured by the 1 in ear foot of 
fence removed and disposed of by the 
CONTRACTOR. Payment will be made on the 
unit price per linear foot for the type 
of fence as indicated in the Bid Proposal. 

410.6.4 Measurement and 
gates will be the unit price 
the type of fencing material 
the Bid Proposal. 

payment for 
per each for 
specified in 
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SECTION 420 

GENERAL CLAUSES FOR TRAFFIC SIGNAL 
AND STREET LIGHTING SYSTEMS 

420.1 GENERAL: The work performed under this 
specification shall consist of fmnishing <lid installing 
complete and functioning traffic signal <lid street lighting 
systems in compliance with the specifications, details 
shown on the plans, and Standard Drawings at locations 
shown on the plans or as established by the ENGINEER. 

420.2 DEFINITIONS: The following definitions pertain 
only to traffic signal and street lighting systems: 

420.2.1 Beacon - A flashing signal indication used for 
hazard identification or intersection control, normally post 
or span wire mounted. 

420.2.2 Breakaway- The ability of a standard to yield at 
a predetermined impact force. 

420.2.3 Controller Cabinet- An outdoor housing which 
contains a traffic actuated controller and all other associated 
equipment to perform the necessary switching of 
illuminated signal indications. 

420.2.4 Detector - A device by which vehicles or 
pedestrians are enabled to register their presence with a 
controller. 

420.2.5 Foundation- A concrete stmctnre, embedded in 
the grmlid, which supports and anchors a standard, 
controller cabinet, or splice cabinet. 

420.2.6 Installation - The work completed, in place, and 
in proper operation. 

420.2.7 Lighting Control Cabinet- An outdoor housing 
which contains contactors, photo electric controllers, 
switches, and other auxiliary equipment to control lighting 
systems. 

420.2.8 Luminaire - A lighting device designed to 
illuminate the surface of a specific area from a mounting on 
a standard; includes the housing, optical control, lamps, and 
any necessary ballasts. 

420.2.9 Overlap - The allocation of right of way to a 
special traffic movement during two or more phases. 

420.2.10 Phase - The ability of a controller to allocate 
time (right of way) to any traffic movement(s) which may 
occur during one or more intervals (period of unch<liged 

indications) of a complete cycle. 

420.2.11 Service- The connection of a signal or lighting 
system to <li electrical utility distribution system, mounted 
on a pole or enclosed in a cabinet, and including the 
necessary protection device, meter enclosure, and any 
required switching devices. 

420.2.12 Signal Assembly - A housing containing the 
required illmninated traffic signal indications (vehicular and 
pedestrian) mounted on a st<mdard. 

420.2.13 Splice Cabinet - An outdoor housing which 
contains terminal blocks for connecting communication 
cables. 

420.2.14 St<lidard- A pole type stmcture which supports 
and positions signal and lighting devices including arms, 
mounting hardware, and breakaway devices as required. 

420.2.15 System Master- An electronic device normally 
installed in a controller cabinet which is capable of 
supervising <li interconnected network oflocal controllers, 
providing coordinated traffic movement. System masters in 
tum may be controlled by a computerized traffic control 
system. 

420.2.16 Traffic Act11ated Controller - An electronic 
timing device which controls the timing and sequence of 
traffic phases in accordance with the varying demands of 
traffic registered by detectors. 

420.2.17 Traffic Control System -A complete system of 
signalized intersections with a remote computer including 
all comm1mications devices, peripheral equipment <lid 
sampling detectors. 

420.2.18 Traffic Engineer - The City of Albuquerque 
Traffic Engineer is responsible for accept<lice <lid 
maintenance of the signal and lighting system. Contact the 
Traffic Operations Engineer in case of Traffic Operations 
emergencies. 

420.2.19 Traffic Signal - The complete installation of a 
traffic control system at a roadway intersection, including 
the illuminated signal indications, supports, electrical 
controls, and distribution system. 

420.3 REFERENCES 
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420.3.1 Aluminum Association Standards, Latest 
Edition 

420.3.2 American Association of State Highway and 
Transportation Officials (AASHTO) Standard 
Specifications, Latest Edition 

420.3.3 American National Standards Institute (ANSI) 
Standards, Latest Edition 

420.3.4 American Society for Testing and Materials 
(ASTM) Standard Specifications, Latest Edition 

420.3.5 Federal Highway Administration (FHWA) 
Standards, Latest Edition 

420.3.6 Government Services Administration (GSA) 
St<mdards, Latest Edition 

420.3.7 Institute of Transportation Engineers (ITE) 
Publications, Latest Edition 

420.3.8 International Municipal Signal Association 
(IMSA) Standards, Latest Edition 

420.3.9 Manual on Uniform Traffic Control Devices 
(MUTCD), Latest Edition 

420.3.10 National Electrical Code (NEC), Latest Edition 

420.3.11 National Electrical Manufacturers Association 
(NEMA) Standards, Latest Edition 

420.3.12 Rural Electricification Administration (REA) 
Standards, Latest Edition 

420.3.13 This Publication, Latest Edition 

420.3.14 Underwriters Laboratories Standards, Latest 
Edition 

420.3.15 United States Standards, Latest Edition 

420.4 MATERIALS. 

420.4.1 SIGNAL AND LIGHTING MATERIALS: 

420.4.1.1 GENERAL 

420.4.1.1.1 Materials shall be new tmless provided 
otherwise on the plans or in the specifications. In addition 
to the requirements shown on the plans or in the 
specifications, electrical materials shall conform to NEMA 
standards and NEC requirements and to any applicable state 

or local ordinances or requirements. ln the event revisions 
to NEMA <md/or NEC requirements create a conflict with 
material requirements in these specifications, the latest 
NEMA <md/or NEC requirements shall apply. 

420.4.1.1.2 Signal and lighting systems shall be 
complete with all necessary accessories for proper 
operation. Disconnect devices, protective devices, and 
other devices and materials shall be thoroughly coordinated 
to secure the required results with the greatest assurance of 
protection to life and property consistent with these 
specifications and the NEC. The plans indicate the extent 
and general mrangement of signal <md lighting systems. 
Incidental parts not shown on the plans or included in the 
specifications which are necessary to complete new systems 
or modify existing systems shall be furnished and installed 
as though such parts are shown on the plans or provided for 
in the specifications. 

420.4. 1.2 MATERIAL APPROVALS: Within fifteen 
( 15) calendar days after notice to proceed is issued, the 
CONTRACTOR shall submit for approval to the 
ENGINEER a list of signal <md lighting materials he 
proposes to furnish <md the source of supply for these 
materials. Materials which are identified on the pl<ms or in 
the specifications by performance ch<rracteristics shall be 
included on this list. The list shall include the name of the 
manufacturer, size, and catalog number of each item and 
shall be supplemented by other performance data when 
required on the plans and/or specifications. Submittals for 
all standards (poles) shall include complete shop drawings 
and material certifications. The CONTRACTOR shall 
submit sample articles of the material he proposes to use 
when requested by the ENGINEER or called for on the 
plans or as specified in Section 1502 - Submittals. 

420.4.1.3 PREQU ALIFICATION: All traffic actuated 
controllers, controller cabinets, signal monitors, vehicle 
detectors, load switches, signal standards, lighting 
standards, <md luminaires to be provided by the 
CONTRACTOR shall be pretested and accepted by the 
Traffic Engineer. The list of pretested and acceptable signal 
items is available from the Traffic Engineer. Each 
acceptable item will be listed as to manufacturer and model 
(or identification) number. Sample items may be submitted 
(or resubmitted) at <my time before or after the opening of 
bids by the manufacturer or its representative to the Traffic 
Engineer. However, the CONTRACTOR shall take full 
responsibility to assure him or herself that all 
CONTRACTOR furnished traffic signal and street lighting 
items are prequalified and included on the Traffic 
Engineer's list of pretested and acceptable traffic signal and 
street lighting items prior to submitting a bid for the work. 
The City of Albuquerque reserves the right for up to thirty 
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(30) days of evaluation before notification of results. 
Acceptance under these specifications for prequalification 
shall be at the discretion of the Traffic Engineer. 

420.4.1.4 EXCEPTIONS TO THE SPECIFICATIONS: 
Any changes in the specifications must be in writing as an 
addendum issued prior to the opening of bids. Verbal 
explanations or instmctions given prior to opening of bids 
will not be binding. 

420.4.1.5 WARRANTY: Guarantees and warranties 
shall be in accordance with Section 13 - Warranty and 
Guarantee, Tests and Inspections, Corrections, Removal, or 
Acceptance of Defective Work. All manuals, drawings, 
shop drawings, wiring diagrams, etc. furnished by the 
electrical equipment manufacturer shall be transferred to the 
ENGINEER. 

420.4.2 BACKFILL MATERIALS 

420.4.2.1 Backfill materials for signal and lighting 
system excavations within the roadway prism or for 
foundations shall be suitable for compaction as required 
under Section 51 0-Concrete Stmctures. 

420.4.2.2 Excavation for conduit or drilling pits outside 
the roadway prism and in natural ground may be backfilled 
with the material originally removed except that it shall be 
free oflarge stones (over 4 inches in diameter), large pieces 
of concrete, vegetation, and other extraneous substances. 

420.4.2.3 The CONTRACTOR shall provide sources 
for suitable backfill material. 

420.4.3 PAVEMENT AND SIDEWALK MATERIAL: 

420.4.3 .1 Pavement and sidewalk replacements for 
signal and lighting system excavations shall conform to the 
existing material removed. If the original pavement design 
or concrete mix cannot be determined, the pavement design 
shall be determined by the ENGINEER and the sidewalk 
shall be in accordance with Section 340-Portland Cement 
Concrete Curbs, Gutters, Walks, Drivepads, Alley 
Intersections, and Median Paving. 

420.4.3.2 Commercial sources may be used when 
approved by the ENGINEER. The CONTRACTOR shall 
submit material specifications and sample material when 
requested by the ENGINEER and as specified in Section 
1502- Submittals. 

420.5 CONSTRUCTION REQUIREMENTS. 

420.5.1 GENERAL 

420.5.1.1 Electrical work shall conform to NEC 
requirements and to <my applicable local ordinances. The 
CONTRACTOR shall obtain a permit from the State 
Electrical Board (or equivalent state or local agency) prior 
to constmcting the traffic signal or street lighting systems or 
any other electrical installations required by the contract and 
pro\'ide proof to the ENGINEER before work begins. Only 
licensed electricians shall be employed to perform electrical 
work and install electrical materials required by the 
contract. In addition, the CONTRACTOR shall obtain 
approval from the electric utility for the exact location of 
the electric service before its installation. Prior to final 
inspection of the project, the CONTRACTOR shall submit 
evidence to the ENGINEER that all electrical work and 
installations have been inspected and approved by an 
authorized representative of the State Electrical Board. All 
systems shall be complete and in operation to the 
satisfaction of the ENGINEER and the Traffic Engineer at 
the tin1e the work is accepted. 

420.5.1.2 lt shall be the CONTRACTOR'S 
responsibility to know the requirements of the NEC (and all 
local requirements) and to notify the ENGINEER promptly 
of any conflicts with these specifications and/or the plans. 
In the event revisions to NEC requirements create a conflict 
with requirements in these specifications and/or the plans, 
the NEC requirements shall apply. 

420.5.2 EXCAVATION AND BACKFILL 

420.5.2.1 Excavation required for the installation of 
conduit, foundations, and other items shall be done so as to 
cause the least possible damage to streets and highways. 
Excavating shall not be done until immediately before 
installation of conduit and foundations and shall be 
approved by the ENGINEER. 

420.5.2.2 There shall be no cutting of existing pavement 
unless approved by the ENGINEER. 

420.5.2.3 Excavations within the roadway prism, 
including sidewalk areas, paved driveways and median 
areas and all standard (pole) foundations, shall be in 
accordance with Section 510-Concrete Structures. 

420.5.2.4 Backfill of excavations in natural grmmd or 
out of defmed roadway prism may be of original material, 
mechanically tamped, <rnd neatly leveled to original grade. 
For excavations in grassed (landscaped) areas, the 
CONTRACTOR shall carefully remove sod prior to 
excavation and replace it after backfilling. 

420.5.2.5 Fine grained material, all of which passes a 3/8 
inch sieve, shall be placed a minimum oftwo (2) inches on 
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the sides and above all conduit for the width of the trench to 
prevent damage to conduit during backfilling. This material 
shall also be placed as a two (2) inch cushion below the 
conduit when the bottom of the trench contains rocks or 
material determined unsuitable by the ENGINEER. 

420.5.3 EXISTING AND TEMPORARY TRAFFIC 
SIGNALS AND LIGHTING SYSTEMS 

420.5.3 .1 The CONTRACTOR shall filmish, install, and 
maintain temporary traffic signals and lighting systems 
when shown on the plans or provided for in the 
specifications. The CONTRACTOR shall provide the 
ENGINEER and the Traffic Engineer access to all power 
disconnects and control equipment during this period. 
Timing plans for temporary traffic signals shall be as 
determined by the Traffic Engineer, or his designee. Unless 
otherwise called for on the plans or specifications, this 
temporary equipment will be retained by the 
CONTRACTOR after removal. 

420.5.3.2 Existing signal and lighting systems shall be 
kept in operation until the new material is installed and 
ready for operation, 1mless otherwise permitted as noted on 
the traffic control plan. In this event, the CONTRACTOR 
shall not proceed with any work which will cause the 
existing signals to become inoperative 1mtil he has all 
materials for the new installation on hand, and the specified 
regulatory signing or temporary signals are in place and 
approved by the ENGINEER and the Traffic Engineer. 

420.5.3.3 The scheduling of shutdowns shall be in 
accordance with the construction traffic control plan; the 
CONTRACTOR shall notify construction coordination, the 
ENGINEER, and the Traffic Engineer in writing at least two 
(2) working days in advance. In the event of construction 
problems making this not feasible, the ENGINEER shall be 
notified and the work performed as he directs. 

420.5.3 .4 Existing signal material which is called for on 
the plans for removal and salvage shall be handled carefully 
to avoid damage and shall be delivered by the 
CONTRACTOR to Traffic Engineering Operations 
Division, Pirro Yard, Albuquerque, New Mexico or as called 
for on the plans. Prior to beginning removals, the 
CONTRACTOR shall meet with Traffic Engineering 
personnel at the project site to inventory and video tape 
existmg equipment. The CONTRACTOR shall provide 
VHS format video camera and tape for the inventory. The 
original video tape shall be given to Traffic Engineering 
Operations personnel. 

420.5.3.5 Salvaged lighting material will be removed by 
the electric utility unless otherwise noted on the plans. In 

this event, tJ1e CONTRACTOR shall remove and deliver the 
material to the location called for on the plans. 

420.5.3.6 When the work requires additions or 
modifications to existing signal or lighting systems, the 
CONTRACTOR shall give the ENGINEER and the Traffic 
Engineer at least two (2) workings days adv<mce written 
notice of any intem1ptions <md the Traffic Engineer shall be 
given the opport1mity to inspect all work before and after 
re-en erg1zmg. 

420.5.3.7 The electrical energy costs, maintemmce and 
operational responsibility for existing signal and lighting 
systems 1mdergoing contract modifications shall remain 
with the City of Albuquerque or as otherwise designated on 
the plans. The CONTRACTOR shall retain responsibility 
for workmanship and all new material per this Section 420. 
Damage to existing equipment as a result of the construction 
activities shall be repaired immediately by the 
CONTRACTOR at no additional cost. If Traffic 
Engineering Operations responds on an emergency basis to 
ensure public safety, the CONTRACTOR shall be 
responsible for all costs associated with the repair of the 
signal. All electrical energy costs for new signal and 
lighting systems shall be the responsibility of the City of 
Albuquerque. The CONTRACTOR shall ensure that the 
City of Albuquerque is the customer of record for the 
electric utility. 

420.5.3.8 New signal and lighting systems or 
modifications to existing systems shall require a thirty (30) 
day installation test per this Section 420. Maintenance of 
new signals <md lighting systems shall be the responsibility 
of the CONTRACTOR until partial acceptance is granted as 
defined in this Section 420. Upon gnmting of final 
acceptmce, Traffic Engineering Operations Division will be 
responsible for the signal <md lighting systems. 

420.5.3.9 After the signal has been placed in operation 
and prior to final acceptance, the CONTRACTOR shall 
ensure that the signal remains fully operational. The 
CONTRACTOR shall notify the ENGINEER and the 
Traffic Engineer immediately if the signal malfunctions or 
is otherwise disabled. Traffic Engineering Operations 
Division may respond on an emergency basis to ensure safe 
operation of the signal system. If Traffic Engineering 
Operations Division responds to such an emergency, the 
CONTRACTOR will be responsible for all costs associated 
with the repair of the signal. 

420.5.3.10 Repairs or replacement of damaged signal and 
lighting systems shall be done in accordance with Section 
13-Warranty and Guarantee, Tests, <md Inspections, 
Corrections, Removal, or Accept<mce of Defective Work. 
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420.5.4 TESTING. 

420.5.4.1 WIRING TEST 

420.5.4.1.1 Before acceptance of the work, the 
CONTRACTOR shall make the following tests on all 
lighting and signal circuits: 

1. Test for continuity of each circuit. 

2. Test for grounds in each circuit. 

3. A megger test on each circuit between the 
circuit and ground; the insulation resistance for 
all vehicle loops, direct burial wire or cable. 

4. When requested by the ENGINEER, a 
functional test to demonstrate that all parts of 
the system functions as specified or intended. 

420.5.4.1.2 The initially applied voltage for the tests 
shall not be greater than the rated voltage of the cables, and 
the rate of increase shall be approximately uniform and not 
more than 100 percent in 10 seconds or less than 100 
percent in 60 seconds. 

420.5.4.1.3 Any fault in materials or in any part of the 
installation revealed by these tests shall be replaced or 
repaired by the CONTRACTOR in a manner satisfactory to 
the ENGINEER and the Traffic Engineer, and the same test 
shall be repeated until no fault appears. 

420.5.4.1.4 Tests shall be performed lmder the 
surveillance of the ENGINEER and the Traffic Engineer. 
The CONTRACTOR shall furnish all instruments and 
personnel required for the test. 

420.5.4.2 OPERATION TESTS 

420.5.4.2.1 A thirty (30) day operational test period is 
required and will start when the traffic signal is completely 
installed and fully operational, including loop detectors. 
The CONTRACTOR shall request approval to start the 
thirty (30) day operational test period in writing to the 
ENGINEER and the Traffic Engineer. Partial acceptance of 
the system will be granted upon satisfactory completion of 
the thirty (30) day operational test period. Final acceptance 
will be in accordance with Section 14-Payments to the 
CONTRACTOR and Completion. 

420.5.4.2.2 Shop testing of the controllers shall be in 
accordance with Section 429-Traffic Signal Controllers. 
This special testing is in addition to the thirty (30) day 
installation tests. 

420.5.4.2.3 Timing for signal controllers during the 
installation test period shall be determined by the Traffic 
Engineer. No signal shall be placed in operation until the 
Traffic Engineer has ve1ified the time settings and the 
correctness of all signal indication outputs. The 
CONTRACTOR shall provide access to the signal controller 
for the ENGINEER and Traffic Engineer during the test 
period. 

420.5.5 TECHNICAL ASSISTANCE 

420.5.5 .1 Traffic Engineering Operations Division 
electronic technicians or electrici<ms are available to answer 
CONTRACTOR'S technical questions on electrical 
equipment on <m as needed basis. 

420.5.5.2 The CONTRACTOR shall make any requests 
for assistance to the ENGINEER and Traffic Engineer. The 
ENGINEER and Traffic Engineer will then make the 
determination as to need. Assistance will be limited to 
verbal explanations on lab testing failures, deficiencies, 
wiring diagrams, electronic schematics, controller, related 
equipment hook-up, and trouble shooting procedures. City 
of Albuquerque employees will not perform <my physical 
labor for rewiring, repairs or modifications during the test 
period or prior to final accept<mce, except when required to 
maintain public safety. 

420.6 MEASUREMENT AND PAYMENT: 
Measurement <md payment of furnishing <md installing 
traffic signal and street lighting systems will be as specified 
in the bid proposal. 
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SECTION 421 

SIGNAL AND LIGHTING SERVICE SYSTEMS 

421.1 GENERAL: This work shall consist of f11mishing 
and installing service poles, service connections, and 
lighting control cabinets in compliance with the 
specifications, details shown on the plans, and Standard 
Drawings at the locations shown on the plans, or as 
established by the ENGINEER. 

421.2 REFERENCES 

421.2.1 American Association of State Highway and 
Transportation Officials (AASHTO) Standard 
Specifications, Latest Edition 

M133 Preservative and Pressure Treatment Process for 
Timber 

421.2.2 American Society for Testing and Materials 
(ASTM) Standard Specifications, Latest Edition 

A36 Structural Steel 
A307 Carbon Steel Bolts and Studs; 60,000 psi Tensile 

421.2.3 National Electrical Code (NEC), Latest Edition 

421.2.4 National Electrical Manufacturers Association 
(NEMA) Standards, Latest Edition 

421.2.5 Underwriters Laboratories 

421.2.6 This Publication, Latest Edition 

SECTION 101 PORTLAND CEMENT CONCRETE 
SECTION 102 STEEL REINFORCEMENT 
SECTION 420 GENERAL CLAUSES FOR TRAFFIC 

SIGNAL AND STREET LIGHTING 
SYSTEMS 

SECTION 501 EXCAVATIONS AND BACKFILL FOR 
STRUCTURES 

SECTION 701 TRENCHING, EXCAVATION, AND 
BACKFILL 

SECTION 1502 SUBMITTALS 

4 21.3 MATERIALS. 

421.3.1 SERVICE POLE 

421.3.1.1 Materials for service poles shall conform with 
the details shown on the plans and the requirements in the 
special provisions. Timber poles treated in conformity with 
the requirements of AASHTO M 133 shall be provided. 

The pole shall be of the size called for on the phms <md as 
a minimum shall be butt treated. 

421.3. 1.2 Normal service requirements for traffic signals 
shall be 120/240-volt, 60-cycle, 3-wire solid neutral power, 
and for multiple lighting systems shall be 240/480-volt, 
60-cycle, 3-wire solid neutral power, tmless otherwise 
specified in the plans or special provisions. 

421.3.1.3 Service switches, when required, shall be a 
circuit breaker type or a disconnect switch, type HD, with 
fuses, with capacity and ratings as shown on the plans or in 
the special provisions. The service switch shall be enclosed 
in a NEMA raintight housing with a hinged cover. The 
cover shall stay in position when open and shall have a hasp 
for a padlock. The switch and housing shall be approved by 
UL. 

421.3.2 SERVICE RISER: Materials for service risers 
shall conform with the requirements of this Section 421 and 
details shown on the plans, when electrical service is to be 
installed on <ID existing pole. 

421.3.3 METER PEDESTAL 

421.3.3.1 Materials for meter pedestals shall conform 
with the details shown on the plans, the requirements of the 
NEC, and the following requirements: 

421.3.3.2 Meter pedestals shall be constmcted of 14 
gauge steel with corrosion resistant fmish. 

421.3.3.3 Meter socket shall have a minimum rating of 
100 amp and be factory wired in separate wireway from 
terminal block to meter socket. 

421.3.3.4 For services larger than 100 amp, a factory-
rated 200 amp pedestal shall be used. 

421.3.3.5 Insulated stud terminal blocks or bus pads 
shall be used to accommodate connectors. 

4213.3.6 Pedestal bonding lug grounding conductors 
must be continuous to the breaker panel grounding terminal. 

421.3.3.7 Termination section shall have a removable 
rain tight cover with provision for padlocking over captive 
pentahead bolt. All other removable portions of termination 
section must be sealable. 
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421.3.3.8 Meter pedestal shall be anchored securely to 
concrete foundation. Concrete fmmdation and anchoring 
system shall conform with the details shown on the phms or 
as shown herein. 

421.3.4 SERVICE CONNECTION: Service connections 
(connection to existing service pole, service riser, 
transformer, or meter pedestal) shall conform with the 
details shown on the plans and the requirements of the NEC. 

421.3.5 LIGHTING CONTROL CABINET 

421.3.5.1 Materials for lighting control cabinets shall 
conform with the details shown on the plans, the require­
ments of the NEC, and the following requirements: 

421.3.5.2 Cabinets shall be fabricated from 14 gauge 
steel with a durable finish consisting of a corrosion resistmt 
durable finish. 

421.3.5.3 Cabinets shall be REA approved, ground 
mounted, tamper proof, and lockable. 

421.3.5.4 Cabinets shall be suitable for 25KV systems 
with ground nut and gro1md lug. 

421.3.5.5 Cabinet hardware shall be stainless steel 
including hinges. 

421.3.5.6 Mounting brackets shall be fi.Imished for 
attaching contactors, photo electric cells, junction boxes and 
other auxiliary equipment. 

421.3.5.7 Lighting Control Cabinet shall be anchored 
securely to concrete foundation. Concrete foundation and 
anchoring system shall conform with details shown on the 
plans. 

421.3.6 PHOTOELECTRIC CONTROLLER 

421.3.6.1 Materials for photoelectric controllers shall 
comply with the details shown on the plans. 

421.3.6.2 The photoelectric 1mit shall consist of a 
light-sensitive element connected directly to an internal 
control relay without intermediate amplifications. The 1mit 
may be either the horizontal-sensing or zenith-sensing type 
and shall have tum-on at 1.5 +0.5 horizontal footcandles 
and a tum-off at a maximum -of 5.6 footcandles with a 
minimum difference of0.8 footcandle between tllm-on and 
turn-off The load rating shall be 1800 watts minimum 
(HID load). 

421.3.6.3 The base of the 1mit shall be provided with a 

three-prong, EEI-NEMA standard, twist-lock type plug 
mounting which will enable the 1mit to be mounted directly 
on luminaires or by the use of an adapter base on pole tops 
or sides. The control! ers shall normal! y work in con junction 
with external auxiliary load relays for handling required 
lighting loads. 

421.3.6.4 Unless otherwise specified, the supply voltage 
rating shall be the same as the system voltage noted on 
plans. The minimum operating temperature range shall be 
-40 degrees F to 140 degrees F. The power consumption of 
the controller shall be less than 12 watts. 

421.3.6.5 When the north sky illumination in the area 
falls to a preset value. the lighting load shall be turned on. 
A potentiometer to vmy the tum-on value within the 
operating rcmge shall be easily accessible for adjustment. A 
time delay shall be incorporated into the circuit to prevent 
street lights from being turned off at night by tnmsient lights 
which might be focused on the controller. The controlled 
lighting load shall remain on or become energized in the 
event of any nmctional failure of the electronic circuit. The 
controller shall be equipped with a lightning arrestor 
capable of handling 500V at 35,000 amps. 

421.3.7 AUXILIARY CONTACTOR 

421.3.7.1 The contactor shall work in conjimction with 
a photoelectric controller <md the specified lighting loads. 
The contactor shall be normally open <md shall be 
double-pole, unless otherwise specified. 

421.3.7.2 The contactor shall be ofthe electrically held 
type, designed to withst<md lamp load inrush cmrent and to 
cmry fi.Ill rated current on a continuous basis. The operating 
voltage and load rating shall be as noted on the plans. 

421.3.7.3 A three position switch to permit m<mual 
operation of the lighting circuit shall be provided. The 
switch shall be f1Imished <md installed with an indicating 
ncuneplate reading "PHOTO-OFF-MANUAL." 11Ie switch 
shall be toggle or rotary type. double-pole, triple-throw. 
center-off position, and shall be rated as required on the 
plans. 

421.4 CONSTRUCTION REQUIREMENTS. 

421.4.1 GENERAL 

421.4.1.1 Service points shown on the plans are 
approximate. The CONTRACTOR shall obtain the exact 
location from the electric utility. The ENGINEER shall 
approve the final location before cmy service installation 
work is started. ln the event a major ch<mge in location 
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from that shown on the plans is required, the ENGINEER 
will determine the final location and the service nm will be 
adjusted as per the contract unit price. 

421.4.1.2 The CONTRACTOR shall obtain all necessary 
permits and electrical inspections required for service 
attachment. Approval of the ENGINEER shall be given 
before hook-up. 

421.4.1.3 The CONTRACTOR shall have the City of 
Albuquerque shown as the customer of record for the 
electric utility in accordance with Section 420-General 
Clauses for Traffic Signal and Street Lighting Systems. 

421.4.2 SERVICE POLE 

421.4.2.1 Conduit shall be attached to the pole as shown 
on the plans. Where necessary, condulets, covers, and 
gaskets shall be provided and installed. 

421.4.2.2 Conduit used in the service installation above 
ground shall be rigid steel, galvanized-type of the size 
specified on the plans or in the special provisions. In areas 
where rigid steel conduit is coupled to rigid PVC conduit 
used for the lmderground portion of the service nm, joining 
of the conduits shall take place tmderground from two (2) 
inches to ten (1 0) inches below the surface. The conduit 
shall be securely bonded to the surface pole and the service 
pole ground system as required by the NEC. 

421.4.2.3 Conduit, switches, and other necessary 
material shall be mmmted on the service pole as shown on 
the plans. When called for, the backing board shall be 
3/4-inch thick Douglas Fir Grade B-B or better exterior type 
plywood. The plywood shall be painted two coats of 
approved exterior grey paint for weatherproofing. Special 
care shall be taken to insure that the edges of the plywood 
are well sealed against moisture and general weathering. 

421.4.2.4 The layout, connections, and mounting details 
of the various switches <md associated equipment shall be as 
shown on the plans or as indicated in the special provisions. 
All switches, fittings, and necessary equipment shall be 
furnished and installed. 

421.4.2.5 Meter sockets as required by the service utility 
company shall be furnished and installed as shown on the 
plans. The service utility company will supply and install 
meters. 

421.4.3 SERVICE RISER: Service risers shall be 
installed on existing poles at locations shown on the plans. 
The installation of service risers shall conform to the 
requirements of this Section 421 and details shown on the 

phms. Service risers shall be installed on the quadrant of 
the existing pole as shown on the plans or as designated by 
the service utility company. 

421.4.4 METER PEDESTAL:. Meter pedestals shall be 
installed at locations shown on the plans and a minimum of 
ten ( 10) feet from the service pole. The installation of meter 
pedestals shall con form to the details shown on the plans. 

421.4.5 SERVICE CONNECTION: Service connections 
shall be installed at an existing service pole, service riser, 
meter pedestal, or at a location shown on the phms. The 
installation of service connections shall conform to the 
details shown on the plans. 

421.4.6 LIGHTING CONTROL CABINETS: Lighting 
control cabinets shall be installed at locations shown on the 
plans or determined by the ENGINEER. The cabinets shall 
be installed plumb on a concrete foundation with necessary 
grout or caulking to provide a weather resistant, dust tight 
installation. The installation of lighting control cabinets 
shall conform to the details shown on the phms. 

421.5 MEASUREMENT AND PAYMENT. 

421.5.1.1 Measurement of service poles including all 
materials shown on the plans, either with or without meter 
sockets and disconnect switches, will be measured by the 
unit complete in place. 

421.5.1.2 Measurement of service risers including all 
materials shown on the phms, either with or without meter 
sockets and disconnect switches, will be measured by the 
unit complete in place. 

421.5.1.3 Measurement of meter pedestals including 
concrete foundation will be measured by the unit complete 
in place. 

421.5.1.4 Measurement of service connections will be 
measured by the unit complete in place. 

421.5.1.5 Measurement of lighting control cabinets, 
including concrete foundation <md all materials shown on 
the plans, will be measured by the unit complete in place. 

421.5.2 The accepted qmmtities of service poles, service 
risers, meter pedestals, service connections, and lighting 
control cabinets will be paid for at the contract price per tmit 
of measurement for each of the pay items listed as shown on 
the bid proposal. 
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SECTION 422 

SIGNAL AND LIGHTING STANDARDS 

422.1 GENERAL: This work shall consist of furnishing 
and installing traffic signal standards, street lighting 
standards, and anchor bolts, in compliance with the 
specifications, details shown on the plans, and Standard 
Drawings at the locations shown on the plans, or as 
established by the ENGINEER. 

422.2 REFERENCES. 

422.2.1 Ahunimun Association Standards, Latest Edition 

422.2.2 American Association of State Highway and 
Transportation Officials (AASHTO) Standard 
Specifications, Latest Edition 

422.2.3 American National Standards Institute (ANSI) 
Standards, Latest Edition 

SECTION 300 Stainless Steel 

422.2.4 American Society for Testing and Materials 
(ASTM) Standard Specifications, Latest Edition 

A36 Structural Steel 
A123 

A153 

A307 
A325 
Bl08 
B221 

M314 

422.2.5 

422.2.6 

422.2.7 

Zinc Coating on Product Fabricated from Rolled, 
Pressed, and Forged Steel Shapes, Plates, Bars, 
and Strips 
Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware 
Carbon Steel Bolts and St11ds; 60,000 psi Tensile 
High-Strength Bolts for Structural Steel Joints 
Ahunintun-Alloy Permanent Mold Castings 
Aluminum-Alloy Extruded Bars, Rods, Wire, 
Shapes, and Tubes 
Steel Anchor Bolts 

National Electrical Manufacturers Association 
(NEMA) Standards, Latest Edition 

National Electrical Code (NEC), Latest Edition 

This Publication, Latest Edition: 

SECTION 101 PORTLAND CEMENT CONCRETE 
SECTION 102 STEEL REINFORCEMENT 
SECTION 501 EXCAVATION AND BACKFILL FOR 

STRUCTURES 
SECTION 701 TRENCHING, EXCAVATION , AND 

BACKFILL 
SECTION 1502 SUBMITTALS 

422.3 MATERIALS. 

422.3.1 STANDARD: A standard will consist of a shaft 
with a base, anchor bolts, mast arms (if required), and other 
hardware required to support the traffic signal and highway 
lighting apparatus. 

Types of standards are as follows: 

(a) Type I. A pedestal type support for traffic 
signals, controller cabinets, and splice cabinets. 

(b) Type II. A mast arm traffic signal support 
including shaft, arm, and hardware. 

(c) Type III. A combination mast arm traffic signal 
and roadway luminaire support. 

(d) Type IV. A post top luminaire support. 

(e) Type V. A mast arm huninaire support. 

422.3.1.1 Type I Standard 

422.3.1.1.1 The pedestal type support shall be a 
threaded pole and a threaded (female) square cast ahunintun 
base assembly with set screw(s) as detailed on the plans. 
The aluminum base shall be a break-away design ap­
proximately 15 inches high and shall have a covered hand 
hole of8 inches x 8" inches minimum dimension. 

422.3.1.1.2 The pole may be fabricated from steel and 
may be either 4-inch nominal diameter pipe, Schedule 40, 
or a tapered steel shaft of equal or greater wall thickness. 

422.3.1.1.3 Type I Standard, Two Foot: shall be 
designed to support a post top mounted traffic signal 
controller or splice cabinet weighing 150 pounds with a 
projected area of 5 square feet. 

422.3.1.1.4 Type I Standard, Ten Foot: shall be 
designed to support an assembly of traffic signals and 
signing mounted at the top of the support weighing 150 
pounds with a projected area of 15 square feet. 

422.3.1.1.5 Type I Standard, Thirteen Foot: shall be 
designed to support an assembly of traffic signals and 
signing mounted at the top of the support weighing 150 
pounds with a projected area of 15 square feet. 
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422.3.1.1.6 Type I Standard, Fifteen Foot: shall be 
designed to support an assembly of traffic signals and 
signing mounted at the top of the support weighing 150 
pounds with a projected area of 15 square feet. 

422.3.1.2 Type II Standard 

422.3.1.2.1 Standards shall be a "trombone" truss <mn 
design fabricated from either steel or almninum as 
designated on plans, in conformance to details on the plans 
and these specifications. Standards shall in addition 
conform to the member attachment and size details in the 
plans for interchange ability and standardization between 
fabricators. 

422.3.1.2.2 Design Requirements 

423.3 .1.2.2.1 The standard installation shall be designed 
to support traffic signal heads, back plates, and signing as 
designated on the Standard Drawings. 

423.3.1.2.2.2 Structures shall be designed according to 
the requirements of the latest edition of AASHTO Standard 
Specifications for Structural Supports for Highway Signs, 
Luminaires, and Traffic Signals. 

422.3.1.2.3 Shaft 

422.3.1.2.3 .1 Steel shafts shall be fabricated from a 
weldable grade hot rolled steel, having a yield point, after 
fabrication, of not less than 55,000 pounds per square inch 
and a wall thickness not less than No. 7 U.S. Standard 
Gauge (0.1793 inch). The shaft may be round in cross 
section and tapered at a constant rate. After fabrication, the 
steel shaft shall be hot dip galvanized according to the 
requirements of ASTM A 123 and shall be cleaned to 
provide a uniform and stain free surface. Scratches shall be 
repaired in the field with an approved paint. 

422.3.1.2.3.2 Almnimunshafts shall be fabricated from 
seamless rmmd tapered tubing of alloy 6063-T6 or 6005-T5 
conforming to the requirements of ASTM B 221, having a 
thickness not less than 0.188 inch. The shaft shall have no 
welds except at the lower end joining the shaft to the flange 
base. The shaft shall be finished by mechanical means 
providing a uniform appearance and shall not require any 
surface preparation at the time of installation. 

422.3.1.2.3.3 A removable pole top cap or mast arm 
hand hole with cover shall be provided to allow access for 
the pulling of cable through the shaft. 

422.3.1.2.4 Arm 

422.3.1.2.4.1 "Trombone" truss arms for Type II 
standards shall be fabricated from either steel or aluminum 
as designated on the phms. Material <md finish shall be as 
specified for the shaft except that steel members shall all 
have a minimum thickness of No. II U.S. Standard Gauge 
( 0.1196 inch) and aluminum tubing used in the fabrication 
shall have a minimum thickness of0.156 inch. 

422.3.1.2.4.2 Length <md position oLmns shall be as 
shown on the plans. Arms shall be attached securely to 
shafts in accordance with details in the plans. 

422.3.1.2.5 Transformer Base 

422.3.1.2.5.1 Steel transformer bases shall be fabricated 
from hot rolled mild steel having a yield point of not less 
than 33,000 pounds per square inch and side wall thickness 
ofnotless than No. 7 U.S. Standard Gauge (0.1793 inch). 
The steel transformer base shall be galvanized after 
fabrication to the requirements of ASTM A 123. 

422.3.1.2.5.2 Altunintun transformer bases shall be a 
one-piece casting of aluminum alloy 356-T6 complying 
with the requirements of ASTM B 108. 

422.3.1.2.5.3 The bases shall be not less than 20 inches 
in height <md shall have a hand hole with cover of not less 
than 8 x 12 inches in size, in one side. The transformer 
bases shall be designed to pem1it the shaft to be rotated a 
full 3 60 degrees <md to be aligned irrespective of anchor 
bolts placement, in conformance to details in the phms. 

422.3.1.2.6 Hardware: Hardware must be either steel or 
stainless steel. Steel hardware shall conform to the 
requirements of ASTM A 307 or A 325 and shall be 
galvanized in accordance with the requirements of ASTM 
A 153. Stainless steel hardware shall conform to ANSI 300 
series stainless steel. 

422.3.1.2. 7 Anchor Bolts 

422.3.1.2.7.1 Four anchor bolts shall be furnished with 
each standard. The bolts may be fabricated from high 
strength steel bars with a guar<mteed minimum yield 
strength of 55,000 pmmds per square inch or steel meeting 
the requirements of AASHTO M 314. Unless otherwise 
detailed in plans, the bolts shall be of sufficient size and 
length to support the structure with the design loads, in 
accord<mce to the AASHTO Specifications. 

422.3.1.2.7.2 The top of each bolt shall be threaded no 
less th<m 8 inches, and the f1ill thread plus 6 inches shall be 
hot dipped galvanized. Each anchor bolt shall have an "L" 
bend at the bottom. One leveling nut <md one hold-down 
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nut shall be provided with each bolt. 

422.3.1.3 Type III Standard: Type III standards shall be 
fabricated from steel and shall conform to the requirements 
for Type II standards. In addition, Type III standards shall 
support a luminaire by means of a shaft extension and arm 
in accordance with the details shown on the plans. Each 
arm shall be designed to support a luminaire of75 pounds 
and a projected area of 3.3 square feet. The shaft extensions 
shall conform to the requirements for Type II standards, 
except that steel shaft extensions may have a minimum 
thickness of No. 11 U.S. Standard Gauge (0.1196 inch). 

422.3.1.4 Type IV Standard 

422.3.1.4.1 Unless otherwise specified on the plans or 
in the special provisions, Type IV standards shall comply 
with the requirements for Type V standards, except that a 
mast arm will not be included on Type IV standards. The 
shaft shall include a tenon for luminaire mounting. 

422.3.1.4.2 When laminated wood, concrete, and 
fiberglass standards are called for in the phms, only that 
material shall be used for fabrication, in conformance to the 
plans and special provisions. 

422.3.1.5 Type V Standard 

422.3 .1.5 .1 St<mdards shall be tapered shafts with davit 
type mast arm (unless otherwise called for on the plans) and 
in conformance with the dimensions and details on the 
plans. Unless otherwise called for in the plans or these 
specifications, breakaway bases shall be provided. 

422.3.1.5.2 Design Requirements 

422.3.1.5.2.1 The installation shall be designed 
according to the requirements of the latest edition of 
AASHTO Standard Specifications for Structural Supports 
for Highway Signs, Luminaires and Traffic Signals. Each 
arm shall be designed to support a luminaire weighing 60 
pounds and a projected area of3.3 square feet. 

422.3.1.5.2.2 The following tolenmce for straightness 
of poles shall not be exceeded: 

TOTAL MOUNTING HEIGHT STRAIGHTNESS 
(FEET) (INCHES) 

20 
30 
35 
40 
50 

0.75 
1.00 
1.25 
1.50 
1.75 

422.3.1.5.2.3 Dead load deflection should be limited in 
accordance to AASHTO Specifications. 

422.3.1.5.2.4 The st<mdard may be fabricated of sptm 
aluminum, or galvanized steel as designated on the phms. 

422.3.1.5.3 Spun Aluminum. 

422.3.1.5.3.1 Shaft: Shafts shall be one-piece, seamless 
tapered tubes of aluminum alloy 6063 and shall have a final 
mechanical strength of not less than T6 temper after 
fabrication. The shaft shall have a wall thickness of not less 
than 0.188 inch for 40-foot mounting height or less than 
0.219 inch for a mounting height greater than 40 feet. The 
shaft shall have no longitudinal welds and only two 
circumferential welds which will be located at the lower end 
for joining the shaft to the <mchor base. A one-piece cast 
aluminum anchor base of aluminum alloy 356-T6 shall be 
secured to the base. All exposed edges of the plate which 
make up the base assembly shall be finished smooth, and 
each base shall be f1tmished with four bolt covers. The 
shaft shall be rotary sand polished and wrapped for 
protection during h<mdling and shipping. 

422.3.1.5.3.2 Mast Arm: Mast arms shall consist of 
seamless aluminum tubing, aluminum alloy 6063-T6, of the 
length and shape shown on the plans. Arms shall be 
attached to the shaft by means of a slip fitter and held in 
place by bolts as designated on the Standard Drawings. 
Davit arms shall be installed per manufacturer's 
recommendations to prevent rotation under wind loads. If 
arms rotate after erection, the Contractor shall lower the 
Type V standard, reassemble the arm, and reinstall the Type 
V standard with the arm in the proper position. 

422.3.1.5.3.3 
steel. 

Hardware: Hardware shall be stainless 

422.3.1.5.3.4 Welding: Welding shall conform to the 
requirements of "Specifications for Aluminum Bridge <md 
Other Highway Stmctures" published by the Aluminum 
Association. 

422.3.1.5.4 Galvanized Steel. 

422.3.1.5.4.1 Shaft 

422.3.1.5.4.1.1 Shafts shall be fabricated from steel 
having a yield strength of not less than 40,000 pounds per 
square inch after fabrication, with a minimum wall 
thickness of No. 10 U.S. Standard Gauge (0.1345 inch), 
except that shafts with an after fabrication yield strength of 
55,000 pounds per square inch or greater may have a 
minimum wall thickness of No. 11 U.S. St<mdard Gauge 
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(0.1196 inch). The shaft shall be round in cross section and 
tapered at a constant rate. 

422.3.1.5.4.1.2 The shaft shall be one section, except 
that for mounting heights greater than 50 feet, a two section 
design with a top section that will slipfit over the bottom 
section a minimum length of 1 !12 times the dimneter at the 
point of overlap will be accepted. The shaft section(s) shall 
be formed into a continuous weld. The shaft shall be 
attached by two circumferential welds to a baseplate. The 
base shall be either a one-piece steel casting or fabricated 
from steel plate with a minimum yield strength of 36,000 
pounds per square inch, conforming to any details on the 4 
plans. 

422.3.1.5.4.2 Galvanizing and Finishing: All exposed 
welds except fillet welds shall be ground flush with the base 
metal. All steel poles shall be fully galvanized after fabrica­
tion to the requirements of ASTM A 123. After galvaniz­
ing, the poles shall be cleaned to provide a 1miform and 
stain-free surface. All scratches due to erection and 
handling shall be repaired in the field with an approved 
paint. 

422.3.1.5.4.3 Mast Arm: Arms shall be fabricated from 
the same material as the shaft and shall have a wall 
thickness of no less than No. 11 U.S. Standard Gauge 
(0.1196 inch). The separate section davit mm shall be 
attached by a slip fitter fixed into the shaft or arm <md held 
by stainless steel screws, in conformance to any details in 
the plans. Davit arms shall be installed per manufacturer's 
recommendations to prevent rotation under wind loads. If 
arms rotate after erection, the Contractor shall lower the 
Type V standard, reassemble the arm, and reinstall the Type 
V standard with the arm in the proper position. 

422.3.1.5.4.4 Anchor Bolts: Four steel anchor bolts 
shall be furnished with each Type V standard and shall be 
fabricated from steel meeting AASHTO M 314 or from 
other steel with a minimum yield point of 55,000 pounds 
per square inch. The top of the anchor bolts shall be 
threaded for approximately 9 inches and shall be galvanized 
for a minimum of 12 inches. Each anchor bolt shall be 
furnished with nuts and washers as required for breakaway 
base utilized or one nut, washer and shim(s) if anchor type 
base. 

422.3.1.5.4.5 Breakaway Bases 

422.3.1.5.4.5.1 Unless otherwise noted on the plans, all 
Type V standards shall be designed to meet requirements 
for dynamic performance under vehicle impact as specified 
in the AASHTO Standard Specifications for Structural 
Supports for Highway Signs, Luminaires <md Traffic 

Signals. All bases shall be designed for a 16-inch dimneter 
anchor bolt circle, unless otherwise noted on pl<ms. 

422.3.1.5.4.5.2 Type V standards located behind a 
bmrier or bridge rail and so noted on the phms shall have an 
cmchor base for direct, rigid mounting. 

422.3.1.5.4.5.3 Steel standards may utilize a steel slip 
base or breakaway couplings conforming to the details in 
the plans. If the total weight of the standard and the 
luminaire assembly exceeds 600 pounds the Contractor shall 
furnish evidence of compliance in the form of test data 
obtained in accordance with the AASHTO Standard 
Specifications for Structural Supports for Highway Signs, 
Luminaires, and Traffic Signals. 

422.3.1.5.4.5.4 Aluminum st<mdards may utilize either 
a cast aluminum base or breakaway coupling, conforming 
to details in the plans. When requested by the ENGINEER, 
the Contractor shall furnish evidence of compli<mce in the 
formoftest data obtained in accordance with the AASHTO 
Standard Specifications for Structmal Supports for Highway 
Signs, Luminaires <md Traffic Signals. The cast aluminmn 
base shall be inserted a minimum of 12 inches into the shaft 
and shall be bonded to the shaft with weatherproof 
stmctmal adhesive to fully develop the required strength. 

422.3.1.5.4.5.5 Breakaway couplings shall be designed 
to be placed between the anchor bolts <md the pole base, and 
of a frangible material that will breakaway under impact 
(shear). The coupling shall conform to the design and 
material detailed on the phms. The tensile or compressive 
strength of the coupling shall equal or exceed that required 
for the design wind loading of the furnished Type V 
standard. 

422.3.1.5.4.5.6 The coupling installation shall include 
a "skirt" base cover of a material <md design conforming to 
details on the plans. 

422.4 CONSTRUCTION REQUIREMENTS. 

422.4.1 Installation shall include the erection of 
standards complete as shown on the plans, leveling of 
standards, any required grouting between standard bases 
and foundations, and the installation of anchor bolts in 
foundations. 

422.4.2 All threaded holes and hubs shall be retapped 
and sealed against mst by heavy grease or other type of 
preservative. Required field-made holes (such as for 
mounting pedestrian push buttons) shall be neatly drilled. 
Use of a cutting torch will not be permitted. 
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422.4.3 When torque values are called for on the plans 
for anchor bolt nuts, breakaway couplings or slip bolts, the 
Contractor shall make all adjustments with an approved 
torque wrench. No other values shall be used unless 
approved by the ENGINEER. 

422.4.4 New foundations for signal and lighting 
standards will be constructed in accordance with Section 
423 - Foundations for Signal and Lighting Installations. 

422.4.5 Existing signal and lighting standards to be 
relocated shall not be removed lmtil new fmmdations are in 
place and are accepted by the ENGINEER. The Contractor 
shall give the ENGINEER and the Traffic Engineer at least 
five working days notice before removing and resetting 
designated signal and lighting standards. All shop drawings 
and other documents of record on the existing in-place 
signal and lighting standards will be made available to the 
Contractor. All work and material required for rewiring 
relocated signal and lighting st<mdards shall be included in 
this work. 

422.4.6 Remove and Reset Street Lighting Standard & 
Luminaire: The Contractor shall constmct new fmmdations 
for the Type V standards. The Contractor shall then remove 
the existing standards and luminaires and relocate standards 
and luminaires to the new foundations. 

422.4.7 Remove and Reset Signal & Mast arms: The 
Contractor shall constmct new folmdations for the existing 
Type I or II Standards. The Contractor shall then remove 
existing Type I or II standards, traffic signals, and mast 
arms and relocate the standards, traffic signals, and mast 
arms to the new fmmdations. 

422.4.8 Remove Existing Foundations: Existing 
foundations for traffic signal equipment and luminaire 
standards shall not be removed until the new foundation and 
conduit system is complete in place and are f1mctioning. 
The fmmdation to be removed shall be completely removed 
or removed to a minimum of 12 inches below grade and 
backfilled in accordance with Section 701-Trenching, 
Excavation, and Backfill or as shown on the plans or 
approved by the ENGINEER. 

422.4.9 City of Albuquerque Furnished Standards, Mast 
arms & Roadway Luminaires. When indicated on the plans 
for the material to be filmished by the City, the Contractor 
shall load, haul, and install City furnished lighting 
standards, mast arms, and roadway luminaires of the types 
and at the locations designated on the plans in compliance 
with the Standards Specifications, and as directed by the 
ENGINEER. 

422.5 MEASUREMENT AND PAYMENT 

422.5.1 Signal and lighting standards with anchor bolts 
will be measured by the unit complete in place. 

422.5.2 Removing and resetting street lighting standard 
and luminaire will be measured by the unit complete in 
place. 

422.5.3 Remove and reset signal standard <md mast arm 
will be measured by the unit complete in place. 

422.5.4 Installing City furnished standards, mast arms, 
<md roadway huninaires will be measured by unit complete 
in place. 

422.5.5 Anchor bolts will be measured by the unit 
complete in place, only when specifically designated on the 
plans and when signal and lighting standards are being 
furnished by others. 

422.5.6 The accepted qmmtities of signal and lighting 
st<mdmds will be paid for at the contract unit price per unit 
of measurement for each of the pay items listed as shown on 
the bid proposal. 
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SECTION 423 

FOUNDATIONS FOR SIGNAL AND LIGHTING INST ALLA TfONS 

423.1 GENERAL: This work shall consist of 
constmcting concrete fOlmdations for support of traffic 
signal standards, luminaire standards, control cabinets, and 
ground mounted transformers, in compliance with the 
specifications, details shown on the plans, Standard 
Drawings, and at the locations shown on the plans, or as 
established by the ENGINEER. 

423.2 REFERENCES 

423.2.1 American Association of State Highway and 
Transportation Officials (AASHTO) Standard 
Specifications, Latest Edition 

423.2.2 American Society for Testing and Materials 
(ASTM) Standard Specifications, Latest Edition 

A3 6 Structural Steel 
A307 Carbon Steel Bolts and St11ds; 60,000 psi Tensile 

423.2.3 National Electrical Code (NEC), Latest Edition 

423.2.4 This Publication, Latest Edition 

SECTION 101 PORTLAND CEMENT CONCRETE 
SECTION 102 STEEL REINFORCEMENT 
SECTION 501 EXCAVATION AND BACKFILL FOR 

STRUCTURES 
SECTION 510 CONCRETE STRUCTURES 
SECTION 701 TRENCHING, EXCAVATION, AND 

BACKFILL 
SECTION 1502 SUBMITTALS 

423.3 MATERIALS: 

423.3.1 Concrete design including cement, air 
entrainment, <md other admixtures, water and aggregate 
shall conform with the requirements of Section 101 Portland 
Cement Concrete. 

423.3.2 Concrete installation shall conform with the 
requirements of Section 510 - Concrete Stmctures. The 
design mix shall be provided to the ENGINEER for 
approval. 

423.3.3 Steel reinforcement shall conform with the 
requirements of Section 102 - Steel Reinforcement. 

423.4 CONSTRUCTION REQUIREMENTS. 

423 .4. I Concrete foundations may be cast in place or 
precast. Foundations shall be placed on firm ground. 
Forms shall be tme to line and grade, rigid, and securely 
braced. The concrete for each fOlmdation shall be placed in 
one operation. Exposed portions of cast-in-drilled-hole 
foundations shall be formed to present a neat appearance. 
The forms and grOlmd shall be thoroughly moistened before 
concrete placement. 

423.4.2 Ground rods shall be installed as shown on the 
Standard Drawings. 

423.4.3 A template shall be used to insure that conduit 
stubs and anchor bolts are held in proper position during 
concrete placement 1mtil the concrete has set. After 
placement and before setting of concrete, <mchor bolts shall 
be raised and lowered individually to eliminate air pockets 
<md distribute aggregate, <md shall be aligned properly. 

423.4.4 Exposed surfaces of concrete foundations shall 
receive a finish that is smooth, straight, and free of form 
marks. 

423.4.5 Concrete foundations shall be backfilled 
according to the requirements of Section 501 - Excavation 
and Backfill for Structures and details in the plans. Proper 
drainage shall be provided on slopes. Backfilling will be 
considered incidental to the completion of the work and no 
measurement or direct payment will be made therefore. 

423.4.6 When it is discovered during excavation for a 
concrete foundation that the location shown on the plans 
conflicts with existing underground or overhead utilities, a 
new location will be determined by the ENGINEER if 
possible. The ground surface at phms locations shall be 
restored to its original elevation. If the location cannot be 
changed, a new foundation design or utility relocation will 
be done as authorized by the ENGINEER. 

423.4.7 Foundations shall be constructed as designated 
on the Standard Drawings unless the plans show otherwise 
or the ENGINEER directs otherwise. FOlmdations located 
in sidewalks shall be level with the surface of the sidewalk 
and shall conform with the "Americans with Disabilities 
Act". Expansion material shall be placed between the 
foundation and the sidewalk. 

423.4.8 Foundations for standards with mast arms shall 
be carefully positioned so that the st<mdards may be oriented 
as shown on the plans. 
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423.4.9 Foundations shall cure for a minimum of7 days 
after concrete placement before signal and lighting 
standards are installed. 

423.5 MEASUREMENT AND PAYMENT. 

423.5.1 The accepted quantities of portland cement 
concrete and steel reinforcement for concrete foundations 
for signal standards, controller cabinets, and splice cabinets 
complete in place will be measured by the unit complete in 
place as shown on the bid proposal. 

423.5.2 Concrete foundations for luminaries (including 
portland cement concrete and reinforcing steel) will be 
measured by the unit complete in place as shown on the bid 
proposal. 

423.5.3 The accepted quantity of foundations for signal 
standards, controller cabinets, splice cabinets, and 
huninaries will be paid for at the contract tmit price per unit 
of measurement for each of the pay items listed as shown on 
the bid proposal. 
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SECTION 424 

ELECTRICAL CONDUIT 

424.1 GENERAL: This work shall consist of furnishing 
and installing electrical conduit in compliance with the 
specifications, the details shown on the phms, <md Stcmdard 
Drawings at the locations shown on the plans, or as 
established by the ENGINEER. 

424.2 REFERENCES. 

424.2.1 American Association of State Highway and 
Transportation Officials (AASHTO) Stcmdard 
Specifications, Latest Edition 

422.2.2 American National Standards Institute (ANSI) 
Standards, Latest Edition 

C80.1 Rigid Steel Conduit- Zinc Coated 

424.2.3 American Society for Testing and Materials 
(ASTM) Standard Specifications, Latest Edition 

A36 Structural Steel 
A307 Carbon Steel Bolts and Studs; 60,000 psi Tensile 
Dl248 Polyethylene Plastics Molding and Extrusion 

Materials 
D 1785 Poly Vinyl Chloride (PVC) Plastic Pipe, Schedules 

40, 80, and 120 

424.2.4 

424.2.5 

National Electrical Code (NEC), Latest Edition 

Underwriters Laboratories Standards, Latest 
Edition 

UL6 Safety Rigid Metal Conduit 
UL651 Safety Schedule 40 & 80 Rigid PVC Conduit 
UL1242 Safety Intermediate Metal Conduit 

424.2.6 This Publication, Latest Edition 

SECTION 501 EXCAVATION AND BACKFILL FOR 
STRUCTURES 

SECTION 701 TRENCHING, EXCAVATION, AND 
BACKFILL 

424.3 MATERIALS 

424.3.1 NONMETALLIC CONDUIT: Nonmetallic 
conduit shall be high-impact poly vinyl chloride (PVC) 
pipe, Schedule 40, Designation PVC 2110, conforming to 
the requirements of ASTM D 1785 or high density, Type III 
polyethylene conduit conforming to ASTM D 1248-6. 

Conduit and fittings shall comply with the requirements of 
UL standards l Publication UL 651) <md shall be stamped 
"UL approved." Nonmetallic conduit shall be used only for 
underground installations. 

424.3.2 METALLIC CONDUIT 

424.3.2.1 Metallic conduit may be either rigid steel 
conduit (GRC) or intermediate metallic conduit (IMC). 
Rigid steel (GRC) shall conform to Underwriters 
Laboratories UL-6 specification, ANSI C 80.1 and Federal 
Specification WW-C-581E. Intermediate metallic conduit 
(IMC) shall conform to Underwriters Laboratories UL 1242 
and Federal Specification WW-C-581E. Metallic conduit 
shall be hot-dipped galvanized to provide a corrosion 
resistant coating. Fittings shall be watertight and of the 
same material as the conduit. All conduit installed above 
grmmd shall be metallic. 

424.3.2.2 Approved expansion couplings shall be 
provided for all metallic conduit. Expansion couplings shall 
be as recommended by the manufacturer, designed to 
compensate for linear thermal expansion of a run of metallic 
conduit. All expansion couplings shall make a watertight 
joint. 

424.4 CONSTRUCTION REQUIREMENTS. 

424.4.1 GENERAL 

424.4.1.1 Electrical cable and wire shall be nm in 
conduit except where nm inside poles or where the plans 
show otherwise. All conduit used for undergrmmd 
installations shall be nonmetallic except where encased in 
concrete, such as bridge decks, or when called for on the 
plans. The CONTRACTOR may use conduit of a larger 
size than shown on the plans at no increase in cost provided 
the larger size is used for the entire run from outlet to outlet. 
Reducing couplings will not be permitted. 

424.4.1.2 The CONTRACTOR shall plan the trenching 
and conduit placement operation to minimize the open 
trench and exposed conduit left overnight. 

424.4.1.3 Routings of conduit nms shown on the plans 
are tentative <md may be changed by the ENGINEER to 
avoid underground obstructions. Accurate records of any 
ch<mge from conduit locations shown on the plans shall be 
kept for preparation of as-built drawings, <md the details of 
altered conduit runs shall be submitted to the ENGINEER 
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before final acceptance of the project. 

424.4.1.4 Excavation (trenching) and backfill for all 
conduit shall be in accordance with the requirements of 
Section 701. Conduit shall be laid not less than 30 inches 
below the finished surface in street and driveway areas, top 
of curb in sidewalk areas, or natmal ground line in unpaved 
areas. When approved by the ENGINEER, the conduit may 
be placed at not less than 18 inches below the surface 
elevation in unpaved median areas, open (natural ground) 
areas where little future development is expected, or where 
undergrmmd utility conflicts occur at the 30-inch depth. 

424.4.1.5 A permanently marked warning tape to 
indicate the presence of traffic signal conduit shall be placed 
approximately 12" above the conduit in the backfill. 

424.4.1.6 Conduit shall be terminated, stubbed, and 
capped when required, as shown on the plans or as directed 
by the ENGINEER. Metallic conduit ends shall be threaded 
and capped with standard conduit caps until wiring is 
started. Insulated metal ground bushings shall be provided 
for threaded ends when caps are removed, electrically 
connected per the requirements of the NEC. Nonmetallic 
conduit ends shall be capped tmtil wiring is started. 

424.4.1.7 Conduit terminating in pole, cabinet, or 
pedestal bases shall extend a minimum of 2 inches to a 
maximum of 4 inches vertically above the bases. Conduit 
entering a pull box shall terminate 1 inch to 3 inches inside 
the box wall and 2 inches to 3 inches above the top of 
gravel sump. Conduit entering through the bottom of a pull 
box shall be located near the sides and ends of the box so 
that the major portion of the box will be clear. Conduit 
shall enter from the direction of the nm at all terminal 
points. Conduit shall enter boxes freely to allow for 
expansion and contraction. All metallic conduit 
terminations shall be installed with bushings to prevent wire 
insulation damage during its installation. 

424.4.1.8 Conduit bends, except factory bends, shall 
have a radius not less than 6 times the inside diameter of the 
conduit. Where factory bends are not used, conduit shall be 
bent without crimping or flattening, using the longest radius 
practical. Metallic bends shall be used for difficult or long 
conduit nms to prevent damage to the conduit caused by 
pulling cables. 

424.4.1.9 Conduit leading to walls, lights, or to fixtmes 
below the grade of a pull box shall be sealed by a sealing 
conduit and an approved compmmd to prevent water from 
flowing into the fixture. 

424.4.1.10 Existing underground metallic conduit to be 

incorporated into a new system shall be cleaned with a 
mandrel and blown out with compressed air. Existing 
nonmetallic conduit shall be blown out with compressed air. 
If excess ammmts offoreign debris are encotmtered, conduit 
shall be flushed out with clean water and then air blovm as 
directed by the ENGINEER. 

424.4.2 NONMETALLIC CONDUIT 

424.4.2.1 GENERAL 

424.4.2.1.1 Nonmetallic conduit shall be straight cut, 
and ends shall be squared and trimmed after cutting to 
remove rough edges. Connections shall be of the solvent 
weld type except for connections to metallic conduit where 
the coupling shall be threaded on the metallic conduit side. 
Solvent weld connections shall be made according to the 
recommendations of the conduit manufacturer. 

424.4.2.1.2 A bare No. 8 A WG copper conductor shall 
be mn continuously in all nonmetallic conduit for bonding 
and grounding purposes. This bare conductor shall be 
installed in accordance with Seciton 426 - Wiring, <md be 
considered incidental to the cost of the conduit. 

424.4.2.2 BENDING: One of the following methods 
may be used to bend nonmetallic conduit: 

424.4.2.2.1 An even heat, not to exceed 300 degrees F 
is applied to a portion of the conduit wrapped in aluminum 
foil until the desired flexibility is attained. Charring of the 
conduit shall be kept to a minimum. 

424.4.2.2.2 The conduit is inserted into a 4-foot long 
water-filled steel pipe heated to the temperature required to 
render the conduit pliable after 30 seconds or longer. The 
conduit is removed from the hot water, bent as desired, and 
held in a jig for a cooling period of about 20 seconds. 

424.4.2.2.3 
bends. 

The CONTRACTOR may use factory-made 

424.4.2.2.4 Bending radii <md number of bends shall 
comply with the applicable requirements ofNEC and local 
codes. 

424.4.2.3 EXPANSION COUPLINGS: Expansion 
couplings shall be installed according to the manufacturer's 
diagrams and instmctions. 

424.4.3 METALLIC CONDUIT. 

424.4.3.1 GENERAL 
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424.4.3.1.1 Conduit ends shall be reamed to remove 
burrs and rough edges. Field cuts shall be true and square 
so that ends to be joined will butt together for the full 
circumference. Slip joints or mnning threads will not be 
permitted for coupling conduit. When a standard coupling 
cannot be used, ~m approved weatherproofed, threaded 
coupling shall be used. Non-threaded couplings shall be 
used only when approved by the ENGINEER. 

424.4.3 .1.2 Conduit threads shall be thoroughly painted 
with an approved mst-preventive paint before couplings are 
made up. Couplings shall be tightened until conduit ends 
are brought together and a good electrical connection is 
made throughout an entire conduit nm. Conduit stubs, caps, 
exposed threads, and conduit surface areas damaged during 
handling or installation shall be painted with an approved 
bituminous or other paint suitable for the purpose. 

424.4.3.2 WRAPPED GALVANIZED STEEL 
CONDUIT 

424.4.3 .2.1 Galvanized metallic conduit shall be 
wrapped for mst protection when required by the special 
provisions or the details shown on the plans. Rust 
protection shall be applied according to the following 
requirements: 

424.4.3 .2.1.1 Conduit surfaces shall be hand wire 
bmshed to remove loose mst and scale, dust, and dirt. Oil 
and grease shall be removed with a suitable solvent. The 
surfaces to be coated shall be warmed with a torch to 
remove moisture. 

424.4.3 .2.1.2 An approved primer shall be 
bmsh-applied to the conduit surface before it has cooled. 
The protective coating shall not be applied until the primed 
surface has dried to a tacky consistency. 

424.4.3 .2.1.3 
conduit. 

424.4.3.2.1.4 

Tape shall be applied spirally to the 

Galvanized metallic conduit with a PVC 
jacket coating of 0.025-inch minimum thickness may be 
furnished in lieu of wrapped galvanized steel. conduit Joints 
or couplings shall be painted with an approved bituminous 
paint and wrapped after installation with a minimum of 3 
layers of pipe insulation tape of 0.010-inch minimum 
thickness and covered with mastic compmmd. Tom, 
cracked, or scuffed mst protection shall be repaired to the 
satisfaction of the ENGINEER as specified above. Repair 
material shall be applied to extend at least 6 inches on each 
side of the damaged area. 

424.4.4 INSTALLATION UNDER EXISTING 

PAVEMENT 

424.4.4.1 Metallic conduit shall be installed under 
existing pavement by approved jacking or drilling methods. 
Nonmetallic conduit shall not be installed by jacking. 
Nonmetallic conduit may be installed by drilling if a hole 
slightly larger than the conduit is pre-drilled and the conduit 
is h<md-installed. Jacking or drilling pits shall be at least 2 
feet from the edge of any type ofpavement, measured from 
the side of the pit nearest to the pavement. Excessive use of 
water that might undermine pavement or soften subgrade 
will not be permitted. 

424.4.4.2 The ENGINEER may approve relocation of 
conduit nms or pavement cutting when there is insufficient 
room for jacking or drilling pits or when underground 
obstacles are encountered. 

424.4.5 CONDUIT FOR STRUCTURES AND 
FOUNDATIONS 

424.4.5 .1 GENERAL: An approved coupling as per this 
Section 424 shall be installed outside the concrete for future 
connections or removal on a metallic conduit nm to a 
structure or fmmdation. Non-threaded couplings will not be 
accepted. If a pull box is located within 24 inches of a 
foundation, a coupling will not be required outside the 
foundation. Metallic conduit shall be mst-protected to a 
minimum of 6 inches inside a concrete stmcture or 
foundation. Rust protection will not be required for 
nonmetallic conduit. 

424.4.5.2 BRIDGE STRUCTURES 

424.4.5.2.1 Conduit in bridge stmctures shall be 
installed as shown on the plans. Conduit to be embedded in 
concrete for abutments, piers, or bridge decks shall be 
metallic. This conduit shall be securely attached to the 
reinforcing steel by approved methods at intervals not to 
exceed 4 feet. Conduit passing through abutment concrete 
shall be wrapped with 2 layers of 10-pound asphalt felt 
building paper, securely taped or wired in place. Conduit 
leading to soffits, walls, or light fixtures below the pull box 
shall be sealed by sealing said conduit or other light fixtures 
with an approved sealing compound. Conduit nms on 
stmcture surfaces shall be secured by galvanized malleable 
iron clamps spaced no more than 5 feet apart. 

424.4.5.2.2 EXPANSION FITTINGS: Expansion 
fittings as detailed on the plans shall be installed where 
conduit crosses a stmcture joint. The tubing shall be the 
same size as the conduit. Expansion fittings shall have a 
bonding jumper of No. 6 A WG flexible wire or approved 
equal. Where the ENGINEER determines that expansion 

(REVISED Jan., 2003, UPDATE No.7) 424-3 



fittings or flexible tubing are not feasible, the conduit shall 
be installed in a watertight metal sleeve. The clearance 
between the outside of the conduit and the inside of the 
metal sleeve shall be Yz inch to I inch. 

424.4.5 .2.3 FLEXIBLE CONDUIT: Liquid-tight 
flexible conduit may be used between stmcture sections to 
accommodate for movement when called for on the plans. 
The liquid-tight flexible conduit shall be of an extmded 
polyvinyl jacket over a flexible hot-dipped galvanized core 
(Type UAG), UL listed and meeting NEC requirements. 
Liquid-tight flexible conduit may be installed within a 
concrete pour when approved by the ENGINEER. 

424.5 MEASUREMENT AND PAYMENT. 

424.5.1 Electrical conduit including expansion fittings 
and flexible conduits, will be measured by the linear foot 
complete in place. Measurement will be made parallel to 
the center line of the installed conduit. Bends and sweeps 
will be considered incidental. 

424.5.2 The accepted quantities of electrical conduit will 
be paid for at the contract unit price per unit of 
measurement for each of the pay items listed as shown on 
the bid proposal. 
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SECTION 425 

PULL BOXES, SPLICE CABINETS, AND MANHOLES 

425.1 GENERAL: This work shall consist of furnishing 
and installing pull boxes, splice cabinets and traffic signal 
manholes in compliance with the specifications, the details 
shown on the plans, and Standard Drawings at the locations 
shown on the plans, or as established by the ENGINEER. 

425.2 REFERENCES. 

425.2.1 American Association of State Highway and 
Transportation Officials (AASHTO) Standard 
Specifications, Latest Edition 

425.2.2 American Society for Testing and Materials 
(ASTM) Standard Specifications, Latest Edition 

425.2.3 National Electrical Code (NEC), Latest Edition 

425.2.4 National Electrical Manufacturers Association 
(NEMA) Standards, Latest Edition 

425.2.5 This Publication, Latest Edition 

SECTION 101 PORTLAND CEMENT CONCRETE 
SECTION 102 STEEL REINFORCEMENT 
SECTION 501 EXCAVATION AND BACKFILL FOR 

STRUCTURES 
SECTION 701 TRENCHING, EXCAVATION, AND 

BACKFILL 

425.3 MATERIALS. 

425.3.1 GENERAL 

425 .3.1.1 Electrical pull boxes shall be polymer mortar 
reinforced with heavy weave fiberglass unless otherwise 
approved or called for on the plans, and shall conform to the 
specifications and details in the plans. Electrical pull boxes 
are normally used in sidewalk, median and natural ground 
areas and shall have open bottoms installed with provisions 
for drainage. All electrical pull boxes shall be designed for 
light vehicular traffic, AASHTO H 10 loading (minimum). 

425 .3.1.2 Metal pull boxes shall be enclosed, watertight 
boxes to be installed in bridge decks and other areas only 
when specifically designated on the plans. All metal pull 
boxes shall be designed to support, in place, an AASHTO 
H 20 loading (minimum). 

425.3.2 REINFORCED POLYMER MORTAR 
ELECTRICAL PULL BOX 

425.3.2.1 Reinforced Polymer Mortar Electrical Pull 
Box. Pull box materials shall be <m aggregate consisting of 
sand and gravel bound together with a polymer and 
reinforced with a heavy-weave fiberglass. The material 
shall have a minimum strength of 11,000 psi in 
compressiOn, 1,700 psi in tension and 7,500 psi flexural 
strength. 

425.3.2.2 The minimum acceptance criteria for material 
retention of 75% of control specimen values for load and 
deflection, no more than 2% change in weight or any 
dimension, no visual cracking, crazing, checking, blistering, 
or surface pitting. Changes in color will be permitted only 
if the change does not indicate degradation of material and 
will not be detrimental to the overall appearance of the 
product. In addition to the standard tests the material must 
have been tested at - 50°F <md 14(j F and have met the 
minimum criteria stated above. 

425.3.2.3 The covers shall be made of heavy duty 
reinforced polymer mortar, unless otherwise shown on the 
plans, and shall be designed for a minimum for 15,000 
pounds over a 10" square with a minimum test load 22,568. 
Covers shall be provided with flush lifting eye(s) and two 
openings for bolting the cover down. 

425.3.3 METAL PULL BOX 

425.3.3.1 Metal pull boxes shall be of external recess 
fumged, closed bottom type designed for flush mmmting in 
concrete, conforming to the dimensions shown on the plans. 
All metal boxes shall be designed for vehicular traffic 
(AASHTO H20 loading), except installations in sidewalk 
areas where the phms specify a minimmn of AASHTO HlO 
loading. All metal boxes shall be fabricated from cast iron 
with a hot-dipped galvanized fmish. 

425 .3.3.2 Covers shall be of galvanized cross-ribbed cast 
iron or ductile iron, designed for the required loading. The 
covers shall be fastened to the boxes with stainless steel or 
brass screws, sealed with a neoprene gasket providing a 
water tight (NEMA 4) enclosure. The covers shall have a 
checkered (non-slip) surface with prybar slots. 

425.3.3.3 Conduit entrances may be made in the field by 
a hole saw or as approved by the ENGINEER. 

425.3.4 COVER INSCRIPTION: Pull box covers shall 
be inscribed or embossed "DANGER ELECTRICAL" or 
"ELECTRICAL" as detailed on the plans. In addition, a 
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bead weld or other type of permanent lettering approved by 
the ENGINEER shall follow this inscription to designate the 
specific circuit as follows: 

HV High Voltage Lighting (600 Volts or Greater) 
L Low Voltage (Lighting and Rest Area Electrical) 
TS Traffic Signal 
SL Street Lighting 

If a bead weld is used on a galvanized box the effected area 
shall be painted with a zinc-rich paint. 

425.3.5 SPLICE CABINET 

425.3.5.1 The CONTRACTOR shall fhmish splice 
cabinets meeting NEMA 4x with steel back panel, hasp and 
staple for pad locking splice bar, and Type I standard. 
Fabrication of splice cabinets shall be as shown on the 
plans. 

425.3.5.2 The splice cabinet shall be new, approximately 
20"x30"x8" weather tight fabricated from 14 gauge steel or 
0.125 inch minimum thickness aluminum. Splice cabinets 
shall be furnished with a low voltage splice bars having 50 
units to the foot, six connectors per unit with each unit 
consisting of two (2) each, three-connector non­
interconnected terminals, Bell Systems Part Number 66B33-
50 or approved equal. The splice cabinet shall be mounted 
on a Type I standard on a pedestal foundation. 

425.3.6 TRAFFIC SIGNAL MANHOLES: Traffic signal 
manhole, rings, covers, and concrete collars shall be the 
type, size, and material as shown on the Standard Drawings. 

425.4 CONSTRUCTION REQUIREMENTS. 

425.4.1 GENERAL 

425 .4.1.1 Each electrical pull box shall be installed so 
that the cover is flush with the curb or sidewalk grade and 
no part of the box or attaching screws protmdes above the 
surface. When no grade is established, covers shall be 
placed 1" higher than the surrounding ground to provide 
drainage away from the pull box. Metal pull boxes in 
bridge decks and pavement shall be installed flush with the 
pavement surface. 

425 .4.1.2 Electrical pull box extensions shall be installed 
to provide additional volume as detailed on the plans and 
according to the details thereon. 

425.4.1.3 The CONTRACTOR may install more pull 
boxes than shown on the plans to facilitate his work at his 
expense with approval from the ENGINEER. 

425.4.2 SUMPS 

425 .4.2.1 With the exception of metal pull boxes 
installed in concrete. all pull boxes and traffic signal 
manholes shall have an 18-inch deep sump below the pull 
box or manhole. When pull box extensions are used with 
pull boxes to provide extra depth, sumps shall be 30 inches 
deep. The rock fill shall be 2-inch maximum size. 
Excavation for boxes shall be of sufficient width to allow a 
minimmn 6-inch clearance on the sides of the boxes and 
extensions, with rockfill provided armmd outside walls. 

425.4.2.2 Pull boxes shall be adequately supported by 
solid building blocks evenly spaced around the base. 
Thirty-polmd felt paper shall be inserted between backfill 
and rock fill on vertical walls. Each pull box shall include 
a concrete collar. 

425.5 MEASUREMENT AND PAYMENT. 

425.5.1 Pull boxes, pull box extensions, traffic signal 
manholes, and splice cabinets will be measured by the unit 
complete in place. 

425.5.2 The accepted quantities ofpull boxes, pull box 
extensions, traffic signal manholes, and splice cabinets will 
be paid for at the contract unit price per unit of 
measurement for each of the pay items listed as shown on 
the bid proposal. 
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SECTION 426 

WIRING 

426.1 GENERAL: This work shall consist of f11mishing 
and installing wiring for traffic signal and highway lighting 
systems in compliance with the specifications, the details 
shown on the plans, and Standard Drawings at the locations 
shown on the plans, or as established by the ENGINEER. 

426.2 REFERENCES. 

426.2.1 American Society for Testing and Materials 
(ASTM) Standard Specifications, Latest Edition 

B3 Soft or Annealed Copper Wire 
B8 Concentric-Lay-Standard Copper Conditions, 

Hard, Medium-Hard, or Soft 
D2220 Poly (Vinyl Chloride) Insulation for Wire and 

Cable 

426.2.2 International Municipal Signal Association 
(IMSA) Standards, Latest Edition 

426.2.3 National Electrical Code (NEC), Latest Edition 

426.2.4 National Electrical Manufacturers Association 
(NEMA) Standards, Latest Edition 

426.2.5 Rural Electricification Administration (REA), 
Standard Specification, Latest Edition 

426.2.6 Underwriters Laboratories Standards, Latest 
Edition 

UL83 Thermoplastic-Insulated Wires 

426.3 MATERIALS. 

426.3.1 GENERAL: Wire and cable shall conform to the 
requirements of the appropriate sections ofiMSA Wire and 
Cable Specifications and the National Electrical Code and 
shall carry the UL label. The specified trade size for 
conductors is copper. Only copper conductors of the trade 
size specified shall be f11mished except as provided by the 
provisions of this Section 426. 

426.3.2 MULTI-CONDUCTOR 

426.3.2.1 Multi-conductors shall be polyethylene 
insulated, poly vinyl chloride or polyethylene jacketed, 
solid wire signal cable complying with the requirements of 
IMSA Official Wire and Cable Specification 19-1 or 20-1. 
(Special multi-conductor cable for direct burial or self-

supporting applications shall be nJmished conforming to the 
description and requirements on the plans.) 

426.3.2.2 Conductor color coding shall be in accordance 
with IMSA Official Wire and Cable Specification 19-1 or 
20-1 for lillpaired conductor cables. Conductors shall be 
No.14 AWG size copper or as called for on the plans. 
Tracer color shall be molten dyed polyethylene co-extruded 
with the base color. 

426.3.3 SINGLE CONDUCTOR 

426.3.3.1 GENERAL: Single conductors shall be 
moisture <md heat resistant thermoplastic-Insulated 
electrical cable rated at 600 volts for installation in conduit 
and pipe. 

426.3.3.2 CONDUCTORS 

426.3.3.2.1 Conductors of No. 12 AWG size or smaller 
shall be solid copper complying with the requirements of 
AS TM B 3. The wire shall be liD coated unless otherwise 
specified. Conductors ofNo. 10 AWG size or larger shall 
be stranded copper complying with the requirements of 
ASTM B 8, Class B. 

426.3.3.2.2 For conductors specified as No.3 AWG or 
smaller, only copper will be acceptable. For multiple 
lighting circuits and service feeds where No. 2 A WG size 
copper or larger conductors are specified, the 
CONTRACTOR may substitute aluminum conductors. 
Each aluminum conductor shall have an equivalent 
resistance or less than that of the copper conductor it 
replaces, and shall be a minimum of two trade sizes larger 
than the specified copper size. (No. 2 Cu = 110 AL, No. 1 
Cu = 2/0 AL, 1/0 Cu = 3/0 AL.) 

426.3.3.2.3 When the substitution of aluminum for 
copper conductors requires a larger conduit size to meet 
NBC requirements than that specified, the larger size 
conduit shall be provided at no increase in cost to the 
Owner. 

426.3.3.3 INSULATION 

426.3.3.3.1 COMPOUND: Conductors shall be 
insulated with THHN or THWN thermoplastic complying 
with the requirements of UL-83 Standard for 
Thermoplastic-Insulated Wires. 
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426.3.3.3.2 THICKNESS: Thickness of insulation shall 
conform to the requirements of ASTM D 2220 and the 
National Electric Code. 

426.3.3.3.3 TESTING: Conductor shall be factory 
tested to determine compliance to U-83 Standard for 
Thermoplastic-Insulated Wire. 

426.3.3.3.4 IDENTIFICATION: Conductors shall have 
distinctive, permanent markings on the outer surface for the 
entire length showing manufacturer, type of insulation, size 
of conductor, and voltage rating. Insulation shall be solid 
color or of basic colors with a permanent colored stripe the 
entire length of the conductor in accordance with the 
specifications or as indicated on the phms or in the special 
prov1s10ns. 

426.3.4 COMMUNICATION CABLE: Commlmication 
Cable shall be paired polyethylene insulated, polyethylene 
jacket communication cable with electrical shielding, rated 
300 volts, suitable for use in undergrmmd conduit. All 
commlmication cable shall conform to REA specification 
PE-39. The conductors shall be solid No. 19 AWG liDless 
otherwise specified on the plans. 

426.4 CONSTRUCTION REQUIREMENTS. 

426.4.1 GENERAL 

426.4.1.1 Wiring shall conform to the appropriate 
requirements of the NEC and state and local requirements. 
Wiring within cabinets, pull boxes, and pole bases shall be 
neatly arranged and laced. 

426.4.1.2 Powdered soapstone, talc, or other inert 
lubricant may be used for inserting conductors into conduit. 
Bushings shall be installed on all metallic conduit ends 
before pulling wire to prevent damage to the wire 
insulation. 

426.4.1.3 Conductor splices will be permitted only 
inside of pull boxes, cabinets, and transformer bases with 
wiring access. Connections of wiring within standards shall 
be made at the appropriate terminals. No splicing of 
suspended cable used on span wire installations will be 
permitted. 

426.4.1.4 For each conductor or cable, a minimum of 4 
feet of slack shall be left at each signal or lighting standard 
and a minimum of 2 feet of slack shall be left at each pull 
box. 

426.4.1.5 Ends of spare conductors shall be taped. 

426.4.2 IDENTIFICATION 

426.4.2.1 The phase or function of signal cable 
conductors shall be identified according to the insulation 
colors shown on the phms. Lighting circuit <md signal 
service conductors shall be identified by black insulation. 
Two ungrounded multiple lighting conductors shall have 
black or red insulation. Neutral and common wiring shall 
have white insulation. 

426.4.2.2 Identification tags shall be installed at cabinet, 
pull box, and pole locations where two or more conductors 
or cables for different functions have the same insulation 
colors. PeJm<ment tags of fiber or PVC shall be used for 
tagging wires. 

426.4.2.3 All low voltage circuits for pedestrian push 
buttons shall be separate from 115 volt function conductors 
in a separate multiconductor cable as identified at each 
splice point. 

426.4.2.4 Commlmication cables shall be used for signal 
interconnect systems. Splicing shall be at splice cabinet or 
controller cabinet terminals or as shown on the phms. No 
other splicing shall be permitted. 

426.4.3 TERMINALS: Cable wires shall be secured to 
screw-type terminals in traffic signal heads, pedestrian push 
buttons, and traffic controllers or as shown on the plans. 
Spade tongue type connectors shall be affixed to conductors 
using a tool specifically designed for connecting connectors 
to conductors. 

426.4.4 SPLICES 

426.4.4.1 Soldered connections will not be permitted for 
splicing. Splices shall be wrapped with all-weather plastic 
electrical tape. The entire splice shall be weatherproof. 
When cables are pulled into conduit, the cable ends shall be 
taped to exclude moisture. The ends shall remain taped 
until splices are made or terminal appliances attached. One 
of the following types of connector shall be used for 
splicing 600-volt-rnaxirnum connectors: 

426.4.4.1.1.1 Spring-Type Connector. The wire ends 
shall be joined with an insulated spring-type connector 
without soldering. A two-component, self-curing epoxy 
resin shall be fhmished in a double compartment plastic 
envelope. The splice insulation shall be made by 
thoroughly mixing the two components in the envelope <md, 
after cutting open one end of the envelope, inserting the 
wire connection into the epoxy resin and taping shut the 
open end of the envelope. Sufficient epoxy resin shall be 
provided to completely cover the connector and exposed 
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bare wires at the connector. 

426.4.4.1.1.2 Single-component, 3M SCOTCHGUARD 
or approved equal splice insulation may be used in lieu of 
a two-component mixture. It shall be placed in accordance 
with the manufacturer's instmctions. 

426.4.4.1.2.1 Pin and Receptacle Locking-type 
Connector. The waterproof connector shall be capable of 
being disconnected without damage. The pin shall be of 
medium-hard copper material with the portion to be 
crimped on to the conductor fully annealed. The receptacle 
shall be of copper material fully annealed. The connector 
shall be of a size to provide not less than 90 percent 
ampacity of the conductor being spliced. The connector 
shall be applied to the conductor using a tool recommended 
by the connector manufacturer. Soldering will not be 
permitted. The pin and receptacle shall each have centrally 
located, recessed locking areas which shall match 
complementary areas of the housings. 

426.4.4.1.2.2 The receptacle shall establish contact 
pressure with the pin through use of a copper beryllium 
sleeve spring. The receptacle and pin shall lock together so 
that the connection will be maintained when a 20-pound 
tension pull is applied to the attached conductors. 

426.4.4.1.2.3 Separate housings shall be provided for 
the pin and receptacle. The housing shall be made of water­
resisting synthetic mbber suitable for direct burial in the 
grmmd or installation where subject to direct stmlight. Each 
housing shall have an interior arrangement complementary 
to and suitable to receive and securely retain the applicable 
pin or receptacle. A water seal section shall be provided 
between the housings at the point of disconnection. A small 
slot or vent shall be provided along each housing to permit 
air exclusion. Silicon-type insulating compound sufficient 
to fill all voids in the assembly shall be placed in the 
housings before installation of the pin and receptacle. 

426.4.5 FUSED SPLICE CONNECTOR 

426.4.5 .1 A fused disconnect splice connector shall be 
installed at each ungrounded conductor in Type V luminaire 
standard bases between the line and load sides on multiple 
lighting circuits. A similar unfused disconnect connector 
shall be installed between the load and line sides on the 
neutral when a neutral is used. Connectors shall be readily 
accessible from the standard base handhole. Required f11sed 
splice connectors shall be considered part of the wiring 
installation and no separate payment will be made therefor. 

426.4.5 .2 The splice connector shall enclose the fhse 
completely and shall be waterproof. The connector shall 

separate with the fuse held in the load side when the pole is 
dislodged. A receptacle-type design shall be used for the 
line side housing to maintain insulation between the line 
side electrode and surrounding ground planes. Fused splice 
connectors may be single or dual housings. 

426.4.5 .3 Splice connector terminals shall be rigidly 
crimped on to line and load connectors, using a tool 
recommended by the connector manufacturer. Terminals 
shall be insulated and made waterproof in accordance with 
the connector manufacturers recommendations. 

426.4.5 .4 Fuses shall be standard midget fem1le type. 
Fusing for 400-watt lamps shall be 3- ampere for 480-volt 
and 240-volt circuits and 6-ampere for 120-volt circuits. 
Fusing for 1000-watt lamps shall be 6-ampere for 480-volt 
<md 240-volt circuits and 1 0-ampere for 120-volt circuits. 

426.4.6 BONDING AND GROUNDING 

426.4.6.1 Metallic cable sheaths, metal conduit service 
equipment, and metal poles and pedestals shall be made 
mechanically and electrically secure to form a continuous 
system and shall be effectively grounded. Bonding and 
grounding jumpers shall be copper wire or copper strip of 
at least the same cross sectional area as No. 8 A WG. 
Standards and pedestals shall be bonded by a bonding strip 
attached to the lower portion of the shaft or base. 

426.4.6.2 For nonmetallic conduit systems, a bare 
copperwireofNo. 8 AWG size or larger shall be nm in and 
through all conduit nms, through all pull boxes, and to all 
poles. These wires shall be spliced at termination points 
and shall tie into neutral bars at service facilities or control 
cabinets to become true and f1mctioning common bonds. 1n 
addition a ground rod may be installed at each pole or 
standard on a multiple lighting circuit when called for on 
the plans. Required ground rods shall be considered part of 
the wiring installation and no separate payment will be 
made therefor. 

426.4.6.3 A ground rod (electrode) shall be installed at 
each multiple service point, each traffic signal standard, 
each cabinet foundation, and each luminaire foundation. 
Ground rods shall be hard drawn, high-conductivity 
electrolytic copper fluted rods or bare, round, hard-drawn 
copper covered steel rods. Ground rods shall be 3/4 inch 
nominal diameter 10 feet in length, installed as shown on 
details in the plans. Service equipment shall be bonded to 
the ground rod by a No. 6 A WG size copper wire enclosed 
in a ':2-inch diameter rigid conduit. The portions of grmmd 
rods to be encased in concrete shall be wrapped with 3 
layers of pipe insulation tape (0.01 inch min. thickness) or 
placed through one-inch diameter PVC conduit. 
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426.4.6.4 Metallic conduit in nonmetallic pull boxes 
shall be bonded by insulated grounding bushings and 
bondingjmnpers. Metallic conduit in metal pull boxes shall 
be bonded by locknuts. (One locknut shall be used inside 
and one locknut shall be used outside of each box when the 
box is not threaded.) 

426.5 MEASUREMENT AND PAYMENT. 

426.5.1 Wiring and cable will be measured by the linear 
foot complete in place. 

426.4.2 The accepted quantities of wiring and cable will 
be paid for at the contract tmit price per unit of 
measurement for each of the pay items listed as shown in 
the bid proposal. 
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SECTION 427 

SIGNAL ASSEMBLIES 

427.1 GENERAL: This work shall consist offumishing 
and installing traffic and pedestrian signal assemblies on 
signal poles and attaching back plates <md directional 
louvers to traffic signals in compli<mce with the 
specifications, details shown on the plans, and Standard 
Drawings at the locations shown on the plans, or as 
established by the ENGINEER. 

427.2 REFERENCES. 

427.2.1 American National Standards Institute (ANSI) 
Standards, Latest Edition 

427.2.2 American Society for Testing and Materials 
(ASTM) Standard Specifications, Latest Edition 

B209 

427.2.3 

Aluminum and Aluminum-Alloy Sheet & 
Plate 

Institute of Transportation Engineers (ITE) 
Publications, Latest Edition 

Adjustable Face Vehicular Traffic Control Signal 
Heads 

427.2.4 Manual on Uniform Traffic Control Devices 
(MUTCD), Latest Edition 

427.2.5 National Electrical Code (NEC), Latest Edition 

427.2.6 National Electrical Manufacturers Association 
(NEMA) Standards, Latest Edition 

427.2.7 This Publication, Latest Edition 

427.3 MATERIALS. 

427.3.1 TRAFFIC SIGNAL ASSEMBLY 

427.3.1.1 GENERAL 

427.3.1.1.1 The number of signal faces (sections) in 
each traffic signal assembly will be shown on the plans. 
Signal faces shall be standard 12-inch lens size. 

427.3.1.1.2 Signal assemblies shall meet the 
requirements of the latest edition of ITE Publication 
"Adjustable Face Vehicular Traffic Control Signal Heads," 
in addition to the requirements contained herein. 

427.3.1.1.3 Signal assemblies shall be the adjustable, 
colored flat black, vertical or horizontal type with the 
munber, color and type of lights (faces) shown on the plans 
<md shall be adjustable through 360 degrees about the axis. 
Signal assemblies shall be mounted at the location and in 
the manner shown on the plcms. 

427.3.1.1.4 Signal assemblies shall be fabricated from 
polycarbonate resin material. The housing and door shall be 
fabricated from the same material. Polycarbonate resin 
material shall be flame resistant, ultra-violet stabilized, <md 
shall withstand minimum of 70 foot-pounds of impact 
without fracture or permanent deformation. 

427.3.1.1.5 All signal assemblies shall be designed so 
that back plates may be mounted. 

427.3.1.2 OPTICAL UNITS 

427.3.1.2.1 An optical unit shall consist of a lens, a 
reflector, and a lamp holder with lamp. The optical lmits 
shall conform to ITE Standards and ANSI Standards. 

427.3.1.2.2 Lenses shall be of the color shown on the 
plans, circular, with a visible diameter of 12 inches. The 
design shall produce outward and downward light 
distribution, with a minimum of light distributed above the 
horizontal. Lenses shall be tme color, and constmcted of 
polycarbonate resin material, free from imperfections, and 
ofhigh illumination transmission. The lens shall be capable 
of withstanding the heat associated with continuous 
illumination of 150 watt traffic signal lamp. 

427.3.1.2.3 A reflector shall be one-piece alzak 
aluminum. An opening shall be provided in the back of 
each reflector for the lmnp holder. This opening shall be 
designed so that there will be no dark spots cast on the lens. 

427.3.1.2.4 Renectors, lenses, and hoods shall be 
designed to reduce sun phantom to a minimum. 

427.3.1.2.5 Lamp holders shall have a heat-resistant 
molded phenolic housing and be designed to accommodate 
a 150-watt standard A-21 traffic signal lamp. The holder 
shall be capable of positioning the hunp at the exact focal 
point of the reflector. The lamp holder shall provide proper 
lamp filament orientation without affecting lamp focus. 

427.3.1.3 HOUSING 
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427.3.1.3.1 A signal housing shall consist of an 
assembly of separate sections without tie rods, substantially 
secured together in a watertight manner to fmm the number 
of units required and provide an acceptable appear<mce. 
Each section shall house an individual optical unit. 

427.3.1.3.2 The housing of each section shall be a 
one-piece, polycarbonate resin material with sides, top, and 
bottom integrally molded. Polycarbonate housing shall be 
a minimum of 0.090 inch thick and ribbed to produce the 
strongest possible assembly consistent with light weight, 
and must pass ITE wind load testing. 

427.3.1.3.3 Each section shall include a one-piece 
hinged door, with mounting for the lens, and other parts of 
the optical system, watertight gaskets, and a simple 
non-corrosive door locking device. The optical system shall 
be mmmted so that the various parts may be readily 
accessible or removable. Sections shall be interchangeable 
and constmcted so that they can be removed or added. A 
round opening shall be provided in the top and bottom of 
each head to receive a 1 V>-inch supporting pipe frame. 

427.3.1.3.4 Each door shall be hinged <rnd held securely 
to the body of the housing by two stainless steel hinge pins, 
eye bolt, washer and wing nut. Exposed screws and 
fasteners shall be non-corrosive. Interior screws and 
fasteners shall be fabricated from corrosion-resistant 
nonferrous materials. 

427.3.1.3.5 A locking boss with 72 teeth shall be 
integrally cast or molded into the signal housing at both 
openings. The angle of the teeth shall be 90 degrees, and 
the depth of the teeth shall be 3/64 inch. The locking boss, 
when used with other locking fittings of the same mesh or 
with or without use of an adaptor, shall provide positive 
positioning of the entire signal head to eliminate rotation or 
misalignment. 

427.3.1.3.6 The reflector and lamp holder shall be held 
in place by an aluminum reflector ring, pivoting so that it is 
independent of the door. The unit shall be designed so that 
the lamp may be replaced without the use of tools. 

427.3.1.3.7 Weather-resistant neoprene gasketing shall 
be provided so that the inside of the lens and reflector are 
sealed from dust and moisture. 

427.3.1.3.8 A terminal block shall be mounted in the 
back of the middle section of the signal assembly. The 
terminal block for all signal assemblies shall be a 4-position, 
8-terminal, barrier-type strip at a minimum. The signal 
section leads shall be attached to the left of each terminal 
block. The opposite terminals shall be for the field wires. 

427.3.1.3.9 Wiring from each lamp holder shall be 
provided by two-coded leads with NEMA quick disconnect 
tabs. A white wire shall be connected to the shell of the 
lamp holder. A black or colored wire shall be connected to 
the bottom or end terminal of the hunp holder. For 
identification, color coded leads shall be colored the ap­
propriate red, yellow, or green, (yellow or green tracer for 
arrow indications), or, ifblack wires are used, the terminals 
to which the leads are attached shall be permanently marked 
as to the indication. Leads shall be No. 18 A WG size, Type 
TFF. 

427.3.1.4 VISORS: A 12-inch nominal long ttmnel 
visor shall be provided for each signal section. Visors shall 
be fabricated from polycarbonate resin material. Ttmnel 
visors shall encircle the lens for 300 degrees with a four ( 4) 
inch open slot on the bottom. The visor shall have four ( 4) 
twist-on attaching ears for installation to the signal door by 
four ( 4) non-corrosive screws. The vertical outer face of the 
door shall have four threaded holes equally spaced about the 
circumference of the lens opening and 45 degrees from the 
horizontal or vertical axises so as to permit a vertical or 
horizontal installation of the signal assembly. 

427.3.1.5 FRAMEWORK OR MOUNTING 
BRACKETS 

427.3.1.5.1 Mounting brackets shall consist of 
assemblies of 1 YI-inch nominal size standard steel pipe and 
malleable iron, ductile iron, or brass pipe fittings. Securely 
assembled members shall provide phunb or level support. 

427.3.1.5.2 Conductors shall be concealed within 
framework, poles, and signal assemblies. Conductors 
entering assemblies from poles shall be supported and 
protected by cable guides. Threads shall be coated with 
grease during field assembly. 

427.3.1.6 FINISH: The finish color for all signal 
assembly components shall be flat black. The flat black 
color shall be completely impregnated in the resin material, 
and scratches shall not expose uncolored material. 

427.3.2 OPTICALLY PROGRAMED SIGNAL 
ASSEMBLY 

427.3.2.1 Optically programmed traffic signal 
assemblies will be used instead of standard traffic signal 
assemblies at locations shown on the plans where it is 
necessary to limit the visibility zone of the indication. 
Optically programmed assemblies shall have the same 
general appeanmce and shall be mounted in the same 
manner as the standard assemblies shown on the plans and 
specified in this Section 427 except that lens faces shall 
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appear square when not illuminated. The object lens shall 
provide a round signal indication when illuminated. 
Sufficient optical masking tape shall be supplied with each 
assembly to allow proper aiming of each section. Aiming 
of signal sections shall be done lmder the Traffic Engineer's 
supervision. 

427.3.2.2 Optically programmed signal assemblies shall 
conform to the requirements for traffic signal assemblies, 
except as follows: 

427 .3.2.2.1 Optically programmed assemblies shall 
permit the visibility zone of the indication to be determined 
optically and shall require no hoods or louvers. The 
projected signal may be visible or selectively veiled 
anywhere within 15 degrees of the optical axis. No 
indication shall result from external illumination nor shall 
one indication illuminate a second indication. 

427.3.2.2.2 The components of the optical system shall 
consist of a lamp, a circulet reflector, <m optical 
limiter-diffuser, and an objective lens. The lamp shall be 
mated to the diffusing element by a circulet reflector with a 
specular inner surface. The optical limiter-diffuser shall be 
composed of heat resistant glass. The limiter-diffllser shall 
provide an imaging surface, at focus on the optical axis for 
objects 900 feet to 1200 feet distance, and shall permit an 
effective veiling system to be variously applied as 
determined by the desired visibility zone. The limiter-diff­
user shall have a positive means of indexing. 

427.3.2.2.3 The objective lens shall be a high resolution 
planar incremental lens hermetically sealed with a flat 
laminate of weather resistant acrylic. 

427.3.2.2.4 Visors shall be 9\lz inch-long cutaway type, 
finished in flat black. 

427.3.2.2.5 The lens shall be symmetrical in outline and 
shall be capable of being rotated to any 0-degree orientation 
about the optical axis. 

427.3.2.2.6 Exteriors of the signal case, lamp housing, 
and mounting flanges shall be finished in accord<mce to this 
Section 427. 

427.3.2.2.7 Lamp fixtures shall consist of a separately 
accessible housing and integral lamp support, a ceramic 
socket, and self-aligning, quick-release lamp retainer. The 
electrical connection between case and lamp holder shall be 
an interlock assembly which disconnects the lamp holder 
when open. Coded No. 16 A WG size lead wires of a length 
sufficient to permit solderless connection to line wires 
external to the signal shall be used. 

427.3.2.2.8 The assembly shall mmmt to standard 1 Yz­
inch fittings as a signal section or a multiple section face or 
in combination with other signals. A rigid connection shall 
be provided that will permit the signal section to tilt from at 
least 9 degrees above to 9 degrees below the horizontal 
while maintaining a common vertical line through couplers 
and conduit. The assembly shall be mountable with 
ordinary tools <md shall be serviceable without tools. 

427.3.3 PEDESTRIAN SIGNAL 

427.3.3.1 GENERAL: Pedestrian signals shall be 
one-way signals in weatherproof vandal resistant and 
dust-tight housing, designed to display the alternating 
symbol messages "HAND" in Portland Orange or 
"WALKING PERSON" in Lunar White. The assemblies 
shall be neon. 

427.3.3.2 PEDESTRIAN SIGNAL- NEON 

427.3.3.2.1 GENERAL 

427.3.3.2.1.1 The signal shall be a one section signal 
assembly with symbols "HAND" and "WALKING 
PERSON," capable of displaying the alternate messages and 
conforming to the details in the plans and to the MUTCD. 

427.3.3.2.1.2 The signal shall be internally illuminated. 
The message shall be formed by painting (blankout) the 
message plate except for the area occupied by the 11-inch 
high and 6-inch minimum wide symbols. 

427.3.3.2.1.3 The messages shall bhmk out when not 
energized. 

427.3.3.2.2 HOUSING 

427.3.3.2.2.1 The housing shall be a one-piece 
corrosion- resistant aluminum alloy casting with integrally 
cast top, bottom, sides, and back. An opening shall be 
provided in the top and bottom of the housing to 
accommodate standard I Yz-inch pipe brackets. A shurlock 
boss shall be integrally cast into the housing at the bottom 
opening. Four integrally cast hinge lug pairs. top 'md 
bottom, shall be provided for the door mounting. 

427.3.3.2.2.2 The housing door shall be a one-piece 
corrosion-resistant aluminum alloy casting with integrally 
cast hinges. The door shall be attached to the housing by 
stainless steel spring pins. The door shall pivot or swing 
downward when opened. A gasket shall be provided 
between the door and the housing. Latching shall be by two 
noncorrosive hinged bolts with captive wing nuts and 
washers. 
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427.3.3 .2.2.3 The complete housing (assembly) shall be 
I 8 to 19 inches wide, 18 to 19 inches high ~md 9 to 10 
inches deep with the visor. 

427.3.3.2.3 MESSAGE MODULE 

427.3.3.2.3. I A message module shall consist of neon 
tubes, a molded, white, acrylonitrile butadine styrene or 
polycarbonate plastic tubing housing, and a screened 
message lens. The message lens shall be an integral 
assembly with the t11bing housing, fitted with a neoprene 
gasket around its perimeter. 

427.3.3.2.3.2 Two compartments shall be formed in the 
front of the module, enclosing and protecting the two neon 
tube light sources. The material may be white or the inside 
of the tubing compartments shall be painted with white 
acrylic paint to provide a protective background. 

427.3.3.2.3.3 The tubing for the "HAND" symbol shall 
be a minimum of 10 mm diameter and shall be coated on 
the inside with fluorescent material producing the desired 
Portland Orange output. Tubing for the "WALKING 
PERSON" symbol shall be a minimum of 9 mm <md coated 
on the inside for the desired Lunar White output. 

427.3.3.2.3.4 The11Ibinghousingshallhold neon tubing 
in a positive location relative to the message plate so that a 
clearly readable message is provided. The tubing housing 
shall require no tools for removal or replacement. 

427.3.3.2.3.5 Thet11binghousing shall be provided with 
electrical contracts which will plug directly into recessed 
contacts or connect to flexible high tension leads by snap-on 
connectors. To reduce corona effects, flexible leads shall be 
of the minimmn length necessary to allow the door to swing 
open. 

427.3.3.2.4 MESSAGE LENS 

427.3.3.2.4.1 The message lens shall be one of the 
following: 

427.3.3.2.4.1.1 Ultraviolet stabilized polycarbonate 
plastic with external prismatic pattern, 1/8-inch minimmn 
thickness. 

427.3.3 .2.4.1.2 Ultraviolet stabilized acrylic plastic 
with prismatic pattern, 3/16-inch minimum thickness. 

427.3.3.2.4.2 For both types, the first coating of 
blankout paint shall be black and the second coating shall be 
white to reflect internal light. 

427.3.3.2.5 TRANSFORMERS 

427.3.3 .2.5. I Solid state circuitry shall be assembled on 
one or two printed circuit boards, energizing two high 
voltage flyback tnmsformers for the respective neon t11bes. 
The transformers and circuitry shall be in an enclosure 
behind the tube compartments providing protection from 
water penetration <md physical damage. 

427.3.3.2.5.2 The "H<md" and "Walking Person" 
circuits shall require approximately 30 watts with a voltage 
nmge of 105 to 130 V.A.C. Each circuit shall be internally 
fused. Quick disconnect lugs shall be provided inside the 
housing for easy removal. A three-terminal pair 
(6-position) screw type terminal block shall be provided for 
termination of field wires. 

427.3.3.2.6 SCREENS 

427.3.3.2.6.1 One of the following types of screens 
(visor) shall be provided for each signal: 

427.3.3 .2.6.1.1.1 Z crate type screen shall consist of a 
minimmn of20 straight horizontal louvers <md 21 horizontal 
louvers formed in a zig zag pattern. Every other formed 
louver shall be reversed so as to form cells I inch square, 
rotated 45 degrees from the horizontal (diamond shaped 
cells). Each diamond shall then be bisected by insertion of 
a straight louver interspersed between each pair of formed 
zig zag louvers. Where each apex of each formed louver 
contacts a straight louver, the entire length of the joint shall 
be chemically welded. 

427.3.3 .2.6.1.1.2 The material shall be nominally 0.030 
inch thick, black polycarbonate plastic with a flat finish on 
both sides. The screen shall be enclosed in a 0.040 inch 
minimum thickness almninum or polycarbonate plastic 
frame. The fl-ame shall be I Y2 inches deep <md contain 
mounting holes for insertion in the door frame. 

427.3.3.2.6.1.2.1 Eggcrate type screen, 1 Y2 inch deep, 
of 0.020 inch minimum thickness aluminum of 3003 H14 
alloy conforming to the requirements of ASTM B 209 or 
polycarbonate of 0.036-inch nominal thickness. The 
assembly shall be mounted on an aluminum alloy or 
polycarbonate frame of0.040-inch minimmn thickness. 

427.3.3 .2.6.1.2.2 The spacing between horizontal 
members shall be Y2 inch (beginning near the top of the 
symbol) and supported by a minimum of 15 vertical 
members. 

427.3.3.2.7 FIN1SH: The inside and outside surfaces of 
the housing, doors, and visor screens shall be finished in a 
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factory applied, environmentally safe, electrostatically 
applied, ultra violet resist<mt powder coating of the color 
flat black, which will then be oven-cured. Pretreatment of 
all exposed metal parts excluding stainless steel attachment 
hardware shall utilize current industry st<mdards of multi­
stage pretreatment. 

427.3.3.2.8 All exposed screws and fasteners shall be of 
ANSI Type 304 stainless steel. Interior screws shall be 
made of noncorrosive materials or be cadmium plated. 

427.3.4 BACKPLATES: Backplates shall be provided 
for signal faces with vehicular signal indications when 
shown on the plans. Backplates shall be one (1) piece 
polycarbonate and shall be of a size to provide a 5-inch 
border armmd the perimeter of the signal. Backplates shall 
be finished in accordance with the requirements of this 
Section 427. 

427.3.5 DIRECTIONAL LOUVERS: Directional 
louvers shall be installed in signal visors at locations shown 
on the plans. Louvers shall be sheet aluminum and shall be 
made to fit snugly in the signal visors. Louvers shall be 11 
3/8 inches in diameter and 8Yz inches long and shall have a 
degree of cutoff from either side of the center axis of the 
light beam of 10Yz degrees. Louvers shall be fmished in 
accordance with the requirements of this Section 427. 

427.3.6 TRAFFIC SIGNAL LAMPS 

427.3.6.1 All incandescent lamps for signal assemblies 
shall be clear, ANSI designation A21, horizontal with 
medium base, 8000-hour rated life traffic signal lamps. All 
12-inch signal assemblies shall be furnished 150-watt, 1770 
average minimum initial lumens lamps. 

427.3.6.2 Each lamp socket and lamp furnished shall be 
designed to position the lamp fihunent accmately within the 
reflector. (Light center length: 150-watt--3 inches.) 

427.4 CONSTRUCTION METHODS. 

427.4.1 Vehicular signal assembly faces shall be covered 
after installation until the controller and intersection signals 
are placed into operation. The covering shall be such so as 
not to permit any misunderstanding by the general public 
that the signal may be in operation. 

427.4.2 Signal faces shall be plumb and adjusted to 
proper direction. Faces and frameworks shall be plumb and 
level, symmetrically arranged, and secure after alignment. 
Mmmting shall conform to details in the plans. 

427.4.3 Overhead mast arm mounted traffic signal 

assemblies will normally be mounted horizontally. When 
the plans call for <m overhead signal assembly to be 
mounted vertically to a mast arm or span wire, the mmmting 
bracket shall be as detailed in the plans. 

427.4.4 Backplates and directional louvers shall be 
installed on signal assemblies according to the 
recommendation of the manufacturer. 

427.5 MEASUREMENT AND PAYMENT. 

427.5.1 Traffic signal assemblies, optically programmed 
traffic signal assemblies, back plates, and directional louvers 
will be measmed by the unit complete in place. 

427.5.2 The accepted quantities of traffic signal 
assemblies, optically prognunmed traffic signal assemblies, 
backplates, and directional louvers will be paid for at the 
contract tmit price per unit of measurement for each of the 
pay items listed as shown on the bid proposal. 
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SECTION 428 

VEHICLE, PEDESTRIAN, AND EMERGENCY VEHICLE DETECTORS 

428.1 GENERAL: This work shall consist of furnishing 
<md installing vehicle detectors in roadways, pedestri<m 
push buttons on signal standards, <md emergency vehicle 
optical detectors (EVOD) systems at signalized intersections 
in compliance with the specifications, details shown on the 
plans, and Standard Drawings, at the locations shown on the 
plans, or as established by the ENGINEER. 

428.2 REFERENCES. 

428.2.1 

D49 
D113 
D150 
D412 
D903 
Dll90 
D2240 

428.2.2 

American Society for Testing <md Materials 
(ASTM) Standard Specifications, Latest Edition 

Chemical Analysis of Red Lead 
Ductility of Bituminous Materials 
AC Loss Characteristics 
Rubber Properties in Tension 
Peal or Striping Strength of Adhesive Bonds 
Concrete Joint Sealer-Hot Poured Elastic Type 
Rubber Property-Durometer Hardness 

International Municipal Signal Association 
(IMSA) Standards, Latest Edition 

Official Wire and Cable Specifications 

428.2.3 Manual On Uniform Traffic Control Devices 
(MUTCD), Latest Edition 

428.2.4 National Electrical Code (NEC) 

428.2.5 National Electrical Manufacturers Association 
(NEMA) Standards, Latest Edition 

428.3 MATERIALS. 

428.3.1 LOOP VEHICLE DETECTOR MODULE 

428.3.1.1 GENERAL. 

428.3.1.1.1 A loop vehicle detector module shall be a 
self contained, electronic sensing device which registers the 
presence of a vehicle by recognizing inductance change in 
a loop of wire embedded in a roadway. The detector 
module shall be rack mounted in a traffic signal controller 
cabinet, connected to the cabinet wiring through 44 terminal 
cinch jones connector (50-44-30m) and wire hmnesses. All 
detector modules shall be the two channel type with 
independent channel controls. When called for on the 
plans, each chmmel shall include a delay/extension time 

function. 

428.3.1.1.2 All loop vehicle detector modules shall in 
combination with this specification conform to NEMA 
Standards Publication TS-1-1989 or latest edition for Traffic 
Control Systems. 

428.3.1.2 DESIGN 

428.3.1.2.1 All loop detector modules shall utilize 
digital design throughout (for threshold, time and cycle 
calculations). Period measurement, the time elapsed per 
cycle, or frequency measurement, the cycles counted in a set 
time interval, may be used as a means to determine a change 
in inductance. 

428.3.1.2.2 The two chmmel constmction shall insure 
isolation of the channels, to allow elimination of "cross talk" 
between adjacent loops by frequency selection. Period 
measurement detectors shall use alternate sc<mning to 
accomplish this isolation. Isolation may also be 
accomplished by sequential excitation and measurement. 

428.3.1.2.3 The detector module shall include a fail safe 
to call feature on each channel to provide a detect output in 
the event of open circuit loops. 

428.3.1.2.4 The minimum composite loop inductive 
operating range shall be 50-1000 micro-henries and shall 
allow up to 1000 feet of loop lead-in. 

428.3.1.2.5 Detector modules may be self-tuning with 
automatic tracking or require initial tuning with a minimum 
automatic drift compensation range of +5 percent after 
initial adjustment 

428.3.1.2.6 Detectormoduleoutvuts should be optically 
coupled. The outvut shall be fail safe (closed) in the event 
of power loss. 

428.3.1.3 OPERATION 

428.3.1.3.1 Operational selections or adjustments shall 
be made by digital or thmnb wheel switches on the front 
panel. A minimum selection of three frequency ranges <md 
three sensitivity (change in inductance) nmges shall be 
provided along with a presence or pulse output mode and a 
reset selector. Controls shall be sep<mlte <md repeated for 
each ch<mnel. 
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428.3.1.3.2 An output indication (LED) shall be 
provided for each channel and located on the front panel. 

428.3.1.4 DELAY I EXTEND OPERATION 

428.3.1.4.1 When specified on the plans, each ch<mnel 
shall include a digital timer to permit delaying or extending 
detection outputs. 

428.3.1.4.2 Loop vehicle detectors shall include 
switches to select delay, extend/delay time, extension or 
timer off operation. Minimum range and steps shall be 0-30 
seconds in 1-second increments for delay time <md 0-7.5 
seconds in 0.5-second increments for extend time. 

428.3 .1.4.3 Output indicators shall display difference in 
normal detection and delay/extend interval by flashing 
during this period or by two indicators per ch<mnel, 
separating "Call" <md "detect." 

428.3 .1.4.4 An external input for each ch<mnel shall be 
provided for the state of the green indication of the 
associated phase. When this "green" input is tme, it shall 
disable delay timing, and when false, extension timing shall 
be disabled. (When detector logic inhibits times only on 
application of external signal (115 V AC), connect external 
input to same phase red when plans call for extend 
operation.) 

428.3.1.5 TWO CHANNEL DETECTOR: On a two (2) 
channel detector, both channels shall have active power 
inputs so as to permit either channel to be operated 
independently without the remaining channel connected. 
All connector terminal assignments shall comply with 
NEMA Standards Part 15. 

428.3.1.6 LIGHTNING AND TRANSIENT 
PROTECTION: All detectors shall meet the NEMA 
requirements for transient testing. This shall be ac­
complished through the use ofMOV(s) for protection from 
voltage induced in loop lead, installed in cabinet at loop 
field terminals; flash over protection from internal circuit to 
gr01md. 

428.3.1.7 TESTING 

428.3.1.7.1 The CONTRACTOR shall have the loop 
vehicle detectors transported to the Traffic Engineering 
Operations Division at Pino Yard in Albuquerque, New 
Mexico for testing prior to the ENGINEER's acceptance of 
compliance with these specifications. Said testing will be 
effected concurrently with the controller testing tmder 
Section 429 -Traffic Actuated Controllers. 

428.3.1.7.2 The loop vehicle detectors will be inspected 
and tested as follows: 

428.3.1. 7.2.1 Visual inspection for compliance with the 
specifications <md requirements on the plans. 

428.3.1.7.2.2 
standards. 

s,unple testing for compli<mce to NEMA 

428.3.1. 7.2.3 Testing at Traffic Engineering Operations 
Division and at the completed loop detector installations in 
accordance to the following. A small vehicle will be 
simulated by two empty standard steel five-gallon pails 
each, approximately 12 inches diameter by 19 inches deep 
and weighing 3.5 pounds held 12 inches over the pavement 
(SVS--small vehicle simulation). 

428.3.1.7.2.3.1 SENSITIVITY TEST: Using four 6-foot 
by 6-foot. 3-turn loops in series, 100 feet of lead-in cable, 
hold one pail over center of a loop, then two pails. The 
detector shall detect at a maximum height of 12 inches and 
30 inches, respectively, over the pavement. Repeat using 
500 feet of lead-in cable. Using 6- foot by 30-foot, 2-turn 
(2-4-2) quadmple loop with 100 feet oflead-in cable, carry 
two pails (SVS) transversely across loop. The detector shall 
detect and hold the entire distance across the loop at a 
maximum height of 12 inches. Repeat with 500 feet of 
lead-in cable. (Actual installation sensitivity tests may be 
made with the lead-in cable required on the plans, up to 
1000 feet <md total loop areas not exceeding the special test 
loops.) 

428.3.1.7.2.3.2 HOLD TIME TEST: Under the 
sensitivity test procedure, an SVS held over the center of 
each type loop shall provide a continuous detection output 
for at least 3 Y, minutes. 

428.3.1.7.2.3.3 LONG DETECTION AND RECOVERY 
TEST 

428.3.1.7.2.3.3.1 Using a single 6 foot by 6 foot loop or 
a 6 foot by 30 foot quadmple loop, with sensitivity set for 
a small vehicle park automobile over loop. The detector 
shall be capable of holding call for 10 minutes. 

428.3.1.7.2.3.3.2 After the automobile is tuned out, 
remove the automobile and immediately repeat hold time 
test. The detection shall be dropped and then immediately 
picked up <md held by an SVS. 

428.3.1.7.2.3.4 ADJACENT LANE REDUCTION TEST: 
Using the lowest sensitivity setting that produces detection 
under the sensitivity test, park <m automobile 3 feet from 
nearest edge ofloop(s) and repeat sensitivity test. 
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428.3.1.7.2.3.5 PULSE MODE REPHASE TEST: Using 
the detector in pulse mode, park <m automobile transversely 
across the loop(s). Two seconds after the automobile is 
parked the remainder of the loop shall detect an SVS 
(generate additional output pulse). Remove the automobile 
<md verify that within one second an SVS is detected. 

428.3.1.7.2.3 .6 Loop detectors shall perform satisfactorily 
for the 30-day test period in accordance with the require­
ments on the plans. 

428.3.2 LOOP DETECTOR WIRE (Field) 

428.3.2.1 LOOP DETECTOR WIRE: Loop detector 
wire shall be used for installation in pavement saw cuts. All 
loop detector wire shall be No. 14 AWG stranded copper 
wire cross-linked polyethylene (XHHW) insulation 
conforming to requirements of IMSA Official Wire and 
Cable Specification 51-3. 

428.3.2.2 DUCTED LOOP DETECTOR WIRE: Ducted 
loop detector wire shall be used for installation in pavement 
saw cuts or by directly overlaying with paving material. 
Ducted loop detector wire shall be loop detector wire 
loosely encased in a polyvinyl chloride or a polyethylene, 
0.250 inch O.D. tube. All ducted loop detector wire shall 
conform to the requirements of IMSA Official Wire and 
Cable Specification 51-5, except the interior No. 14 A WG 
stranded conductor may either be insulated with polyvinyl 
chloride with a nylon jacket (THHN) or polyethylene 
(XHHW). 

428.3.3 LOOP LEAD-IN CABLE: Loop lead-in cable 
shall be used to connect the loop (installed in the pavement) 
to the loop detector tmit (installed in controller cabinet). 
Loop lead-in cable shall be No. 16 A WG copper, 
polyethylene insulated twisted pairs, shielded and enclosed 
with a polyethylene jacket. All loop lead-in cable shall 
conform to IMSA Official Wire <md Cable Specification 50-
2. 

428.3.4 LOOP DETECTOR SEALANT 

428.3.4.1 Loop detector sealant shall be used as a filler 
for loop saw cuts, and to secure and protect the loop 
detector wire. The sealant shall have sufficient strength and 
hardness to withstand the stress and abrasion subjected by 
vehicular traffic yet remain flexible enough to provide stress 
relief under thermal movement. The seahmt shall have the 
ability to bond to both concrete and asphalt, a rapid rate of 
curing (open to traffic in V., hour after installation), initial 
fluidity to permit installation in a narrow saw cut to at least 
40"F, moisture insensitivity (apply to damp pavement), <md 
resistance to vehicular fluids and road salt. 

428.3.4.1.1 HOT-TYPE APPLICATION: Seahmt shall 
be a hot-melt, mbberized asphalt compound f11mished in 
"bricks" which is formulated specifically to be stiff, non­
tracking, l1exible at low pavement temperatures, and suited 
for use as a sealant for traffic loop cuts. At application 
temperatures, seahmt shall be a thin, free flowing fluid 
which pours easily, penetrates fine cuts, self-levels, <md 
permits easy application. Sealant shall be melted <md 
applied to pavements in accordance with manufacturer's 
recommendations using either pressure feed melter 
applicator tmits or pour pots. After curing, the sealant shall 
have the following minimum physical and electrical 
properties: 

TEST ASTM METHOD MIN. 

Penetration, 77°F, 
( 100 g, 5 sec) 

Softening Point 
Ductility, 77 ° F 
Mandrel Bend, °F, 

180 deg., 5s, W' dia. 
Pour Temperature 
Safe Heating Temperature 

D 1190 35 max. 

180 ° F min. 
Dll3 15cmmin. 

Pass 
380 ° F 

As specified 

428.3.4.1.2 COLD-TYPE APPLICATION. 

428.3.4.1.2.1 Sealant shall be f11mished in quart 
cartridges or 5-gallon pails, and may be applied by 
conventional cartridge gun or bulk h<mdling pump 
equipment. The uncured (wet) material shall have a 
viscosity of 20,000 cps (approximately) at 7rF using a 
Brook-field Viscometer, #6 spindle at 20 RPM, and have a 
nonvolatile content (solids) of 75-85% by weight. The 
material shall cure at a rate to allow, being driven over 
almost immediately after installation and be dry to the touch 
within 24 hours. The sealant shall be nonshrinking and 
remain flexible at temperatures down to -40°F. Sealants 
shall have the following minimum physical and electrical 
properties after curing: 

TEST ASTMMETHOD MIN. 

Hardness D2240 65-85 
Tensile Strength D 412 500 psi 
Elongation D 412 400% 
Adhesion (Peel Strength) D 903 15 lb. 
( C<mvas to cone.) 
Arc Resistance D 49 71 sees 
Dielectric Strength D 150 6.35@ 50 Hz 

428.3.4.1.2.2 The CONTRACTOR shall include, with 
material submittal lists, manufactmer's test data for listed 
physical properties. <md installation recommendations. 
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When requested by the ENGINEER, the CONTRACTOR 
shall also fi1mish a sample for evaluation by the Traffic 
Engineer. Seahmt formulas judged to have failed within 
one year (either test or permanent installation) shall not be 
acceptable. Failure shall be considered excessive shrinkage, 
cracking, peeling and/or bond failures to pavement. 

428.3.5 PUSH-BUTTON STATION 

428.3.5.1 The housing of the push-button station shall be 
of substantial tamper proof constmction and made of cast 
aluminum. The assembly shall be weatherproof and so 
constmcted that it will be impossible to receive any 
electrical shock under any weather conditions. The housing 
shall be shaped to fit the curvature of the pole to which it is 
attached and shall provide a rigid installation. The housing 
body shall contain a direct push-type actuator button, micro­
switch-type or approved equal. The housing cover shall be 
of the same size and shall contain the push-button sign. 

428.3.5.2 Pedeshi<m push-button signs shall be porcelain 
enameled sheet steel of 0.03 6-inch minimum thickness or 
sheet aluminum of 0.063 -inch minimum thickness; 9 inches 
by 12 inches in size. Each hole shall be provided with a 
brass grommet if porcelain enameled steel signs are used. 
Sign comers shall be fmished round. Instmctions and 
arrows on the signs shall be black enamel on white enamel 
backgrmmd, and the instmctions shall be as shown on the 
plans. 

428.3.5.3 Push button housings shall be finished with 
two coats of best quality infrared oven-baked paint as 
follows: 

428.3.5.3.1 FIRST COAT: Baked epon primer, zinc 
chromate or equal. 

428.3.5.3.2 SECOND COAT: Flat black baked enamel. 

428.3.5.4 A single piece cast aluminum pedestrian push­
button assembly composed of a push-button assembly, 
pedestrian sign, sign frame and mmmting saddle shall be 
used when shown on the plans. The push-button shall have 
silver contacts rated at 35 amps at 12 volts and shall be 
constmcted in such a fashion to prevent v<mdalism and 
freezing in inclement weather. The casting shall include a 
raised legend suitable for visually impaired pedestrians. 
The single piece pedestrian push-button assembly shall be 
capable of being attached either by drilling and tapping the 
mmmting surface or by using banding brackets as shown on 
the plans. 

428.3.6 PREFORMED DETECTOR LOOPS. 

428.3.6.1 Preformed detector loops shall be factory 
assembled <md shall be asphalt-mbber filled pre­
dimensioned loop detectors. The loop shall consist of two 
or more turns of No. 14 wire with type TFFN insulation. 
The loop detector wire shall be encased in 3/8 inch 
polypropylene conduit in the head of the loop. The conduit 
shall be injected with hot mbber-asphalt sealant to prevent 
the entrance of water and the movement of wires within the 
conduit. Inter-loop splicing will not be permitted, but fold 
points may be provided to facilitate shipping, handling, and 
installation. Fold points shall occur at not less than six ( 6) 
feet nor more than every twenty (20) feet. 

428.3.6.2 Conduit used for the loop assembly shall be 
polypropylene 3/8 inch Copolymer PP SDR-9 molded to the 
shape required. Typical comer radius on quadmple, 
dicunond, and square shaped loops shall be three (3) inches. 
The comers shall be hot molded 90 degree bends which are 
all integral to the loop conduit. 

428.3.6.3 .Joints shall be located for convemence m 
shipping <md installation. A nominal five (5) inch space 
shall be provided in the 3/8 inch polypropylene. A sleeve 
that slides over the space in the 3/8 inch polypropylene shall 
be a ten ( 10) inch length of 3/4 inch polypropylene schedule 
80. 

428.3.6.4 Expansion-contraction joints shall be used at 
all fold points as specified herein. 

428.3.6.5 A Tee shall be used at the center connection 
on quadrapole shape loops. All Tees shall be CPVC heavy 
wall injection molded. 

428.3.6.6 A flexible Y2 inch schedule 80 PVC section 
shall be used to connect the pull Tees to the body of the 
loop assembly and to the home-nm or interconnect. The 
length of the flexible section shall be as required for proper 
assembly <md to maximize the physical strength of the loop. 
The flexible Tee section shall have a non-metallic cover 
made with CPVC <md extended skirts with ribbed re­
enforcing. It shall be made with heavy wall CPVC <md 
have the strent,rth required to withstmd constmction 
equipment loading. 

428.3.6.7 The side outlets of the Tee body shall be one 
(1) inch deep and joint with Y2 inch trade size PVC or CPVC 
conduit. The center outlet of the Tee shall accept a 3/4 inch 
trade size conduit. The cover shall be glued onto the Tee 
body upon completion of the assembly. 

428.3.6.8 The completely assembled Tee shall be able to 
withstand the weight of fi!lly loaded dump and concrete 
trucks, the tracks of paving machines, and similar 

(REVISED Jan .. 2003, UPDATE No.7) 428-4 



constmction vehicles and equipment. It shall not break, 
crack, or cmsh when subjected to compressive loading of 
heavy constmction equipment. 

428.3.6.9 The field installation of the preformed detector 
loops shall consist of the routing and placement in existing 
asphalt pavement during applications of hot asphalt, or prior 
to concrete paving. 

428.3.6.10 All material for assembling and installing the 
interconnects and home-mns shall be provided directly by 
the manufacturer. Field assembly of the home-mns and 
interconnects may result in the conduits being partially 
sealed when approved by the ENGINEER. 

428.3.6. I 1 The use of factory-sealed home-mns <md 
interconnects shall be used wherever possible. 

428.3.6.12 Loop detector, home-mns, <md 
interconnections layouts shall be as recommended by the 
mcmufucturer, but shall achieve the traffic lane or movement 
detection as indicated on the plans and as specified herein. 

428.3.6.13 The pull boxes and terminal hand holes shall 
be installed when called for on the plans, but can be field 
adjusted for the installation of the home-mns and 
interconnections for the performed detector loops. 
However, the field adjustments will require the pull boxes 
and terminal hand holes to be installed in preformed 
detector loops. The manufacturer's field positions of the 
pull boxes and terminal hand holes shall be approved by the 
ENGINEER. 

428.3.7 Micro loops 

428.3.7.1 Microloops shall be a small, cylindrical unit 
designed to be installed beneath the road surface which shall 
be capable of being connected to an inductive loop vehicle 
detector to provide pulse mode vehicle detection. 
Micro loops shall conform to the following requirements: 

428.3.7.1.1 The microloop probe shall be sealed for 
moisture protection. 

428.3. 7.1.2 The microloop shall be capable of operating 
from -35F to +l65F. 

428.3.7.1.3 The microloop shall have a sensitivity of 
approximately 3.5 to 8 microhenries/oerstad at 40KHZ and 
0.2 to 0.6 oerstad ambient magnetic field. 

428.3.8 EMERGENCY VEHICLE OPTICAL 
DETECTOR SYSTEMS 

428.3.8.1 This work shall consist of furnishing <md 
installing an Emergency Vehicle Optical Detector (EVOD) 
systems at signalized intersections on signal st<mdards <md 
in control cabinets in compliance with the specifications and 
the details shown in the phms. 

428.3.8.2 The system shall employ optical 
communication to identify the presence of designated 
priority vehicles <md cause the traffic signal controller to 
advance or hold a desired traffic signal display selected 
from phases normally available. The optical signal shall be 
encoded for vehicle identification <md classification. The 
optical signal shall interface with software for record­
keeping, logging, <md intersection set-up. 

428.3.8.3 The matched set of components which make 
up the Emergency Vehicle Optical Detector (EVOD) system 
shall cause the existing traffic controller to be manipulated 
upon recognition of the signal from the vehicle. 

428.3.8.4 This communication shall be effective to the 
optical detectors at or near the intersection over a line-of­
sight path of at least 2500 feet. 

428.3.8.5 The EVOD system shall operate on a first 
come, first-served basis, or on a dual priority basis. The 
EVOD system shall be designed to yield to other priority 
demcmds such as railroad crossings. 

428.3.8.6 The EVOD system shall interface with 
existing traffic signal controllers without compromising 
normal operation or existing safety provisions. The EVOD 
system shall consist of <ill optical emitter, optical detectors, 
optical detector cable, and encoded phase selectors. 

428.3.8.7 To ensure desired performance, the EVOD 
system shall provide matched system components, proven 
through integrated testing <md extensive fimctional 
experience. The mc1tched system components shall offer 
compatibility with all types of traffic signal controllers, i.e., 
electromechanical, or solid-state. Matched components 
shall provide fi1ture system compatibility of all priority 
control elements. 

428.3.8.8 EVOD OPTICAL EMITTER ASSEMBLY 

428.3.8.8.1 EVOD optical emitters shall be a 
lightweight, weather resistant, light emitting device with 
internal regulated power supply. 

428.3.8.8.2 The optical emitter assembly shall produce 
precisely times, crystal controlled optical energy pulses of 
high intensity light from a single source, at a rate of 
14.035Hz or 9.639Hz depending on the emitter control 
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switch employed. The optical emitter shall send an encoded 
signal to classify and identifY the emergency vehicle. 

428.3.8.9 EVOD OPTICAL DETECTOR 

428.3.8.9.1 EVOD optical detectors shall be light 
weight, weatherproof, adjustable, single or dual directional 
optical detector assemblies. 

428.3.8.9.2 Internal circuitry shall transform optical 
energy from the optical emitter assembly into electrical 
signals for delivery (up to 1000 feet) via optical detector 
cable to the phase selection equipment. 

428.3.8.9.3 The unit shall be of high impact 
polycarbonate constmction with non-corrosive hardware 
and shall be designed for simple mounting at or near an 
intersection on mast arm, pedestal, pipe, or span wire <md 
shall operate over an ambient temperature r<mge of minus 
thirty degrees (-30°)C to plus sixty (+60°)C. 

428.3.8.9.4 The unit shall be responsive to the optical 
emitter at a distance of at least 2500 feet and shall be 
capable of providing the necessary electrical signal to the 
phase selector through up to 1000 feet (305m) of optical 
detector cable. 

428.3.8.10 EVOD OPTICAL DETECTOR CABLE 

428.3.8.10.1 EVOD optical detector cable shall be 
durable, and shall have the necessary electrical 
characteristics to carry power to the optical detector from 
the phase selector and to carry the optical detector signal to 
the phase selector. 

428.3.8.10.2 The cable shall have three (3) conductors 
A WG 20 (7 x 28) stranded and an individually tinned drain 
wire to provide signal integrity and transient protection. 
Cable conductors shall be copper and shall be shielded with 
aluminized polyester. The shield wrapping shall have a 
twenty percent (20%) overlap to ensure shield integrity 
following conduit and mast arm pulls. 

428.3.8.10.3 The cable shall deliver the necessary quality 
signal from the optical detector to the phase selector over a 
non-spliced distance of 1000 feet (305m). 

428.3.8.10.4 The cable shall deliver sufficient power to 
the optical detector over a non-spliced distance of 1000 feet 
(305m). 

428.3.8.10.5 The cable insulation rating shall be 600 
volts, minimum. 

428.3.8.10.6 The cable temperature rating shall be eighty 
degrees (80°)C minimum. 

428.3.8.10. 7 The cable shall be color coded as follows: 

1. Or<mge for delivery of optical detector power ( +); 
2. Blue for optical detector power return (-) or optical 

detector signal; 
3. Yellow for optical detector signal; 
4. Bcu·e for optical detector power return (-). 

428.3.8.11 PHASE SELECTOR ASSEMBLY 

428.3.8.11.1 The EVOD phase selection assembly shall 
interface between the optical detectors and the controller 
unit., shall not compromise the existing controller unit's fail­
safe provision <md shall provide sufficient power for up to 
three ( 3) optical detectors per ch<mnel. 

428.3.8.11.2 The assembly shall provide suitable 
sensitivity to the optical detector signal, computer software, 
or encoded emitter on a maintenance vehicle. 

428.3.8.11.3 The assembly shall be a plug-in, two (2) 

channel, dual priority device intended to be installed 
directly into the input file of control cabinets equipped with 
priority phase selection software. 

428.3.8.11.4 The assembly shall be powered from AC 
mains and contain an internal, regulated power supply to 
power optical detectors. 

428.3.8.11.5 The assembly shall be capable of 
recognizing the following pulse rates as delivered by the 
optical detectors: 

1. 9639 ±0.119 Hz as Frequency I; 
2. 14.035 ±0.255 Hz as Frequency II. 

428.3.8.11.6 The assembly shall deliver signals to the 
controller to cause selection of the desired phase green 
display for the approaching vehicle. 

428.3.8.11.7 The assembly shall have a test switch for 
each channel to deliver Frequency I or Frequency 11 signal 
pulse rates to verify proper function at both optical emitter 
flash rates, first-come, first-served operation, and Frequency 
II override capability. 

428.3.8.11.8 The assembly shall have a selectable call 
dropout time offive (5) or ten (10) seconds +2.5%. 

428.3.8.11.9 The phase selector shall be a modular, 
microprocessor controlled, two (2) chcumel, four ( 4) phase, 
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high priority device, expandable to a four ( 4) channel, eight 
(8) phase, dual ring controller. The phase selector module 
shall have memory and shall be programmable via a 
personal computer. The phase selector module shall have 
a communication port on the front panel. 

428.3.8.11.10 The phase selector shall continuously 
monitor all GREEN, WALK, <md pedestri<m cleanmce 
displays for a smooth transition from controller to phase 
selector interval timing. 

428.3.8.12 EVOD RELIABILITY 

428.3.8.12.1 All equipment supplied as part of the optical 
priority remote traffic control system intended for use in the 
controller cabinet shall meet the electrical and 
environmental specifications spelled out in the NEMA 
standards publication TSI -1983 part 2. 

428.3.8.12.2 All equipment supplied as part of the 
priority control system intended for use in on emergency 
vehicles shall operate properly over an ambient temperature 
range of minus thirty degrees ( -30 °)C to sixty degrees 
( 60°)C and in air with relative humidity from five percent 
(5%) to ninety five percent (95%) and a vehicle battery 
voltage of from ten ( 1 0) volts to fifteen ( 15) volts. 

428.4 CONSTRUCTION REQUIREMENTS. 

428.4.1 LOOP DETECTOR 

428.4.1.1 The installation of a loop detector consists of 
two distinct elements. The first element is the installation 
of the loop (inductive coil) in the pavement, at the location 
and geometry shown on the plans, including a low 
inductance lead-in cable back to the control cabinet. The 
second element is the installation of the loop vehicle 
detector module (sensing unit in the control cabinet, 
including all wiring to output the presence of a vehicle. 
Loop detector (total system) installations will not be 
accepted by the ENGINEER tmtil it is demonstrated that the 
installation will accurately detect the presence of vehicles as 
required on the plans and in the specifications. 

428.4.1.2 Loop detectors shall be installed in accordance 
to details on the plans and the following requirements and 
procedures: 

428.4.1.2.1.1 Saw cuts shall be made in pavement of the 
dimensions <md shape detailed in the phms, using <m 
abrasive cutting wheel concrete saw. Saw cut shall be 211. 
inches to 2Y> inches deep and approximately 1/4 inch wide. 
(A 3/8 inch wide slot shall be used to install ducted loop 

detector wire). 

428.4.1.2.1.2 When a contract includes new pavement 
or additional paving material overlay, tl1e saw cut <md wire 
installation shall be made at least below the last paving lift 
of 5/8 inch or greater thickness. No saw cuts will be 
permitted in final lift of surfacing. In the case of pavement 
overlay, the saw cut shall be a minimum of2 I;; inches below 
the final surfacing elevation. When the contract calls for 
heater scarification pavement treatment, the saw cuts shall 
be made after this operation has been completed. 

428.4. I .2.1.3 Saw cuts intersecting at 40° or more shall 
be core drilled at intersection point to accommodate wire 
slack. One-inch to two-inch diameter holes are to be drilled 
at angle points to the same depth of the saw cuts. Cuts 
across concrete pavement expansion joints shall also be 
drilled at this point to allow wire slack. Saw cuts shall 
overlap by a sufficient length to provide a smooth bottom, 
even depth wire channel. 

428.4.1.2.1.4 When there is more than one loop 
terminating at a pull box, each loop shall have a separate 
saw cut back to the box and these saw cuts shall be no 
closer than 6 inches. 

428.4.1.2.2 A separate l-inch rigid electrical conduit 
entrance shall be provided at the pull box for each loop. 
This conduit shall begin at the end of the pavement saw cut 
and nm tmder any curb and gutter and sidewalk in 
conformance to the details in the plans. The ends of the 
conduit shall have all sharp edges removed and shall be 
"bushed". A 1" - 2" wide hole shall be broken out on the 
pavement end of the conduit. Wire through this hole shall 
be left slack <md the end of the conduit shall be backfilled 
<md sealed with a soft-setting butyl mbber or asphaltic joint 
sealer. The remaining portion of the hole shall be filled 
with the approved saw cut seahmt. 

428.4.1.2.3 A continuous nm of loop detector wire shall 
be placed in the saw cut, wound around the coil section the 
number of turns shown on the plans or as directed by the 
ENGINEER. No more than four wires or turns shall be 
placed in a single saw cut. Loop detector wire pairs shall be 
twisted (four to six twists per foot) between the loop (thm 
the lead-in saw cut and conduit) to the shielded lead-in 
splice. 

428.4.1.2.4.1 Before placement of the sealant <md wire, 
the saw cut shall be cle<med of all debris <md st<mding water 
by blowing out with compressed air. (The pavement 
surface may be damp to the touch). The inside of the saw 
cut shall be free from <my sharp protmsions such as from 
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loose aggregate or uneven saw cuts. 

428.4.1.2.4.2 Wire nm through drilled comers <md joint 
crossings shall be left slack. This slack portion of wire shall 
be encapsulated with a soft-setting butyl mbber or asphaltic 
joint sealer. 

428.4.1.2.4.3 The following types of wire installation 
methods shall be used. (When the plans call for a specific 
method, only that method will be permitted). 

428 .4.1.2.4.4 All sealant shall be placed in a saw cut by 
means of a special nozzle. The saw cut shall be filled to ap­
proximately 1/8 inch of the top. No spill over onto the 
pavement surface will be permitted (any excess shall 
immediately be stmck off). Sealant shall not be placed 
when the ambient temperature is below 40'' F. or 
manufacturer's requirements, or when precipitation is 
occurring or impending. The sealant will be considered part 
of the saw cut operation and no separate payment shall be 
made therefor. 

428.4.1.2.4.5 Ducted loop detector wire may by 
installed during a paving operation by securely attaching the 
loop in the proper shape to the pavement surface and 
overlaying with the next paving lift(s) of2 inches or greater 
total thickness. Means of securing the loop, before 
overlaying, may be by placing the ducted wire in slot cut in 
the pavement or by securing the comers by a method 
approved by the ENGINEER, then covering the wire by 
hand with a small ammmt of asphaltic paving material. 
Ducted loop detector wire shall not be bent less than a l­
inch radius. 

428.4.1.2.4.6 Preformed loops and rnicroloops shall be 
placed in accordance with the manufacturer's specifications. 

428.4.1.2.5 When a multiple loop system (same 
channel) is used, adjacent loops shall be wound with 
opposite rotations. Rotation reversal may be accomplished 
by reversing leads at the pull box. The CONTRACTOR 
shall mark the beginning of the loop detector wire and the 
pull box before beginning the winding installation process 
to allow determining the direction of rotation. All multiple 
loops shall be connected in series to the lead-in cable at the 
pull box or splice point. 

428.4.1.2.6.1 Loop lead-in cable shall be nm 
continuously from the loop detector wire splice to the 
terminal in the control cabinet. No splices in the lead-in 
cable will be permitted. The drain (grmmd) wire in the 
lead-in cable shall be connected to earth ground at the 
cabinet end only. The ground wire at the curb side pull box 

shall be neatly clipped off adjacent to the end of the outer 
jacket. 

428.4.1.2.6.2 Connections between the loop detector 
wire 'md the lead-in cable shall be soldered. No open-flmne 
torches shall be used for soldering. The splices shall be 
made waterproof by encapsulating the bared wire with a 
two-part seahmt, 3-M #3570 connector sealant, or equal. 
The splices shall then be wrapped with a high quality, all­
weather electrical tape or approved self-bonding tape, 
overlapping the wire insulation approximately 1 inch <md of 
sufficient layers to equal 1 Yz times the thickness of the 
original insulation. The outer jacket of the cable shall be 
sealed in a similar manner except the tape shall overlap the 
outer jacket by four inches. When ducted loop detector 
wire is used, sealant shall be applied at the end of the tube 
portion then wrapped with tape to prevent water entry. 

428.4.1.2.6.3 The "V" splices formed shall be 
suspended high in the pull box to prevent immersion in 
water. 

428.4.1.2.7 After the loop installation in the roadway 
has been completed, each loop shall be checked with a 
megger to insure the integrity of the installation. The 
resistance of each loop shall be greater than 10 megohms at 
500 volts. When called for by the ENGINEER, a check will 
be made of the completed loop detector system in accor­
dance with this Section 428. 

428.4.2 PUSH-BUTTON STATIONS: hall bemmmted 
on the side of traffic signal poles as shown in the plans. 

428.4.3 EVOD OPTICAL DETECTOR SYSTEM 

428.4.3.1 EVOD optical detector systems shall be 
installed in accordance with the manufacturer's 
recommendations. The equipment manufact11rer shall not 
modify the existing traffic controller unit beyond adding the 
necessmy hardware to the traffic controller cabinet. 

428.4.3.2 The m<mufacturer or its authorized 
representative shall be responsible for system check-out 
prior to purchaser's acceptance by ve1ifying proper 
installation per recommended interfaces, verifying that 
optical r<mges are properly set, and verifying that phase 
selector timings or controller software timings are properly 
set. 

428.4.3 .3 The CONTRACTOR shall provide appropriate 
training for the Traffic Engineer's personnel and emergency 
vehicle operators, and assist in trouble shooting, 
maintenance, and system operation. 
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428.5 MEASUREMENT AND PAYMENT. 

428.5.1 Loop vehicle detector modules, preformed loops 
including lead, microloops, and push-button stations will be 
measured by the unit complete in place. 

428.5.2 Loop detector wire, ducted loop detector wire, 
loop lead-in cable, and loop detector saw cut will be 
measured by the linear foot complete in place. 

428.5.3 Emergency vehicle optical detector system 
components including phase selector racks, phase selector 
modules, "D" panels (including cables and harnesses), 
optical detectors, and optical emitters will be measured by 
the unit complete in place. Optical detector cable will be 
measured by the linear foot complete in place. 

428.5.4 The accepted quantities ofloop vehicle detector 
modules, preformed loops, microloops, push-button 
stations, loop detector wire, ducted loop detector wire, loop 
lead-in cable, loop detector saw cut, and emergency vehicle 
optical detector system components including phase selector 
racks, phase selector modules, "D" Panels (including cables 
and harnesses), optical detectors, optical emitters, and 
optical detector cable will be paid for at the contract unit 
price per lmit of measurement for each of the pay items 
listed as shown on the bid proposal. 
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SECTION 429 

TRAFFIC SIGNAL CONTROLLERS 

429.1 GENERAl.: This work shall consist or furnishing 
and installing traffic actuated controllers, special auxiliary 
control equipment, and cabinets in compliance with the 
specifications, details shown on the plans. and Standard 
Drawings at the locations shown on the plans, or as 
established by the ENGINEER. 

429.2 REFERENCES. 

429.2.1 Manual on Uniform Traffic Control Devices 
(MUTCD), Latest Edition 

429.2.2 National Electrical Code (NEC), Latest Edition 

429.2.3 National Electrical Manufacturers Association 
(NEMA )Standards, Latest Edition 

429.3 MATERIALS. 

429.3. 1 TRAFFIC-ACTUATED CONTROLLER 

429.3 .1.1 General. 

429.3. 1.1.1 These specifications together witJ1 the 
NEMA Standards Publication TS-1-1989 or latest edition 
for Traffic Control Systems describe required fearures, 
functions, and test procedures for traffic actuated 
controllers. These specifications shall be considered in 
addition to the minimum requirements for a NEMA 
controller. All controllers furnished shall be of a modular 
design microprocessor type, nnless otherwise called for on 
the plans or special provisions. 

429.3.1.1.2 All input/output electrical connections for 
all standard and special flmctions shall be multi-terminal, 
MS type plugs on tJ1e front of lhe controller, conforming to 
the latest NEMA interface standards. (RS-232-C ports may 
be used for communications and special functions). 

429.3.1.1.3 All controllers shall meet all requirements 
for a solid state NEMA traffic actuated controller and shall 
utilize the latest state-of-the-art design employing 
microprocessor and CMOS logic circuitry. 

429.3.1 .1.4 All controllers shall use a keyboard for entry 
of all operator timing and fmtctionaJ data into nonvolatile 
memory. The keyboard shall be of a type providing tactile 
feedback when depressed. The procedure required to enter, 
revise and display operator data shall be menu driven and 

designed to minimize Lhe number of key strokes; all key 
functions shall be marked 0 1' the front of the controller, 
clearly and easily readable by the operator. The display 
shall be LCD with adjustable contrast and back lighting. 
The openttor data shall be retained in memory for a 
minimum of30 days after removal of primary power. 

429.3.1.1.5 All controllers shaJI be capable of being 
prognunmed in different patterns of phase sequences: 
quad-left (NEMA). sequential, or combination of concunent 
and sequential. All controllers shall permit programming of 
phases as inactive. The signal plan shall be pre­
programmed by the manufacturer as called for on the plans. 
This signal plan (sequence, inactive phases, any overlaps, 
and/or preempt sequences) shall be nonvolatile (not held 
exclusively in RAM). All programmed data shall be 
retained in non-volatile EEPROM. In addition, battery 
backup shall be provided in the same module for the 
purpose of power down clock operation and battery backed 
RAM for non-programmed data. such as message logs. 

429.3.1.1.6 All controllers shall be of modular design 
consisting of a main processor board (MPU) input/output 
interface, and the power regulation. The power trnnsformer 
and capacitors may be rigidly fixed to the frame. Modules 
may be directly removable from the front ofthe controller. 
Thekeyboard and LCD displays shall be on the front of the 
controller. Provisions shaJI be made in the design to allow 
Lime base coordination and preemption programming 
through lhe controller keyboard. 

429.3.1. 1.7 All controllers shall be furnished with a 
front panel mounted RS 232-C induStry standard in­
pulloutput port. This pon shall be capable of printing out 
program data to a stand alone printer; direct interface with 
a personal computer for uploading and downloading 
program data; and direct interface with a dial-up modem for 
remote communications with a personal computer over 
telephone lines. These connections shall be done such that 
there is no intem1ption to the signal opemtion. 

429.3 .1.1.8 All controllers shall have LCD alpha­
numeric displays for timing, stclUJS and progranrrni.ng 
information. Each ring shall be provided with a separate 
display (simultaneous dual ring display). The display shall 
have two modes or openltion tnm and program). In the run 
mode, cnrrent phase, interval and interval time remaining 
shall be displayed. In the programming mode, the phase, 
interval or programmable function. and the time or value 
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shall be displayed. The controller shall pennit the display 
of an operator-entered time or value before entering into 
memory, and shall provide for the automatic sequencing 
through the programming to minimize the required key 
strokes. lt shall be possible to enter a four digit numeric 
security code to prevent unauthorized changes under the 
programming mode. Access to stored information shall be 
available at all times. 

429.3.1.1.9 Internal preemption shcill be furnished for all 
controllers, providing railroad and/or emergency vehicle 
preemption seq uences. Preemption shaH provide as a 
minimum, six independent preemption programs. It shall be 
possible to prioritize preemption, delay before preemption, 
cycle during preemption by hold phase assignments, and 
provide for pedestrian clearance through initial clearance 
yellow. All intervals to preemption shall be timed and all 
operator data shall be programmed through the colltroller 
keyboard. All operator-entered preempt data shall be made 
available on the printer hard copy. The fltmislted preempt 
sequencing and operation shall be as called for on the plans. 
All railroad preemption shall be in conformance with 
MUTCD requirements and include a track clearance phase. 
Rerum to nonnal controller operation shall be in accordance 
with the plan phasing diagram and a detector call shall be 
placed on phases as noted. 

429.3.1.1.10 Internal time base coordination shall be 
furnished for all controllers providing the synchronization 
and control ftmctions for coordinating actuated signalized 
intersections witlwut the use of interconnecting cables. 
Coordination shall be made on a time of day, day of week 
and week of year basis. The coordinator shall function as a 
standard signal system coordinator using Force Ofts, Holds 
and Phase!Ped Omits outputs and phase green inputs, 
capable of supervising the controller. The coordinator shall 
keep to the accuracy of the AC line frequency, <md without 
line voltage to accuracy of at least +.005% (+50 ppm). The 
battery backup shall maintain realtime ana memory for at 
least 720 hours. The time clock shall keep track oftime of 
day in seconds, day of week and week of year. 1t shall be 
possible to prognun for automatic Daylight Saving Time 
changes. In the event of a power dismption, the coordinator 
shall automatically upload itself upon return to line voltage. 
TI1e coordinator shaH have the minimum availability of 160 
program changes, selectable on the minimum basis of 10 
daily program groups, two weekly programs, and 10 
excepti.on day (ho.liday) programs. The program change (on 
or off of any single function) shall be selectable at le-ast to 
a minute of any hour of a day. The coordinator shall have 
minimum selectable system options of 4 cycles, 4 splits per 
cycle, 3 offSets per cycle, 3 permissive periods per split, one 
pedestrian permissive period per split, and 3 force offs per 
split. Cycle settings shall be selectable from 0 to 255 

seconds in one-second increments, or as a percentage of the 
cycle length. Offsets, permissive periods, and force off 
points may be programmable from 0 to 255 seconds in 
one-second increments or as a percentage of the cycle 
length. Offset seeking shall be selectable for dwell or 
shortway offset transitions. It shall be possible to manually 
select any program. The coordinated phase(s) shall 
selectable and shall be progranuned as called for on the 
plans. Displayts) shall be provided to allow the user twith 
keyboard control) to display the current time of day, week 
of year, cycle cmmtdown, current plan in effect, hold. force 
off, sync outputs. and all progranuned data as they occur. 

429.3. 1.2 GENERAL DESIGN REQUIREMENTS 

429.3.1.2.1 COMPONENTS 

429.3.l.2.1.1 All timing c.ircuits shall consist entirely of 
solid state electronic circuitry consistent with the state-of­
the-art large scale integration circuit (LSI) techniques. The 
CONTRACTOR shall furnish cross reference and data 
sheets showing the parameters of all solid state devices 
used. 

429.3.1.2.1.2 All switching functions shall be 
accomplished through the use of solid state electronic 
circuitry. No electromechanical devices. such as rotary, 
stepping, or line-switches, or time/break relays, shall be 
used for switching fimctions. 

429.3. 1.2.1.3 All printed circuit boards (assemblies) 
shall be or glass epoxy. two-ounce copper circuit traces, 
conforming to NEMA requirements for traffic signal 
controllers. Current carrying traces shall be covered with a 
solder mask material, and those boards containing a major 
number of CMOS components shall be coated with a 
humidity sealant. In addition, circuit reference designation 
for aU components shall be clearly marked immediately 
adjacent to the component. 

429.3. 1.2.1.4 All components shall be amply derated 
with regard to heat dissipating capacity and rated voltage so 
that with maximum ambient temperature and maximum 
applied voltage, material shortening of life or shift in values 
shall not occur. 

429.3. 1.2.1.5 The design life of all components under 
24 hour-a-day operating conditions in thcir circuit 
applications shall not be less than five years. 

429.3.1.2.2 CONST AJ'JCY OF INTERVALS: 
Constancy of lntervals. The controller shall l>e of such 
design that the length of any interval, portion, period, or 
unit extension may be set to two significant digits and will 
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be and remain within± l 00 milliseconds of that setting if the 
line voltage is at any value from 95 volts to 135 volts. the 
ambient temperature is between -30 degrees F and + 165 
degrees F, and the line frequency is 60 hertz plus or minus 
0.3 hertz. This perfonrumce shall include cold <md hot st<u1s 
and shall be obtained without the use of power-consuming 
heating or cooling apparatus oLmy kind. 

429.3.1.2.3 POWER: The controller and all associated 
equipment shall be designed for use on 115-volt, 60-cycle, 
single phase AC. 

429.3.1.2.4 MECHANICAL CONSTRUCTION. 

429.3.1.2.4.1 The controller shall be housed in either a 
sheet aluminum, steel, or approved housing with a durable 
fmish. 

429 .3.1.2.4.2 The controller shall be modular by design, 
conforming to microprocessor type specification. 

429.3.1.2.4.3 Printed circuit boards shall be designed to 
plug into receptacles within the controller. 

429.3.1.2.4.4 Printed circuit boards shall be provided 
with secure fastening devices to prevent falling out during 
transportation or handling. 

429.3.1.2.4.5 All assemblies shall be interchangeable 
between controllers of the same manufacturer and series. 

429.3.1.2.5 ENVIRONMENTAL: All controllers shall 
conform to NEMA Standards for Environmental, Interface, 
and Ftmctional Requirements. 

429.3.1.3 CONTROL REQUIREMENTS. 

429.3.1.3.1 GENERAL: Operator timing and functional 
programming shall be accomplished on the front p<mel of 
the controller. Programmed NEMA overlap boards may be 
inserted in a slot provided on the front panel or internally 
within the controller. Operator programming shall be by 
digital switches or keyboard entry, consistent 
with these specifications. 

429.3.1.3.2 PHASE TIMING: The following timing 
intervals shall be provided for each traffic phase. The 
interval and minimum range of adjustment of the tinring 
intervals shall be: 

INTERVAL 

TIMING 
RANGE 

(SECONDS) 

Minimum 
Extension (Gap) 
Yellow Change 
Red Clearance 
Maximum (MAX 1) 
Maximum (MAX 2) 

Walk* 

0-99 
0-9.9 
0-9.9 
0-9.9 
0-99 
0-99 
0-99 

Ped. Clearance* 0-99 
Red revert** 2-7 

MAX 
RESOLUTION 

(INCREMENTS) 

0.1 
0.1 
0.1 
1 

* Need be furnished with each through traffic 
movement phase only. 

**Per controller or ring; may be internal setting. 

429.3.1.3.3 PHASE CONTROL FUNCTIONS: Each 
phase shall be capable of being set to the following 
functions: 

429.3.1.3.3.1 MAX RECALL (NON ACT): 
automatically returns phase and extends green timing to that 
of MAX GREEN. In absence of opposing phase demand, 
the controller shall rest in GREEN. 

429.3.1.3.3.2 PED RECALL (NON ACT): 
automatically returns phase toW ALK-PED CLEARANCE 
and vehicle right of way without vehicle and Pedestrian 
demand. 

429.3.1.3.3.3 VEH. RECALL (EXT.): automatically 
places a recurring demand for vehicle service without actual 
vehicle demand when not in its green interval. 

429.3.1.3.3.4 NON LOCKING (MEMORY OFF): 
phase operates in fully actuated mode; memory of vehicle 
demand is retained only when a vehicle is in the detection 
zone (detector outputting). 

429.3.1.3.3.5 LOCKING (MEMORY ON): phase 
operates in fully actuated mode; memory of vehicle demand 
(detector output) is retained in the phase until that phase is 
served. 

429.3.1.4 OPERATIONAL REQUIREMENTS 

429.3.1.4.1 TIMING REQUIREMENTS 

429.3.1.4.1.1 The cleanmce period shall consist oftime 
intervals of preset duration, namely: 

(1) Yellow Change Interval. 
(2) Red Clearance Interval. 
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429.3.1.4.1.2 Each phase shall be provided with an 
initial interval control detennining the guaranteed minimum 
green period for that phase. With a pedestrian actuation or 
a pedestrian and vehicle actuation, the minimum green shall 
consist of the sum of the walk interval and pedestri;m 
clearance interval or minimum green interval, whichever is 
greater. 

429.3.1.4.1.3 Each phase shall be provided with an 
extension interval control which shall provide vehicles 
added green time beyond the minimum green time by 
vehicle actuation(s). Successive actuations shall cancel the 
remainder of the previous extension interval and shall 
initiate a complete new extension interval for the vehicle 
which provided the actuation. Should transfer of right of 
way occur while an extension interval is lmexpired, the right 
of way shall be returned at the next opportlmity in the cycle. 

429.3.1.4.1.4 Each phase shall contain two maximum 
green timing interval controls which shall set a limit on the 
length of time that continuous traffic on the right of way 
phase can extend the right of way for that phase after an 
actuation is registered for any conflicting phase. Normal 
operation shall be in the (MAX 1) maximum interval. The 
second (MAX 2) maximum interval shall be effected by 
both an external and internal input. 

429.3.1.4.1.5 Actuation of a pedestrian push button 
during a pedestrian clearance interval or at any other time 
while the pedestrian "Don't Walk" signal is being displayed 
shall register the presence of said pedestrian. This actuation 
shall be remembered so that the pedestrian walk indication 
will be accorded at the next assignment of right of way to 
the phase. 

429.3.1.4.1.5.1 In the event of a registered pedestrian 
actuation on a phase with no demand for pedestrian or 
vehicular right of way on a conflicting phase, the phase 
shall be capable of recycling and providing pedestrian <md 
pedestrian clearance inten,als. 

429.3.1.4.1.5.2 The mmunum and guaranteed 
pedestrian protection shall consist of the pedestrian 
clearance interval. During the balance of the right of way 
<md clearance intervals the "Don't Walk" shall be steady. 

429.3.1.4.2 PHASING REQUIREMENTS 

429.3.1.4.2.1 Right of way shall not be given to any 
street without an actuation (call) and, in complete absence 
oftraffic (or recall option), right of way shall remain on the 
street where it was last assigned tmless RED REST option 
has been exercised; then the controller shall cycle to all red 
and remain until a phase call. 

429.3.1.4.2.2 All controllers shall operate as a 
concmrent phase timing (dual ring) controller, or sequential 
(single ring) configuration. All phases shall be identified 
(numbered) and operate in accordance with a NEMA dual 
ring (quad-left) configuration or sequential configuration. 
All controllers fumished shall be capable of operating eight 
field phases. Controllers shall be capable of assigning the 
right of way to a single phase or any combination of 
non-conflicting phases, and shall normally operate in the 
mode specified on the pl;ms. Phases skipped on each ring 
for no demand and recall functions for each phase shall be 
as specified for sequential controllers. Controllers shall 
have the capability of providing four overlap phases in any 
phase combination, programmable on both a standard 
NEMA plug-in overlap program board and operator 
keyboard entry. 

429.3.1.4.3 All controllers shall have all input/output 
features per phase, ring and unit as required under NEMA 
Standards. Any unused inputs/outputs shall be wired to ;md 
identified on the controller back p<mel. 

429.3 .1.4.4 All controllers shall have an initialization 
control to start at the beginning of the programmed 
GREEN, YELLOW, or RED interval of the selected 
phase(s), as called for on the plans, application of power or 
the EXTERNAL START input. Vehicle and pedestrian 
calls shall then be placed on phases. 

429.3.2 SYSTEM MASTER 

429.3.2.1 A system master shall be a traffic adjusted 
system master (arterial or multi system as specified) of a 
microprocessor or computer design. When specified on the 
plans, peripheral equipment, communication equipment 
and/or a cabinet shall be part of this item. The exact 
location shall be as called for on the plans. All system 
masters shall conform to the design, operational, and 
communication requirements called for on the plans andior 
special provisions. 

429.3.2.2 All units shall be shelf mmmted in the 
controller cabinet with MS or RS-232 type connectors, and 
shall be housed in a metal cabinet; conforming to this 
Section 429. 

429.3.3 
WIRING 

429.3.3.1 

CABINETS, SUPPORT EQUIPMENT, AND 

GENERAL 

429.3.3.1.1 Unless otherwise specified on the phms the 
components of the controller shall be provided in a sturdy, 
weatherproof metallic housing hereinafter referred to as a 
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controller cabinet 

429.3.3 .1.2 Unless otherwise specified on the plans, all 
cabinets shall be wired for the full application of all phases, 
pedestrian signals on all through movements, and all normal 
overlaps for either four phase-single ring operation, or eight 
phase-dual ring operation. All vehicle detection shall be 
wired. The cabinet shall be furnished so that to implement 
any initially unused phases or ftmctions, it shall only be 
necessary to add load switches, vehicle detectors, 
disconnect any jumpers and rearrange field conductors. 

429.3.3.1.3 All ground mounted cabinets shall be #14 
gauge sheet steel or 0.125 inch minimum thickness type 
5052-H32 aluminum. Pedestal cabinets shall be aluminum 
of0.125-inchminimum thickness cabinets shall be designed 
and manufactured for rigid mounting whether intended for 
pole or pedestal mounting. The cabinets shall not flex on 
their mounts. The specific types of controller cabinets and 
their internal components and wiring arrangements for a 
particular installation shall be as necessary to provide a 
complete operating traffic control system as called for on 
the plans or in the special provisions, and as follows: 

429.3.3.1.3.1 The cabinet shall have a main door which 
shall be equipped with a Corbin tumbler lock number 1548-
1 and an auxiliary door equipped with a treasury type lock 
Corbin Number R357SG5 for a police key. The main door 
handle shall have provisions for padlocking in the closed 
position.Arain channel shaH be incorporated into the design 
of the main door opening to prevent liquids from entering 
the enclosure. The cabinet door must be a minimum of SO% 
ofthe front surface of the cabinet. A stiffener plate shall be 
welded across the inside of the main door to prevent 
flexing. The top of the cabinet shall incorporate a slope 
toward the rear to prevent rain accumulation. All semns 
shall be sealed with RTV sealant or equivalent material on 
the interior of the cabinet. The main door <md police door­
in-door shall close against a weatherproof <md dust proof 
closed cell neoprene gasket seaL The lower section of the 
cabinet door shall be equipped with a louvered air entrance. 
The air inlet shall be at least 16 inches by 20 inches in size. 
Louvers must satisfy the NEMA rod entry test for 3R 
ventilated enclosures A non-corrosive, vermin and insect 
proof, removable air filter shall be secured to the air 
entrance. The filter shall fit snugly against the cabinet door 
walL The main door hinge shall be a one piece, continuous 
piano hinge with a stainless steel pin mnning the entire 
length of the door mounted on the right side when facing 
the cabinet. The hinge shall be attached in such a manner 
that no rivets or bolts are used. 

429.3.3.1.3.2 Substantial metallic shelves or brackets to 
support the controller and auxiliary equipment shall be 

furnished and installed. A minimum of two (2) shelves 
shall be provided, unless approved otherwise. The shelves 
shall be adequately supporied at both ends by <mgle-type 
brclces. The shelves shall be of sufficient strength to prevent 
the shelf from sagging with the full weight of the control 
equipment. 

429.3.3.1.3.3 Control cabinets shall be of sufficient size 
to allow the controller assembly and all associated 
equipment to stand in an upright position on the shelving. 
No equipment shall be placed on the floor of grmmd 
mounted cabinets. The control cabinet shall be of sufficient 
size to allow the removal of the controller assembly by 
pulling this assembly straight out. It shall not be necessary 
to hun the assembly sideways to remove it from the cabinet. 
The cabinet shall be of sufficient size to allow the door to be 
closed with no interference to the wire harness mnning to 
the door. All equipment and wall mmmted devices shall be 
capable of being removed without relocating or tmjacking 
one device to another device. Cabinet wiring shall be such 
that the front panels of control equipment are not obscured. 

429.3.3.1.3.4 The minimtun acceptable cabinet size 
shall be as follows or as specified on the plans or in the 
special provisions, provided that the above mentioned space 
requirements are met· 

TYPE OUTSIDE 
OF DIMENSIONS 

CAB. HxWxD USE 

G 33" X 20" X 14" When called for on plans 
M 48" X 30" X 16" When called for on plans 
MSX 57" X 30" X 17" When called for on plans 
p 54" X 38" X 24" 4-Phase single rmg 

operation 
p 54" X 38" X 24'' 8-phase dual ring operation 
R 72" X 38" X 24" When called for on phms 

429.3.3. 1.3.5 All cabinets for controllers shall be of the 
ground mount type with internal bolts, unless otherwise 
called for on the plans. Anchor bolts and templates for their 
installation shall be shipped as soon as possible to the 
CONTRACTOR so that the necess<try concrete base may be 
installed in advance ofreceiving the controller. 

429.3.3.1.3.6 All cabinets shall be finished as follows: 

a. Steel Cabinets, Inside and Outside. 

First Coat. Flow Stage lron Phosphate coating 
Second Coat. TGIC Polyester Power 
Coat paint matching Federal Standard 595A 
Color Chip 27886, with a minimum dry film 
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thickness of 2 nun. 

b. Aluminum cabinets: No paint required. 

c. Special projects: Finish either steel or aluminum 
cabinets as designated on plans. 

429.3.3.2 CABINET WIRlNG, TERMINALS AND 
FACILITIES: These specifications together with NEMA 
Standards, describe the requirements for wiring, terminals 
and facilities within the cabinet. 

429.3.3.2.1 CABINET WIRJNG 

429.3.3 .2.1.1 All cabinet wiring shall be neat and firm 
and all harness and cabinet wiring shall be laced or bound 
together with Ty wrap or equivalent 

429.3.3 .2.1.2 All back panel wiring shall confonn to the 
following gauge and color: 

Om/walk loadswitch out- brown wire 
Yellow loadswitch out- yellow wire 
Red/don't walk loadswitch out- red wire 
CMU (other than AC pwr) -violet wire 
Controller I/0 - blue wire 
AC+(pwr panel to main panel)- blk wire 
AC+(main panel) - blk wire 
AC-(pwr panel to main panel)- white wire 
gauge 
AC-(main panel) -white wire 
Chassis grmmd (pwr panel) - green wire 
DC grmmd - grey wire 
Flash programming- orange wire 

- 14 gauge 
- 14 gauge 
- 14 gauge 
-22 gauge 
-22 gauge 
-8 gauge 
- 10 gauge 

- 8 

- 10 gauge 
- 8 gauge 
- 22 gauge 
- 14 gauge 

429.3.3.2.1.3 All wiring, 14 AWG and under, shall 
conform to MIL-W-16878/1, type BIN, OOV, 19 strand 
tinned copper. The wire shall have a minimum of 0.010 
inch thick PVC insulation with clear nylon jacket <md rated 
to 105 degrees Celsius. All 12 A WG and larger wire shall 
be UL listed THHN/THvVN 90 degrees celsius, 600 V, 
0.020 inch, thick PVC insulation and clear nylon jacketed. 

429.3.3.2.1.4 All connecting cables and wire mns shall 
be secured by mechanical clamps. Stick-on type clamps are 
not acceptable. 

429.3.3.2.1.5 Logic grmmd and chassis grmmd shall be 
isolated from each other within the cabinet In addition, 
chassis grmmd and AC- shall not be tied together within the 
cabinet. 

429.3.3.2.1.6 All wire at solder joints shall be hooked 
or looped armmd the eyelet or terminal block post prior to 

soldering to insure circuit integrity. Lap joint soldering is 
not acceptable. 

429.3.3.2.1.7 All back panel, D interface panel, and 
detector p<mel terminal blocks should be permanently 
numbered <md labeled as to their f1mction. 
429.3.3.2.2 BACK PANEL 

429.3.3.2.2.1 A back p<mel shall be provided for 
termination of all DC logic wiring. This panel shall be 
located on the back of the cabinet below the equipment 
shelves and shall include the load bay and the flasher/flasher 
relays. All terminals and plug-in units shall be readily 
accessible without moving any equipment. 

429.3.3.2.2.2 The back panel shall be a pre-wired type 
with the controller harness, conflict harness, <md detector 
inputs pennanently wired to the back of the p<mel. 
Connections for DC wiring shall be !f.-inch quick c01mect 
tab type, 300 Volt and 20 amp. rated, the wire being 
mechanically stripped !f.-inch <md the tab firmly crimped 
covering wire and insulation, or soldered. All AC connec­
tions on the panel back and all connections to the load 
switch/flasher receptacles shall be soldered. All NEMA 
functions shall be brought out to the front of the panel with 
screw type connector. It shall be possible to program on the 
front, using jumpers (clips or wires), the signal outputs for 
all the types of phasing operations possible for the specified 
controller <md to access all NEMA functions on the front for 
fhture auxiliary equipment. The terminal fimctions shall be 
clearly marked with the appropriate NEMA designation. 
When auxilimy equipment logic is called for on the plans, 
these connections shall be made on the front of the panel. 

429.3.3 .2.2.3 The panel shall be mounted to the cabinet 
so as to allow sufficient clearance between the cabinet wall 
and the panel's back connections. It shall be possible to 
drop the panel in the field (access back wiring) using simple 
hand tools. The load bay. including flasher, shall be a rack­
mounted type. The load switches and flasher shall be 
adequately supported after insertion to prevent falling out 
due to vibrations. 

429.3.3.2.2.4 The following mmrmum positions for 
plug-in units shall be provided: 

LOAD 
SWITCH FLASH 

RELAY 
NEMA 

TYPEOF CAB. POSITION POSITION FLASHER 
4 phase smgle nng 
8 phase dual ring 

8 2 
16 4 

429.3.3.2.3 POWER DISTRIBUTION PANEL: The 
power distribution panel shall be provided on the lower 
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right-hand side of the cabinet and shall be ft1lly enclosed 
with a removable cover to prevent accidental shock. The 
power panel shall include the main power feed terminal 
(barrier type), the required AC protection from lightning 
(EDCO SHP-300 surge arrestor or approved equal), !liter 
(RFI), MOV to ground, and ~my NEC requirements. 

429.3.3.2.4 DETECTOR PANEL 

429.3.3.2.4.1 A detector panel shall be provided on the 
left-hand side of the cabinet. 

429.3.3.2.4.2 Terminal blocks (barrier type), with re­
movable buss bm·s shall be provided for all detectors and 
pedestrian push-button field conductors as required on the 
plans. The detector rack shall include the "J" pin conductor 
appropriately tem1inated for extend/delay operation. 

TYPE DETECTOR DETECTOR 
OF RACK TERMINAL 

CABINET POSITION BLOCKS 
4 phase smgle ring 16 20 
8 phase dual ring 16 32 

8 PHASE DUAL RING OPERATION 
16 POSITION DETECTOR RACK 

(MINIMUM FOR EACH CABINET) 
U=Unit 

Ul U2 U3 U4 us U6 U7 U8 
PHI PH2 PH6 PH2EC PH3 H4 PHS PH4EC 
PHS PH2 PH6 PH6EC PH7 PH4 PH8 PH8EC 

U=UNIT 

SYSTEM DETECTORS & PREEMPTION 

U9 u 10 u 11 u 12 u 13 u 14 u 1S u 16 
'S15"1 'S1'53 'S1)5 SOT SD9 PED EVPl E\iPJ 
SD2 SD4 SD6 SD8 SDlO ISO EVP2 E\IW 

U=UNIT 

4 PHASE SINGLE RING OPERATION 
8 CHANNEL DETECTOR RACK 

(MINIMUM FOR EACH CABINET) 

Ul U2 U3 U4 us U6 U7 U8 
PHI PH2 PH4 PH2EC 'SD1 Sill FED E\IP! 
PH3 PH2 PH4 PH4EC SD2 SD4 ISO ~ 

U=UNIT 

429.3.3.2.4.3 Cormector/Pin assignments (2x22 pin 
edge card cormector with 0.1S6 inch contact centers, key 
slots located between B & C and M & N) shall be as 
follows: 

A =DC(-) Common 
l =Call Delay lnhibit (Chmmel l) 
B = DC(+) Power 
2 =Call Delay Inhibit (Chmmel2) 
C =Reset 
4 & D =Loop#! 
5 & E =Loop #1 
F = Output #I A Optocoupler (Collector) 
H = Output #lA Optocoupler (Emitter) 
8 &J =Loop #2 
9 &K =Loop #2 
L = Chassis Ground 
S = Output lB AccuCount FET (Drain) 
W =Output #2A Optocoupler (Collector) 
X = Output #2A Optocoupler (Emitter) 
Y = Output #2B AccuCmmt FET (Drain) 
Z = Output #lC Fail FET (Drain) 
19 = Output #2C Fail FET (Drain) 

All pins not listed are spares. 

429.3.3.2.S "D" CO!\'NECTOR PANEL: A 110 11 

cormector panel with harness shall be provided with each 
cabinet assembly on the left hand side of the cabinet, fully 
wired to provide all functions. All terminal blocks shall be 
banier type. The p~mel shall contain provisions for 
mounting two (2) 120 volts AC relays for preempt inputs 1 
and 2, and 114 AMP fuses for each relay. 

429.3.3.2.6 TERMINALS: All terminals shall be 
numbered and identified with nomenclature that 
corresponds to the nomenclatme on the controller assembly 
wiring diagram. 

429.3.3.2.7 TELEMETRY INTERFACE 

429.3.3 .2.7 .1 A telemetry interface harness and printed 
circuit board interface panel shall be supplied with each 
cabinet assembly. All terminal blocks shall be barrier type. 
As a minimum, the following input/output shall be 
accessible from the telemetry interface paneL 

Local Controller Command Lines 1 & 2. 
Local Controller Read Back Lines 1 & 2. 
Master Controller Command Lines 1 & 2. 
Master Controller Read Back Lines 1 & 2. 
Chassis Grounds. 
Four Special F1mction Outputs. 
Eight System Detector Inputs. 
Flash lnput. 

CMU Flash lnput. 

429.3.3.2.7.2 A socket mmmted communication line 
transient protection device shall be supplied with the 
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telemetry interface panel. The transient protection device 
shall be wired in series w·ith the telemetry communications 
circuit. 

429.3.3.2.7.3 Communication line imped<mce shall be 
matched to the transmitter output impedance to minimize 
noise on the line. 

429.3.3.2.8 SYSTEM MOV RATING: When a system 
master is called for, MOV rating shall be provided on the 
DC outputs (controller inputs) when not provided internal 
to the unit. 

429.3.3.2.9 WIRING DIAGRAMS 

429.3.3 .2.9.1 Four sets of wiring diagrams (one shall be 
mylar type) shall be furnished for each cabinet. The cabinet 
shall be equipped with a plastic envelope to house one or 
more cabinet wiring diagrams. These wiring diagrams shall 
be furnished with the equipment submitted to the 
ENGINEER before testing will begin. 

429.3.3.2.9.2 The cabinet wiring diagrams shall show 
and identify the connectors for all equipment and switches, 
relays, flashers, etc. 

429.3.3.2.9.3 The diagrams shall also have a complete 
intersection sketch, with street names and north arrow 
including labeling of signal heads and detectors and a signal 
sequence chart identified and related to the intersection 
sketch. 

429.3.3.2.10 ADDITIONAL ITEMS: The following 
additional terminals, protection devices, and switches shall 
be furnished for all cabinets: 

429.3.3.2.10.1 A lR. listed circuit breaker for filtered AC 
power serving all solid state devices including load switch­
es, sized as follows: 

( 1) 40 AMP protection for four phase single ring 
assemblies. 

(2) 50 AMP protection for eight phase dual1ing 
assemblies. 

429.3.3.2.10.2 A separate 20 AMP breaker for AC circuit 
serving the G.F.I. outlets, fan and light. 

429.3.3.2.10.3 
connections. 

Term:inal blocks (barrier type) for all AC+ 

429.3.3.2. 10.4 Copper grolmd strip, mounted and grolmd 
to cabinet wall, for connection of all common conductors. 

429.3.3.2.10.5 All field signal output circuits shall be 
terminated on an unfused barrier type terminal block with 
a minimum rating of 15 amps. AC field tern1inals shall 
have a number 10-32x7/16 inch screw as a minimum. All 
field input/output terminals shall be identified by permanent 
numerical marking strips. All field flash sequence 
programming shall be accomplished at the field terminals 
with the use of screwdriver only. Field tetminal blocks 
shall be wired to use four positions per vehicle or overlap 
phase (green, yellow, red. flash). It shall not be necessary 
to debuss field te1minal blocks for flash prograrrm1ing. 

429.3.3.2.10.6 Terminal blocks (barrier type) shall be 
provided to terminate a special equipment harness. These 
tetminals shall be located on the right-hand side of the 
cabinet. above the power distribution panel. 

429.3.3.2.10.7 Tenninals for connecting interconnect 
cable tie points and intercabinet termination when required. 
Tr<msient protection (MOV with rating or as called for on 
the phms) shall be provided on all external lines. 

429.3.3.2.10.8 One duplex G.F.I. convenience outlet 
shall be fllmished for energization oftest equipment, tools, 
and lighting. A second duplex G.F.I. convenience outlet, 
wired to filtered AC power, shall be furnished for telemetry 
equipment. The G.F.I. convenience outlets shall be NEMA 
type 5-15R. 

429.3.3.2.10.9 Switches behind police auxiliary door. 

429.3.3.2.10.9.1 Main switch, identified "On-Off," wired 
to tum off signal light power when switched to off position 
and to de-energize the controller <md auxiliary equipment. 
This switch and cmmecting wiring, shall be rated at 50 
AMP minimum. 

429.3.3.2.10.9.2 Auto flash switch, identified "Auto 
Flash." wired to keep controller energized and to place 
signals on flash when switched to flash position. The 
controller shall have stop timing applied when in the ilash 
position 

429.3.3.2.10.10 Tnterior Cabinet Switches. 

429.3.3.2.10.10.1 The interior switches below and 
convenience outlet specified above shall be combined on a 
single panel and mounted on the back side of the cabinet 
door unless otherwise noted. All switches except main 
switch shall be heavy duty and rated 15 AMPS minimum. 
Momentary push buttons shall be rated at 1 AMP minimum 
for all vehicle and pedestrian inputs to the controller. Any 
exposed terminals or switch solder points shall be covered 
with a non-flexible shield to prevent accidental contact. All 
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switch fhnctions must be permanently ;md clearly labeled. 
All wire routed to the police door and test push button p<mel 
shall be adequately protected against damage from 
repetitive opening <md closing of the main door. 

429.3.3.2.10.10.2 Test Switch. Two-position switch, 
identified "Auto Flash," wired to de-energize the signal light 
power when switched to t1ash position and to permit the 
controller to cycle through its normal sequences while 
displaying t1ash indications on signals. 
429.3.3.2.10.10.3 Controller On/Off Switch. Two­
position switch, identified "Controller On/Off," wired to de­
energize the controller and auxiliary equipment when 
switched to the off position. 

429.3.3.2.10.10.4 Vehicle <md Pedestrian Detector 
Switches. Two position momentary switches labeled "ON 
TEST" wired to each vehicle and pedestrian detector input 
for permitting the substitution of manual call into each 
controller detector input. IdentifY switches as to 
phase/fi.mction. 

429.3.3.2.10.10.5 Preemption Test Switches. Test 
switches shall be provided to permit a manual preempt 
input. Each preemption phase shall have a separate switch 
with each phase appropriately identified. 

429.3.3.2.10.10.6 Conflict Monitor Door Switch. The 
cabinet shall include a switch that prevents a signal from 
full operation without the cont1ict monitor property 
connected to the cabinet harness. 

429.3.3.2.10.10.7 Door Open Switch. The cabinet shall 
include a door switch to log an event to the system master 
that the door is open. 

429.3.3.2.10.10.8 Fluorescent Light Door Switch. The 
cabinet shall include a door switch that turns the cabinet 
fluorescent light on when the cabinet door is open. 

429.3.3.2.10.11 Radio line filter (RFI) for filtering AC+ 
lights and control power for solid state light control and 
controller operation. 

429.3.3.2.10.12 Pedestrian push-button isolation (field 
circuit) shall be rack mounted to protect solid state devices 
from transient voltages, i.e., prevent transients from being 
induced in the open pedestrian push-button circuits by 
isolation transformer(s), or by optoisolation. 

429.3.3.3 ADDITIONAL CABINET FEATURES 

429.3.3.3.1 Cabinet Fan. A fan shall be mounted in the 
controller cabinet and shall be thermostatically controlled 

and shall tum on at a cabinet temperature m<mually 
adjustable through a nmge of 70 degrees F to 160 degrees 
F. The fan ~md cabinet vent holes shall be located with 
respect to each other so as to direct the bulk of the air flow 
over the controller unit. The inside opening shall be 
covered with /S-:inch max.imum mesh screening to prevent 
the operator from accidentally coming in contact with 
moving f<m blades. The cabinet intake fan vent here shall 
be filtered. 

429.3.3.3.2 Fluorescent Light. A fluorescent fixture and 
lamp shall be mounted in the cabinet over the door, 
positioned so as to minimize damage when sliding 
equipment off shelves. The t1uorescent fixtme shall be for 
<m F20T12 lamp in all grmmd mounted cabinets and for an 
Fl5Tl2 lamp in pedestal cabinets. The lamp shall be 
packaged separately when transported to avoid breakage. 
The fluorescent light shall be turned on by use of a door 
switch. 

429.3.3.3.3 Door Stops. Each controller cabinet door 
which is 22 inches or more in width or 6 square feet or 
larger in area shall be provided with a stop to limit door 
opening to both 90 degrees <md 180 degrees, plus or minus 
l 0 degrees. The stop shall be provided with a catch which 
can be operated when the door reaches the extreme open 
position and which will hold the door open securely until 
released. 

429.3.3.4 SOLID STATE SIGNAL AND 
PEDESTRIAN LOAD SWITCHES 

429.3.3.4.1.1 All signal load switches shall be external 
to the controller and shall be carried in the back p<melload 
bay. 

429.3.3.4.1.2 In addition to this specification, all signal 
control load switches shall conform to NEMA Standards. 

429.3.3.4.2 The signal control assembly shall consist of 
a separate plug-in unit containing control circuitry for the 
operation of three separate signal lamp circuits. Vehicle 
and pedestri<m control assemblies shall be interchangeable. 
Any unused output of each control assemble shall not be 
used for any other function or phase. 

429.3.3.4.3.1 Circuitry shall consist of solid state 
electronic components. No mechanical relays shall be used 
for tl1e opening <md closing of sit,'11al light circuits or for any 
other purpose. 

429.3.3 .4.3 .2 The design life of all components under 
24 hours per day operating conditions in their circuit 
application shall not be less than five years. 
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429.3.3 .4.4 All load switches shall be rated at 20 AMPS. 

429.3.3 .4.5 Each load switch shall include three LED 
indicators on the face of the switch, visible through the door 
opening of the cabinet, and connected to the input fimctions. 

429.3.3.5 SOLID STATE FLASHER 

429.3.3.5. 1 A solid state flasher, NEMA type 3, 20 
amps per circuit, dual-circuit, shall be fi1rnished with each 
controller cabinet. The flasher shall be rack-mmmted in the 
back panel adjacent to the load bay. All solid state flashers 
shall conform to NEMA Standards. 

429.3.3.5.2 The flasher transfer relays shall be the 
normally open, multi-contact plug type. A sufficient 
number of relays shall be provided to permit any 
combination of flashing red or yellow indications. One RC 
network shall be wired in parallel with each group of three 
flash transfer relays and any other relay coils. All flash 
transfer relay sockets shall be Cinch-Jones #2408SB or 
approved equal. 

429.3.3.6 CONFLICT MONITOR (NEMA Plus). 

429.3.3.6.1 A conflict monitor 1mit shall be fi1mished 
with each controller. All signal monitors shall be the self­
contained, shelf mounted type with the appropriate NEMA 
MS connector(s). ln addition to this specification, all 
conflict monitors shall conform to NEMA Standards. 

429.3.3.6.2 
follows: 

Minimum monitor fi.mctions shall be as 

429.3.3.6.2.1 Conflicting GREEN, YELLOW or 
WALK signal indications at the controller assembly field 
terminals. 

429.3.3.6.2.2 Detect the absence of a required RED 
signal indication at the field terminal when the GREEN or 
YELLOW inputs of that channel are not active. The red 
monitor point shall be made on the field side of the field 
output terminal. 

429.3.3.6.2.3 Monitor the operating voltage m the 
controller unit and the+ 24 volt DC inputs. 

429.3.3.6.2.4 Simultaneous sensing of active GREEN 
and YELLOW or GREEN and RED signal indications on a 
channel. If either of these conditions exist for 700 
milliseconds, the conflict monitor shall not trigger. If either 
of these conditions exist for 1000 milliseconds, the conflict 
monitor shall trigger. 

429.3.3.6.2.5 Absence of an active YELLOW input for 
a preset period (2.0 to 2.8 second range) following the 
termination of an active GREEN input on a channeL 

429.3.3.6.2.6 In the event of any of the above faults, the 
monitor shall apply stop timing to the controller unit and 
transfer the signals to a flashing operation. 

429.3.3.6.2.7 Green or Walk vs. Yellow. When 
enabled, all channels will monitor for Green or Walk 
indications on at the same time as the Yellow for that same 
channel. 

429.3.3.6.2.8 Green, Walk or Yellow vs. Red. When 
enabled, the corresponding channel will monitor for Green, 
Walk or Yellow indications on with the Red indication of 
the chrumel. 

429.3.3.6.3 Manual reset shall be required following a 
conflict or sequence failure, or absence of red; to place 
signals in norn1.1.l operation. Return to normal operation 
shall be autom:'ltic after a power supply fault or power 
outage, following a preset period of flashing operation. 
Flashing operation shall not be returned to normal operation 
if a conflict has been detected prior to a power intem1ption. 

429.3.3.6.4 A cabinet interlock shall be provided 
indicating the presence of the monitor and causing a transfer 
to flashing operation if the monitor is disconnected. 

429.3 .3.6.5 Monitor shall include a LCD readout display 
with the minimum indicators required as follows: 

a. Triggering of the conflict monitoring. 

b. Triggering of the RED monitoring. 

c. Triggering of the sequence monitoring. 

d. Triggering of the +24 Y monitor portion #1. 

e. Triggering ofth e + 24 Y monitor portion #2. 

f. Triggering of the controller voltage monitor. 

g. One indicator per channel which displays an 
active GREEN, YELLOW or WALK input. 
This channel indicator shall latch with the 
triggering of the conflict monitor. 

h. A RED failure. The channel indicator(s) in 
fault shall illuminate. 

1. A sequence failure. The channel indicator(s) 
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in nmlt shall illuminate. 

J. Green or Walk vs. Yellow. 

k. Green, Walk or Yellow vs. Red. 

429.3.3.6.6 Monitor shall be capable of recording fault 
history and generating reports. 

429.3.3.6.7 Type of monitor to be fhmished: 

CABINET TYPE 
4 phase smgle nng 
8 phase dual ring 

MONITOR TYPE 
NEM.A: Plus 6 Channel 

NEMA Plus 12 Challllel 

429.3.4 If new traffic actuated controllers and controller 
cabinets are called for on plans, the CONTRACTOR shall 
provide controllers and cabinets made by the same 
manufacturer. 

429.4 CONSTRUCTION REQUIREMENTS. 

429.4.1 Traffic signal controller cabinets shall normally 
be installed on concrete bases in the location shown on the 
plans or as directed by the ENGINEER. The cabinet door 
shall f1ce away from the street unless otherwise specified on 
the plans. Upon installation of a ground m01mted controller 
cabinet, the necessary grout or caulking shall be placed 
between cabinet and concrete base to provide a weather­
resistant, dust-tight installation. 

429.4.2 Should the CONTRACTOR find it necessary at 
a certain traffic signal system installation to provide a 
controller cabinet which is to large to be mounted on the 
type mounting arrangement as shown on the plans, he shall 
immediately notify the ENGINEER that a mmmting change 
is necessary. This notification shall be prior to the pouring 
of the base as shown on the plans. The CONTRACTOR 
shall provide the proper mounting hardware and mount the 
controller cabinet as directed by the ENGINEER. 

429.4.3 No conduit entry shall be made into the side of 
the cabinet unless otherwise called for on the plans or 
approved by the ENGINEER. 

429.4.4 TESTING 

429.4.4.1 The CONTRACTOR shall have the controllers 
and cabinets, <md any specified auxiliary equipment 
transported to Traffic Engineering Operations Division, 
Pirro Yard, City of Albuquerque with appropriate written 
documentation including project identification, signal plan 
sheets, operator manuals, and transmittal letter. These items 
will be delivered no less than 60 days prior to the 

ENGINEER's accept<mce of compliance and the equipment 
wiii be tested for a minimum of 30 days of the 60 day 
period. The controller and cabinet furnished at this time 
shaii be capable of operation with all load outputs and shall 
be complete in accordance with the plans, including any 
auxiliary equipment. 

429.4.4.2 The controller may be subjected to inspection 
<md testing as follows: 

429.4.4.2.1 Visual inspection for compli<mce with 
contract requirements, ammgement of equipment, specified 
markings, and workmmship. 

429.4.4.2.2 Operational Testing. 

1. Specified phasing. 

2. Various timings. 

3. Indicators. 

4. Pedestrian phasing. 

5. Auxiliary f1mctions <md interconnects. 

6. Flash mode. 

7. All possible conflicts for fail safe. 

8. Preemption intem1ption with every function and 
phase, when applicable. 

9. Load switches at 1800 watts. 

10. Intem1pted power test. 

11. Timings ~md operation at input voltage of 105 
and 130 VAC. 

12. Ambient temperature of 160 degrees F + 5 
degrees F for a maximum period ofl4 days.-

429.4.4.2.3 The controller will be deemed to have failed 
to comply with these specifications if, as a result of the 
above mentioned tests, its operation or component parts are 
affected in any mmm er. 

429.4.4.2.4 In the event of a component failure ail 
testing will be stopped, <md the CONTRACTOR will be so 
notified. It will then be the CONTRACTOR's responsibility 
to provide for the disposition or repair of the controller. 
The CONTRACTOR may submit new or repaired 
equipment for testing, and the ENGINEER will determine 
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the length of this new test period up to 30 days. 

429.4.4.2.5 Upon notification of completion of the lab 
test and acceptance, the CONTRACTOR shall transport the 
controller <md cabinet from the Pino Yard to the project site. 

429.4.4.2.6 In addition to the lab tests, final acceptance 
of all controllers and cabinets shall occur as specified in 
Section 420 - General Clauses for Traffic Signal and Street 
Lighting Systems. 

429.4.5 TURN ON 

429.4.5.1 The tum on of all controllers and auxiliary 
equipment after installation shall be made only after the 
entire signal system has been inspected and approved by the 
ENGINEER and the Traffic Engineer. The 
CONTRACTOR shall give the ENGINEER, and the Traffic 
Engineer at least five (5) working days advanced written 
notice of the anticipated tum-on time. Personnel of Traffic 
Engineering Operations Division shall be present during 
t1Un on. The CONTRACTOR shall remove any conflicting 
traffic control signing as directed by the ENGINEER. 

429.4.5.2 When called for on the plans, the 
CONTRACTOR shall arrange for a qualified 
manufacturer's representative to be present at the tum-on 
and/or to conduct a prepared school for new or special 
control equipment. The time and location shall be as 
specified on the pLms. 

429.4.6 MODIFICATIONS: Modifications and/or added 
equipment to an existing cabinet shall be made by a 
qualified signal manufacturer's representative. Cabinet 
wiring diagrams will be available at Traffic Engineering 
Operations Division, Pino Yard, City of Albuquerque or as 
noted on the plans. The proposed modifications to these 
wiring diagrams shall be returned and approved by the 
ENGINEER before any cabinet modification work is 
started. All work shall be inspected by the Traffic Engineer 
or his delegated representative(s) before the system is re­
energized. 

429.4.7 REMOVE AND RESET SIGNAL 
CONTROLLER: Remove and Reset Signal Controller. 
The CONTRACTOR shall disconnect existing signal 
controller from the existing controller cabinet, relocate the 
controller to the location shown on the plans, and reinstall 
the controller in a new or used controller cabinet. 

429.4.8 REMOVE AND RESET SIGNAL 
CONTROLLER CABINET: The CONTRACTOR shall 
constmct new foundations for fue signal controller cabinet. 
The CONTRACTOR shall then remove existing signal 

controller cabinet and relocate the signal controller cabinet 
to the new foundations. All field wiring including loop 
lead-in cables, power, pedestrian pushbuttons, and signals 
shall be reconnected to provide a complete <md operational 
signal. 

429.5 MEASUREMENT AND PAYMENT. 

429.5.1 Tmffic actuated controllers, system masters, four 
phase single ring controller cabinets, eight phase dual ring 
controller cabinets, including all associated auxiliary 
equipment, will be measured by the lmit of each type 
specified, complete in place. 

429.5.2 Removing <md resetting signal controllers and 
cabinets will be measmed by the unit of each type specified, 
complete in place. 

429.5.3 The accepted quantities of traffic actuated 
controllers system masters, four phase single ring controller 
cabinets. eight phase duel ring controller cabinets and 
removing and resetting signal controllers and cabinets will 
be paid for at the contract unit price per unit of 
measurement for each of the pay items listed as shown on 
the bid proposal. 
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SECTION 430 

REMOVAL OF TRAFFIC SIGNAL PRESSURE DETECTOR 

430,1 GENERAL 

The work covered by this section consists 
of furnishing all labor, equipment, mate­
rials, and incidentals necessary for the 
removal and disposal of existing traffic 
signal pressure detectors and removal and 
replacement of pavement, as specified 
herein. 

430,2 REFERENCES 

430.2.1 ASTM 
D 1557 

430.2.2 This publication: 
SECTION 336 
SECTION 343 

430.3 MATERIALS 

Replacement of pavement shall be with 
asphalt concrete as described in 
Section 336. 

430.4 REMOVAL METHODS 

430.4.1 Prior to removal CONTRACTOR 
shall verify with Traffic engineering 
that detector is inactive. Traffic 
signal pressure detectors shall be re­
moved by means and methods such that no 
adjacent pavement to remain in place is 
damaged, At any intersection, only one 
detector on any leg shall be worked on at 
any one time. 

430.4.2 Prior to removing the detector, 
the pavement shall be marked with smooth, 
horizontal lines a distance of six inches 
(6") around the perimeter of the concrete 
foundation. Then, the pavement shall be 
saw cut with a power saw along these 
lines to a depth sufficient to permit 
removal without damaging adjacent pave­
ment. Any unnecessary irregular breaking 
caused by the CONTRACTOR shall be re­
placed at no additional expense to the 
City. Any irregular breakage regard­
less of the cause shall be trimmed back 
as required by the ENGINEER. After the 
cut is made, the pavement shall be re­
moved around the perimeter of the 
detector according to section 343. 

430.4.3 Existing conduit shall then be 
disconnected and the detector removed by 
whatever means necessary so that adjacent 
pavement remains undamaged. 

430,5 PAVEMENT REPLACEMENT 

430.5.1 All loose and foreign material 
shall be removed and the base smoothed 
and compacted. Subbase rna ter ial shall be 
placed and compacted to 95 percent of 
maximum density, as determined by ASTM 
D 1557. The top of the subbase material 
shall be 8 inches below the sur face of 
the adjoining pavement. 

430,5,2 If the adjacent pavement is 
asphaltic concrete, then the following 
procedure for pavement replacement shall 
apply. Asphalt tack coat shall then be 
applied. An asphalt concrete base 
course, 1500-lb. stability, shall be 
placed in maximum 4-inch lifts to within 
one and one-half inches of the surface of 
the adjacent pavement. A one and one­
half inch asphalt concrete surface 
course, 1800-lb. stability, shall be 
placed over the base course to match the 
grade of the existing surface. 

430.5.3 If the 
Portland cement 
replacement shall 

adjacent pavement is 
concrete, pavement 
meet the Standard 

Specifications for Portland Cement 
Concrete Pavement. 

430.6 MEASUREMENT AND PAYMENT 

The removal of pavement and pressure 
detector, disconnection of conduit, and 
placement of pavement materials, as 
specified shall be considered a complete 
construction item. Pay shall be made at 
the unit price per each detector, as 
specified in the Bid Proposal. 
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SECTION 431 

BEACONS Ai\fD SPECIAL SIGNAL EQUIPMENT 

431.1 GENERAL. This work shall consist of furnishing 
and installing intersection control and hazard identification 
beacons and other specialized signal equipment in 
compliance with the specifications, details shown on the 
plans, and Standard Drawings at the location shown on the 
plans, or as established by the ENGINEER. 

431.2 REFERENCES. 

431.2.1 American Association of State Highway and 
Transpo1tation Officials (AASHTO) Standard 
Specifications, Latest Edition 

Ml33 Preservative and Pressure Treatment 
Process for Timber 

431.2.2 American Society for Testing and Materials 
(ASTM) Standard Specifications, Latest Edition 

A 123 Zinc Coating on Product Fabricated from Rolled, 
Pressed, <md Forged Steel Shapes, Plates, Bars, 
and Su·ipes 

431.2.3 Manual on Uniform Traffic Control Devices 
(MUTCD), Latest Edition 

431.2.4 National Electrical Code (NEC), Latest Edition 

431.2.5 

431.2.6 

National Electric Manufacturers Association 
(NEMA) Standards, Latest Edition 

This Publication, Latest Edition 

SECTION 101 PORTLAND CEMENT CONCRETE 
SECTION 102 STEEL REINFORCEMENT 
SECTION 501 EXCAVATION AND BACKFILL FOR 

STRUCTURES 
SECTION 701 TRENCHING, EXCAVATION, AND 

BACKFILL 

431.3 MATERIALS. 

431.3.1 BEACON ASSEMBLY: Beacon assemblies 
shall be single section, 12" lens, traffic signal assemblies in 
accordance to the requirements of Section 427 Signal 
Assemblies. Beacon assemblies shall normally display a 
flashing red or yellow indication as called for on the plans. 
Beacons shall be mounted on the specified support (Type I 
standard, sign support or span wire) as detailed on the plans. 
The mounting of beacons may be singly or in groups as 
required. 

431.3.2 SPAN WIRE INSTALLATION: Span wire 
installments shall be a set of poles and guy wire support 
system over a roadway normally used for flashing beacons 
<md temporary signals. Span wire installations shall include 
poles, guy wire, chunps, shackles, turnbuckles and all 
additional material listed on the plans. 

431.3.2.1 POLES 

431.3.2.1.1 Poles shall be free standing, steel strain 
poles, or timber poles capable of supporting the span and 
specified without noticeable bending. 

431.3.2.1.1.1 STEEL STRAIN POLES: Strain poles 
shall be fabricated from round or octagonal, tapered steel 
tube of a length detailed on the plans and a wall thickness of 
3 gauge (approx. 1/4 inch.) or thicker as required by the 
design span shown on the plans and an AASHTO 80 wind 
loading. The steel shall have a yield strength of 48,000 psi 
or greater. All strain poles shall be galvanized inside ;md 
out in accordance with ASTM A 123. The length ;md 
minimum top ~md bottom pole outer diameters shall be as 
called for on the plans. 

431.3.2.1.1.2 TIMBER POLES: Timber poles shall be 
treated in accordance with the "equipments of AASHTO M-
133. Poles shall be ofthe size called for on the plans and as 
a minimmn shall be butt treated. 

431.3.2.2 ANCHORS: The <mchor base shall be 
designed to develop the maximum strength of the shaft. 
Anchor bolts shall be 1 Yz" diameter by 5'0" long with 
minimum tensile strength of 85,000 psi, or as called for on 
the plans. All anchor bolts shall be provided with two nuts 
and two washers each. 

431.3.2.3 GUY STRAND WIRE: Guy strand wire (7-
wire) shall be provided with an approximate weight of273 
lbs. per 1,000 feet and a minimum braking strength of 
10,000 lbs. 

431.3.3 FLASHER CONTROLLER. 

431.3.3.1 FLASHER 

431.3.3. 1.1 TI1e flasher unit shall be an alternating two­
circuit ( 115 VAC), solid slate plug-in type with a 20 amp or 
greater rating per circuit. The unit shall be designed to plug 
into a NEMA type. 

431.3.3.1.2 All flasher units shall be fully solid state 
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with no moving parts. The unit shall utilize zero voltage 
switching with 50 percent on-time and a flash rate of 50 to 
60 per minute. All flasher units shall be designed to operate 
at full capability from -30F to + 160F mnbient temperature. 

431.3.3.2 CABINET. 

431.3.3.2.1 The cabinet shall be a sturdy, cast or sheet 
ahuninmn housing with a hinged main door equipped with 
a lock for a police key. Two police keys shall be furnished 
with each cabinet. The cabinet shall be at least 12 inches by 
10 inches by 6 inches deep or as required to house the 
specified equipment. All switches and controls shall be 
accessible through the front door. 

431.3.3.2.2 The cabinets shall be designed for side-of­
pole motmting tmless otherwise shown on the plans. Access 
to the cabinet shall be through a hole located in the bottom 
and top, drilled and threaded to accept a 1 Y2 inch GRC 
conduit, or as detailed on the plans. All cabinets shall be 
finished in accordance with Section 429 - Traffic Signal 
Controllers. 

431.3.3.2.3 All cabinet wiring shall be neat and firm. 
All wiring and harnesses shall be laced or bound together 
with Ty wrap or equivalent. All terminals shall be 
numbered and identified in accordance with a cabinet 
wiring diagrarn which shall be fnmished by the supplier. 
The flasher cabinet shall include the following terminals, 
protection devices <md switches: 

a. Terminal (barrier type) for 115 VAC power 
feed. 

b. Main power supply circuit breaker, 15 arnp. 
min. rating. 

c. Terminals (barrier type) for field conductor to 
beacons, one for each circuit. 

d. Signal shutdown switch, not affecting clock 
power. 

e. Copper ground strip, grmmded to cabinet, for 
connection of all common conductors. 

f. Terminal (barrier type) for time switch opening 
and closing as required. 

g. Radio line filter for filtering AC +power. 

h. Lighting arrester for filtering lighting or high 
voltages to ground for protection of equipment. 

431.3.3.2.4 When specified, the flasher controller shall 

include a time switch. The time switch shall be a weekly 
time clock, programmable for the on/off function at up to 
eighttimes a day and 40 times a week. The time clock shall 
have <m available automatic daylight saving time cmrection. 
It shall be possible to vmy or omit a day prog:rarn. 
Progrmnming shall be by keyboard and/or digital switches. 
Time of day <md keyboard entered data shall be shown on 
an LED display. The clock shall have battery backup so 
that in the event of loss of AC power, time will be held a 
minimmn of 48 hours at an accuracy of± 0.005% or better. 
The time switch shall make it possible to turn the flashing 
field indications on or off on either a time of day basis or 
manually. The time clock unit shall be mounted on the back 
side of door. 

431.4 CONSTRUCTION REQUIREMENTS. 

431.4.1 Beacons <md flasher controllers shall be mounted 
on the specified support as called for and detailed in the 
pl<UlS. 

431.4.2 Installation of span wire poles including anchor 
bolts shall include the erection of poles as shown on the 
plans, installation of anchor bolts in a foundation, and 
leveling the pole. The fmmdation shall cure for a minimmn 
of 7 days before the pole placement. Grout (4 inches 
minimum) shall be placed between anchor base and the top 
of the foundation after raking. The complete span wire 
shall be tensioned with the sag shown on the plans or as 
directed by the ENGINEER. 

431.4.3 Required electrical cable shall be nm inside the 
pole <md extended through the top with standard 
weatherhead fittings if steel poles are used. Electrical cable 
shall be run inside galvanized rigid conduit along the 
outside of the pole if wooden poles are used. 

431.4.4 When "temporary signal spans" for use during 
constmction are called and there is not a signal controller 
available, the CONTRACTOR shall supply a signal 
controller. 

431.4.5 When the plans call for temporary signal spans 
the CONTRACTOR shall remove the material on 
completion of the work. Temporary signal spans shall 
remain the property of the CONTRACTOR after removal 
unless otherwise specified on the plans. 

431.5 MEASUREMENT AND PAYMENT. 

431.5.1 Beacons and flasher controllers will be measured 
by the unit, complete in place. 
431.5.2 Span wire installation will be measured by the 
lump sum including all items listed on the plans or as shown 
in the Standard Drawings complete in place. 
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431.5.3 Tempor~uy Signal Spans will be measured by the 
lump sum including all items listed on the plans or as shown 
in the Standard Drawings, all adjustment work required 
during constmction phases, and all electrical energy and 
maintenance costs, complete in place. 

431.5.4 The accepted quantities of beacons, flasher 
controllers, signal spans, and temporary signal spans will be 
paid for at the contract unit price per 1mit of measurement 
for each of the pay items listed as shown on the bid proposal 
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SECTION 432 

LUMINAIRES 

432.1 GENERAL. This work shall consist of furnishing 
and installing huninaires on standards, bridge structures, or 
sign supports in compliance with the specifications, details 
shown on the pl;ms, and St<mdard Drawings, at the locations 
shown on the plans, or as established by the ENGINEER. 

432.2 REFERENCES. 

431.2. I American National Standards Institute (ANSI) 
Standards, Latest Edition 

RPS Roadway Lighting (IES) 

432.3 MATERIALS. 

432.3.1 STREET LIGHT LUMINAIRE. 

432.3.1.1 Street light luminaires shall be horizontal­
burning cobra type with a 2-inch slipfitter on the house side 
for mmmting on a Type V standard. The lamp type (metal 
halide, or high pressure sodimn), lamp wattage, and line 
voltage shall be as specified on the plans or in the special 
provisions. The required ballasts shall be an integral part of 
the huninaire and shall be pre-wired to the lamp socket 
(may use quick disconnect plugs), requiring only connection 
to the power supply terminal (screw type). 

432.3.1.2 Unless otherwise specified in the plans, all 
fixtures shall have fitll cutoff optics and shall have ;m 
ANSVIES M-C-II distribution. Photometric data shall be 
submitted to the ENGINEER for approval. 

432.3. I .3 Glassware shall be ofthe refractor type (unless 
otherwise specified in plans as a cutoff type) with inner and 
outer prisms for horizontal light control. Refractors shall be 
Borosilicate glass. 

432.3.1.4 The refractor shall be mounted in a door- frame 
assembly which shall be hinged to the luminaire at the 
house side and fastened at the street side by means of an 
automatic latch. 

432.3.1.5 The reflector shall be anodized aluminum, 
ALZAK, ALGLAS or approved equal treatment. The 
socket shall be of a high grade porcelain with both axial and 
vertical adjustment. 

431.3 .1. 6 The reflector and lamp socket shall be secured 
to the upper housing. The refractor and doorframe 
assembly shall be forced upward at the street side by spring 

pressure ag<tinst a gasket seat when in the closed and latched 
position. 

432.3.1. 7 The ballast shail be an easily removable power 
pack connected by a quick disconnect plug. The ballast 
shall be accessed through a separate rear door not disturbing 
the sealed optical system, or through a single door, also 
accessing the optical system, when the ballast is mounted to 

a tray that is removable without the use of tools. 

431.3.1.8 The slipfitter shall provide positive clamping 
on 1-114 or 2" pipe bracket. It shall also permit leveling of 
the huninaire on the horizontal+ 3 degrees. 

431.3.1.9 Lluninaires with f111l cutoff distributions shall 
utilize a shielded optical system that incorporates a specially 
designed reflector and a heat and impact resist<mt flatglass 
lens. The huninaire shall allow no light above 90 °. 

431.3 .1.1 0 An individual photocell controller on the top 
of the housing, mounted inside or outside, shall be provided 
when specified on the plans or special provisions. 

431.3.1.11 All gaskets shall be composed of a material 
capable of withst<mding the temperature involved and shall 
be securely held in place. The housing and refractor ring 
shall be of die-cast aluminum. The latch and exposed hinge 
parts shall be manufactured from noncorrosive material. 

431.3.1.12 When mmmted on Bridge Deck, tl1e pole shall 
be mmmted on a vibration dampening pad and the fixture 
shall have a lamp stabilizer to reduce the potential for 
damage to the fixtures from vibration. The fixture shall be 
certified to withstand a 3G vibration test. 

432.3.2 AREA LUMINAIRE: Area luminaires shall be 
decorative type luminaires mounted on Type IV st<mdards. 
The general appear<mce, color, and electrical requirements 
shall be as detailed in the special provisions <md!or plans. 
Unless otherwise specified, the luminaire shall provide a 
symmetrical light distribution. 

432.3.3 UNDERPASS LUMINAIRE 

432.3.3.1 Underpass luminaires shall be designed to 
mount directly on a wall with surface wiring or over a 
recessed outlet box, in conformance with details on the 
plans. The luminaire may be mounted by a flush outlet box 
stud or by three mounting bolts. Underpass luminaires shall 
be weatherproof. self-contained units with an integral 
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ballast. The luminaire shall consist of a die cast aluminum 
base housing, Borosilicate Prismatic Glass Refractor, hinged 
lens assembly and have a quality gasket between the door 
and housing. 

432.3.3 .2 The reflector shall be of anodized aluminum, 
ALZAK, ALGLAS, or approved equal. The almninurn 
reflector <md socket shall be mounted rigidly to the housing. 

432.3.3.3 Lamps shall be !50-watt high pressure 
sodium, ANSI Code S55 unless otherwise specified on the 
plans or in the special provisions. 

432.3.3.4 Vandal protection shall be provided by either 
a cast aluminum grid guard or a Lexan shield over the 
refractor. The latches shall be tamper resistant. 

432.3.3 .5 The lurrlinaire shall light an area one mounting 
height on either side of the fixture and two motmting 
heights in front. 

432.3.4 BALLASTS. 

432.3.4.1 GENERAL: Ballasts for high intensity 
discharge lamps shall be for the primary current and types 
of lamps specified on the plans and/or in the special 
provisions. Unless otherwise specified, the ballast shall be 
an integral part of the luminaire. All ballasts shall be 
designed to meet ANSI Specifications. 

432.3.4.2.1 HIGH PRESSURE SODIUM BALLASTS 

432.3.4.2.1.1 Ballasts for 250W and 400W high 
pressure sodium lamps shall have isolated primary and 
secondary lamp circuit windings. They shall have a 
Transient Impulse Level of 10 KV, voltage input range of 
+ 10% and ballast loss of no more th<m 20%. 

432.3.4.2.1.2 If the drawings specifY a integrated circuit 
design ballast, it to shall have isolated primary and 
secondary lamp circuit windings and transient impulse level 
of 10 KV. The voltage input range shall be+ 13% and the 
lamp wattage regulation shall be 2%. 

432.3.5 LAMPS 

432.3.5 .1 H. I. D. (high intensity discharge) lmnps for 
hm1inaires shall conform to the following requirements: 

liPS/ DesCJiptlon Min IY!in 
V..1alage (ANSI) !nita! Rated Use 

Lnn1ans Lilc (lm) 

150 Clear (S55) 16,00(1 24,000 Underpass 

250 Clear (S50) 27,500 24,000 Roadway 

400 Clear (S51) 50.000 24,000 Roadway 

432.3.5.2 Based on 10 hours per start. When less than 
24,000 hrs., it is medi<m value of life expectancy. When 
24,000 +, 67% oflamps shall be expected to be burning at 
24,000 hrs. 

432.4 CONSTRUCTION REQUIREMENTS. 

432.4.1 The CONTRACTOR shall properly align and 
level all luminaires in accordance with the manufacturer's 
and design requirements. 

432.4.2 The installation of luminaires shall include two 
single conductors, # 10 or as specified on the plans, to the 
standard pole base or nearest splice point into main 
distribution feed. 

432.4.2.1 The installation of underpass luminaires shall 
include all conduit and wiring to the nearest pull box (splice 
point into the main distribution feed) and all necessary 
mounting devices. 

432.4.2.2 The above specified wiring, conduit, mmmting 
hardware and switches shall be considered part of the 
hmlinaire installation and no separate payment will be made 
therefor. 

432.4 MEASUREMENT AND PAYMENT. 

432.4.1 Luminaires will be measured by the unit, 
complete in place. 

432.4.2 The accepted quantities of luminaires will be 
paid for at the contract unit price per tmit of measurement 
for each of the pay items as shown on the bid proposal 
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SECTION 440 

REFLECTORIZED PAINTED PAVEMENT MARKINGS 

440.1 GENERAL: This work shall consist of 
furnishing and installing permanent <md temporary 
reflectorized painted pavement markings in substantial 
compliance with the specifications and details shown on the 
plans, at the locations shown on the phms, or as established 
by the ENGINEER. 

440.2 REFERENCES. 

440.2.1 Manual on Uniform Traffic Control Devices 
(MUTCD), Latest Edition 

440.3 MATERIALS. 

440.3.1 TRAFFIC PAINT: Traffic paint shall conform 
to the requirements of the City of Albuquerque for White 
and Yellow Traffic Line Paints Used on Constmction 
Projects (Combination Alkyd and Hypalon - Fast Dry 
Type). 

440.3.2 GLASS BEADS: Glass reflectorizing beads 
shall conform to the requirements of the City of 
Albuquerque for Glass Beads. 

440.3.3 TEMPORARY MARKING TAPE 

440.3.3 .1 Temporary adhesive marking tape shall consist 
of weather and traffic resistant yellow or white reflective 
marking material and shall conform to the following 
requirements: 

440.3.3.1.1 DESCRIPTION: The adhesive pavement 
striping material shall consist of white or yellow reflective 
marking material on a conformable non-metallic backing 
coated with a pressure sensitive adhesive and designed for 
marking of bituminous or portland cement concrete 
surfaces. 

440.3.3.1.2 COLOR: The color of the visible surface 
shall be either white or yellow in accordance with the 
MUTCD and shall closely match the color of the paint 
specified in this Section 440. 

440.3.3.1.3 REFLECTANCE: The white and yellow 
markings shall have the following initial minimum 
reflectance values at 0.2 degree and 0.5 degree observation 
angles and 86 degrees entrance angle as measured in 
accordance with the testing procedure of Federal Test 
Method Stmdard 370 unless a higher value is specified on 
the plans. 

TEMPORARY MARKING TAPE 

Minimum Retroreflectivity 
(Millicandelas Per Footcandle Per Square Foot) 

OA EA White 

0.2 86 I770 

0.5 86 I270 

Where. OA- ObservatiOn Angle m Degrees 
EA = Entrance Angle in Degrees 

Yellow 

1310 

820 

440.3.3.1.4 ADHESION: The material shall have a 
precoated pressure sensitive adhesive which does not 
require a liner for protection from contamination, pre­
adhesion, or blocking within the roll. Said material shall 
show no appreciable loss of adhesion after application. 

440.3.3.1.5 CONFORMABILITY: The material shall 
be flexible and formable, shall show no cracking, flaking, 
or loss of reflective elements and, following application, 
shall remain conformed to the texture of the pavement 
surface. 

440.3.3.6.1 PHYSICAL PROPER TIES. 

440.3.3.1.6. I DIMENSIONS: The thickness of the 
adhesive marking tape for normal use, shall not be less than 
10 mils and shall be provided in 4-inch or 6-inch width 
(plus or minus III6 inch) unless otherwise specified. 

440.3.3.1.6.2 WEAR RESISTANCE: Wear resistance 
samples of t11e adhesive pavement striping material applied 
to standard specimen plates and tested in accordance with 
Federal Test Methods No. 141, Method 6192, using a CS- I 7 
wheel and 1000 gram load shall not exhibit a significant 
change in color after 5000 cycles. 

440.3.3.1.7 REMOVABILITY 

440.3.3.1.7.1 Temporary adhesive pavement striping 
material shall be readily removable from the pavement by 
following the manufacturer's recommendations, unless 
otherwise specified. 

440.3.3.1.7.2 Removal shall not require sandblasting, 
solvent or grinding methods and shall not result in 
objectionable staining of the pavement surface. 

440.3.3.1.8 DURABILITY: The material shall be 
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weather resistant and show no appreciable fading, lifting, 
or shrinkage. 

440.3.3.1.9 GENERAL 

440.3.3 .1.9.1 T11e materials as supplied shall be of good 
appearance and free from cracks, and the edge shall be tme, 
straight. and unbroken. 

440.3.3.1.9.2 The adhesive pavement striping material 
shall be packaged in accordance with accepted commercial 
standards, shall be stored at temperatures not to exceed 100 
degrees Faluenheit under normal conditions, and shall be 
suitable for use for a period of at least one ( 1) year after 
purchase. 

440.3.4 ACCEPTANCE: Acceptance of traffic paint and 
temporary marking tape will be based upon receipt of 
certificates of compliance <md documentation that the batch 
of paint and/or marking tape to be used has been tested by 
an independent laboratory and conforms with specifications. 

440.4 CONSTRUCTION REQUIREMENTS. 

440.4.1 GENERAL 

440.4.1.1 The traffic paint, and beads shall be placed on 
the pavement by a spray type, self-propelled pavement 
marking machine, except that temporary striping during 
constmction may be placed with other equipment designed 
for application of paint, or beads. 

440.4.1.1.1 The machine shall be capable of applying a 
clear-cut 4-inch line or lines. 

440.4.1.1.2 The machine shall be equipped with a 
mechanical device capable of placing a broken reflectorized 
centerline with a 10-foot painted segment and a 30-foot gap. 

440.4.1.1.3 .1 The machine shall be equipped with an 
air-operated glass bead drop-in dispenser controlled by the 
spray gun mechanism. 

440.4.1.1.3 .2 The dispenser shall be capable of placing 
the glass spheres into the paint line as the paint is applied to 
the pavement in such a manner as to provide satisfactory 
marking and delineation. 

440.4.1.1.4.1 The volume of paint and glass beads in 
place shall be measured by the quantity per mile method. 
The CONTRACTOR shall provide certification of the 
volume of the paint <md bead tanks. The CONTRACTOR 
shall strap the tanks prior to beginning striping operation 
and again after a mile has been striped. As an alternative, 

the CONTRACTOR may externally mark the tanks 
indicating a volume equivalent to the tolerances shown in 
this Section 440 or have a calibrated rod marked with the 
equivalent volumes. The volumes shall be measured after 
a mile has been striped. At the option of the ENGINEER, 
if the striping machine is equipped with air atomized spray 
units, (not airless), and paint and bead gauges, the volume 
may be determined by utilizing said gauges. 

440.4.1.1.4.2 The CONTRACTOR shall be required to 
restripe the roadway if 50% of the paint or beads is not 
placed on the roadway or if the ENGINEER determines that 
the striping is not adhering to the pavement or the glass 
beads are not adhering to the paint. 

440.4.1.1.5 When paint has settled excessively, the 
CONTRACTOR shall redisperse the settled pigments at the 
bottom of the paint dmms, with a mixing device, prior to 
pumping or loading paint into the striping unit so excess 
pigments ~u·e not left on the bottom of the paint dmm. 
Thinner shall not be allowed to be pumped into the paint 
t:mks. If the CONTRACTOR uses thinner to clean his 
equipment, the CONTRi'I.CTOR shall be responsible for 
disposing of all debris including, but not limited to, thinner 
at disposal sites approved by government agenctes 
regulating the disposal of such materials. 

440.4.2 PLACEMENT OF BEADS AND TRAFFIC 
PAINT. 

440.4.2.1 Reflectorized painted markings for temporary 
use on final surfacing is prohibited. Pavement markings 
shall be applied during daylight hours when the pavement 
surface is dry <md the weather is not foggy, rainy, 
excessively windy, or otherwise adverse to the application 
of markings. The surface shall be free from excess asphalt 
or other deleterious substances before traffic paint or beads 
are applied. The CONTR.A.CTOR shall remove dirt, debris, 
grease, motor oils, rocks, or chips from the pavement 
surface before applying mmkings. 

440.4.2.2 The CONTRACTOR shall provide the 
necessary personnel and equipment to divert traffic from the 
installation area where the work is in progress and during 
drying time. T11e CONTRACTOR shall submit a traffic 
control pl<m to the City's Construction Coordination 
Division for approval prior to the commencement of work. 
All damage to the pavement marking due to the 
CONTRACTOR's negligence or failure to maintain traffic 
control shall be repaired at the CONTRACTOR's expense. 

440.4.2.3 Perrn<ment retlectorized painted markings 
shall consist of two applications of markings. For painted 
markings on new pavement the second application of 
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markings shall be placed no sooner than twenty-one days 
after placement of the first application of markings as 
directed by the ENGINEER. 

440.4.2.4 If paint is not adhering to the pavement or if 
the glass beads are not adhering to the paint, or if the second 
application of pavement markings are not placed over the 
frrstapplication ofmarkings in accordance with this Section 
440, the CONTRACTOR will be required to remove the 
striping, and to restripe the roadway. 

440.4.3 

440.4.3 .1 

TOLERANCE FOR PLACING PAINT /u"'JD 
BEADS 

The finished line shall be smooth, aesthetically 
acceptable <md free from undue waviness. 

440.4.3.2 Painted lines shall be 4, 8, or 12 inches wide 
as shown on the plans with a tolerance of plus or minus 1/8 
inch and shall be placed at a minimum rate of 19.7 5 gallons 
of paint per mile for a solid 4-inch line and 4.94 gallons per 
mile for a broken 4-inch line, based on a 10-foot stripe and 
a 30-foot gap (40-foot cycle). Other widths of striping shall 
be applied at the minimum rate that is the equivalent 
multiple of the above. 

440.4.3 .3 The length of painted segment and gap shall 
not vary more th<m six ( 6) inches in a 40-foot cycle. 

440.4.3.4 The following tnmsverse gap dimension 
between centerline stripes for two (2) and three (3) stripe 
combinations reflect a three (3) paint gun set up on the 
stnpmg tmit. The broken line shall be placed on the 
centerline of the roadway with the respective left and right 
no passing zones placed so a two (2) inch gap exists 
between the broken and no passing zone st1ipe. There shall 
be an eight (8) inch gap between the double yellow 
markings for no passing zones. 

440.4.3.5 Glass reflectorizing beads shall be applied on 
the wet paint at a minimum rate of six (6) pounds to each 
gallon of paint. This translates into a minimum weight of 
beads of29.6 lbs. per mile of broken line and 118.5 lbs. per 
mile of solid line. 

440.4.4 PLACING TEMPORARY ADHESIVE 
MARKING T.A..PE. 

440.4.4.1 Adhesive tape marking materials shall be 
applied as follows: 

440.4.4.1.1 The CONTRACTOR shall provide the 
necessary Personnel and equipment to warn <md divert 
traffic during installation <md removal from the area where 

the work is in progress as approved by the ENGINEER. 
The surface to which the tape is applied shall be dry ;md 
free of oils, grease, dust, dirt and other deleterious 
subst<mces <md shall be primed with a primer material which 
is recommended by the m<mufacturer of the tape. 

440.4.4.1.2 The tape shall be rolled or tamped down 
immediately after application until it adheres properly <md 
conforms to the surface of the pavement in accordance with 
the manufactures recommendation. 

440.4.4.1.3 Where striping is continuous, there will be 
no more than 3 splices per 120 feet of length. 

440.4.5 

440.4.5.1 

REMOVAL OF TEMPORARY PAVEMENT 
MARKJNGS 

TEMPORARY ADHESIVE MARKING 
TAPE: All temporary pavement markings placed on the 
final pavement surface shall be removed by the 
CONTRACTOR when such temporary pavement markings 
are no longer required for traffic control as determined by 
the ENGINEER. Where temporary pavement markings, 
which are to be removed, consist of adhesive marking tape, 
the removal shall be complete with no segments or pieces of 
tape remaining on the pavement. The use of non-reflective 
black adhesive marking tape to obliterate temporary 
pavement n1.1.rkings will not be permitted. Overpainting is 
not an acceptable method. 

440.4.5.2 REFLECTORIZED PAINTED MARKJNGS: 
Reflectorized painted markings for temporary use on final 
surfacing is prohibited. Reflectorized painted markings 
when used for temporary pavement markings shall be 
removed where required by traffic control plan in 
accordance with the provisions of Section 443 - Pavement 
Marking Removal. 

440.4.6 COMPLIANCE WITH MUTCD: All 
reil ectorized painted markings and temporary adhesive 
marking tape shall conform to the Manual on Uniform 
Traffic Control Devices (l'vfUTCD). 

440.5 MEASUREMENT AND PAYMENT. 

440.5.1 Reflectorized painted markings will be measured 
by the linear foot of 4-inch width, complete in place. 

440.5.2 Tempormy adhesive marking tape will be 
measured by the linear foot of 4-inch width, complete in 
place. 

440.5.3 Removal of adhesive marking tape will not be 
measured. 
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440.5.4 Removal ofreflectorized painted markings will 
be measured by the linear foot of 4-inch width, complete in 
place, in accordance with the provisions of Section 443 -
Pavement Marking Removal. 

440.5.5 The accepted quantities ofreflectorized painted 
markings and temporary adhesive marking tape will be paid 
for at the contract unit price per unit of measurement for 
each of the pay items as shown on the bid proposal. The 
removal of reflectorized painted markings will be paid in 
accordance with the provisions of Section 443 - Pavement 
Marking Removal. 
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SECTION 441 

RETROREFLECTIVE PREFORl'vfED PLASTIC PAVEMENT MARKINGS 

441.1 GENERAL: This work shall consist of fhmishing 
and installing retroreflective preformed plastic pavement 
symbols, legends, stripes and markings in compliance with 
the specifications <md the details shown on the plans at the 
locations shown on the phms, or as established by the 
ENGINEER. 

441.2 REFERENCES 

441.2.1 American Association of State Highway and 
Transportation Officials (AASHTO) Standard 
Specifications, Latest Edition 

441.2.2 American Society for Testing and Materials 
(ASTM), Latest Edition 

441.2.3 M<mual on Uniform Traffic Control Devices 
(MUTCD), Latest Edition 

441.3 MATERIALS. 

441.3.1 RETROREFLECTIVE 
PLASTIC PAVEMENT 
MATERIAL 

PREFORMED 
MARKING 

441.3 .1.1 Retroreflective preformed plastic pavement 
marking material shall consist of white or yellow weather­
resistant reflective film conforming to the requirements set 
forth herein. The material shall be manufactured and 
packaged in such a manner as to pem1it storage at normal 
shelf temperature for a period of not less than two years 
from date of purchase. Prefabricated legends and symbols 
shall conform to the applicable shapes, sizes, and color as 
outlined in the Manual on Uniform Traffic Control Devices. 

441.3.1.1.1 COMPOSITION: The retroreflective 
preformed plastic markings shall consist of high-quality 
plastic materials, pigments, and 1.5 index glass beads 
uniformly distributed throughout their cross-sectional area, 
with a reflective layer of beads embedded in the top surface. 
Materials will be furnished with the appropriate adhesive 
system recommended by the manufacturer for successful 
installation. 

441.3.1.1.2 SKID RESISTANCE: The surface of the 
retroreflective preformed plastic marking material shall 
provide a minimum skid resistance value of 50 BPN when 
tested according to ASTM E 303-667. 

441.3.1.1.3 COLOR: The retroreflective preformed 

plastic marking material shall be white or yellow m 
accord~mce with MUTCD unless otherwise specified. 

4413 I 1.4 THICKNESS: The thickness of the 
retroreflective preformed plastic marking material without 
adhesive shall be 60 mils (0.06") 

441.3.1.1.5 DURABILITY AND WEAR 
RESISTANCE: The retroreflective preformed plastic 
pavement marking material, when properly applied, shall 
provide a neat, durable marking. The preformed plastic 
marking material shall provide a cushioned resilient 
substrate that reduces bead cmshing and loss. The film 
shall be weather resistant and, through normal traffic wear, 
shall show no appreciable fading, lifting, or shrinkage 
within three years after installation, and shall show no 
significant tearing, rollback, or other signs of poor adhesion. 

441.3 .1. 1.6 CONFORMABILITY AND RESEALING 
The retroreflective preformed plastic marking material shall 
be capable of conforming to pavement contours, breaks, 
faults, etc., through the action of traffic at normal pavement 
temperatures. The film shall have resealing characteristics 
such that it is capable of fitsing with itself and previously 
applied marking film of the same composition under normal 
conditions ofuse. 

441.3 .1.1.7 TENSILE STRENGTH: Retroreflective 
prefonned plastic marking material shall have a minimum 
tensile strength of 40 pounds per square inch of cross 
section when tested according to ASTM D 638. A test 
specimen six (6) inches by one (1) inch by 0.06 inch 
minimmn thickness shall be tested at a temperature range of 
70 to 80 degrees F using a jaw speed of 0.25 inch per 
minute. 

441.3.1.1.8 ELONGATION: Retroreflective preformed 
plastic marking material shall have a minimum elongation 
of 50% when tested in accord~mce with ASTM D 638. 

441.3.1.1.9 PLASTIC PULL TEST: Retroreilective 
preformed plastic marking material shall supp011 a dead 
weight of four pounds for not less than five minutes at a 
temperature range of 70 to 80 degrees F. Test specimen 
size shall be six (6) inches by one (1) inch by 0.06 inch 
minimum thickness. 

441.3 .1.1.1 0 PIGMENTATION: The pigment for 
retroreflective preformed plastic marking material shall be 
selected and blended to provide a plastic which is white or 
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yellow conforming to the Manual on Uniform Traffic 
Control Devices tlrrough the expected life of the pavement 
marking plastic. 

441.3.1.1.11 GLASS BEADS 

441.3.1.1.11.1 The glass beads for retroreflective 
preformed plastic marking material shall be colorless and 
have a minimum index of refraction of 1.50 when tested 
using the liquid oil immersion method. The size and quality 
of the beads will be such that perform<mce requirements 
shall be met. 

441.3 .1.1.11.2 The retroreflective preformed plastic 
marking material shall have glass retention qualities such 
that when a two (2) inch by six (6) inch specimen is bent 
over a ~ inch diameter mandrel with the two (2) inch 
dimension perpendicular to the mandrel axis, a microscopic 
examination of the area on the mandrel shall show no more 
than 10% ofthe beads with entrapment by the binder of less 
than 40%. 

441.3. 1. 1.11.3 Bead adhesion shall be such that beads are 
not easily removed when the film surface is scratched firmly 
with a thumbnail. 

441.3.1.1.11.4 Applied as per manufacturer's 
recommendations, retroreflective preformed plastic marking 
material shall have an effective performance life of up to 
three years. 

441.3.2 ACCEPTANCE: Acceptance of retroreflective 
preformed plastic pavement marking material will be based 
upon receipt of certificates of compliance and 
documentation that the material has been tested by an 
independent laboratory and conforms with specifications. 

441.4 CONSTRUCTION REQUIREMENTS. 

441.4.1 The retroreflective preformed plastic pavement 
symbols, legends, stripes and marking shall be applied to 
the asphaltic and/or portland cement concrete pavement at 
the locations shown on the plans or as designated by the 
ENGINEER. 

441.4.2 The asphaltic and/or portland cement concrete 
pavement surfuce shall be clean and free of moisture, soil or 
other deleterious substances. A brooming or compressed air 
method shall be utilized to clean the pavement surface. 

441.4.3 If inlayed material is required in the plans, the 
reflectorized plastic marker material shall be applied to the 
roadway surface following the placement of bituminous 
pavement and before final rolling is completed at the 

locations shown on the phms or as designated by the 
ENGINEER. 

441.4.4 Hot plastic retroreilective pavement marking 
will be considered by Traffic Engineering Operations 
Division as a substitute for cold plastic provided that 
installation is carried out per the manufactmer's 
specifications. Hot plastic shall be a minimum of 90 mil 
thickness for lane lines and 125 mil for transverse lines. 
Ten pound drop-on glass beads per 100 sq. ft. is required. 
All markings shall be alkyd the1moplastic. 

441.4.5 CONTRACTOR shall remove all conflicting 
existing pavement markings. 

441.4.6 When designated on the plans, the 
CONTRACTOR shall provide temporary lane delineation 
by placing a twelve (12) inch long strip of four (4) inch 
wide plastic temporary Lme m<u'king, forty (40) feet on 
center, on each new lift of asphalt surfacing including 
temporary asphalt connections, asphali treated base course, 
asphaltic concrete base course, and asphaltic concrete 
surface course to cover a lapse in time before the fmal 
surfacing course <md final striping is placed. After final 
striping is placed, any temporary lane lines remaining on the 
final surface course shall be removed. 

441.4. 7 COMPLIANCE WITH MUTCD: All 
retroreflective preformed plastic pavement markings shall 
conform to the Manual on Unif01m Traffic Control Devices. 

441.5 MEASUREMENT AND PAYMENT. 

441.5.1 The retroreflective preformed plastic pavement 
stripes will be measured by the linear foot of either 4-inch, 
8-inch, 12-inch, or 24-inch width, complete in place. 

441.5.2 The retroreflective preformed plastic pavement 
cross walks will be measured by the linear foot of 8-inch 
width, complete in place. 

441.5.3 The retroreflective preformed plastic pavement 
stop bars will be measured by the linear foot of 12-inch 
width, complete in place. 

441.5.4 The retroreflective preformed plastic pavement 
symbols, legends and markings will be measured per tmit, 
complete in place. 

441.5.5 The retroreflective preformed plastic pavement 
temporary lane lines will be measured by the linear foot of 
4-inch width, complete in place. 

441.5.6 The accepted qmmtities of retroreflective 
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preformed plastic pavement stripes, stop bars, symbols, 
legends and temporary lane lines will be paid for at the 
contract unit price per unit of measurement for each of the 
pay items listed as shown on the bid proposal 
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SECTION 443 

PAVEMENT MARKING REMOVAL 

443.1 GENERAL. This work consists of the removal 
of pavement stripes <md other pavement markings 
composed of paint, thermoplastics, scotch tape, vinyl 
pads, calcined flint, or spray plastic by water blasting or 
surface planning, or as approved by the ENGINEER. 

443.2 EQUIPMENT: The CONTRACTOR shall 
furnish all equipment required to complete the removal of 
existing pavement markings identified in the plans per 
this section. 

443.3 CONSTRUCTION REQUIREMENTS. 

443.3.1 MARKING REMOVAL: Existing markings 
may be removed by either water blasting or surface 
planning, or as approved by the ENGINEER. 

443.3.2 ERADICATION: Existing markings identified 
to be removed shall be completely obliterated to a 
maximum depth of .25 inches and for a width equal to 
two times the width of the stripe or marking to be 
removed. 

443.3.3 CONFLICTING MARKINGS: Should the 
pavement marking removal operation result in a scaring 
of the roadway surface greater than .25 inches or a 
condition in which the removed marking could be 
interpreted to be, due to the scaring of the roadway 
surface, a active pavement marking, the CONTRACTOR 
shall patch the roadway surface so that area effected by 
the marking removal is similar to the surrounding 
pavement. Areas considered to be conflicting with 
roadway markings shall be determined by the 
ENGINEER. The CONTRACTOR shall submit a phm 
identifYing the method of patching to the ENGINEER for 
approval. 

443.3.4 The CONTRACTOR shall submit a traffic 
control plan to the City's Construction Coordination 
Division for approval prior to the commencement of 
work. 

443.3.5 The CONTRACTOR shall remove and 
dispose of all debris arising from the stripe or pavement 
marking removal operation as directed by the 
ENGINEER. 

443.4 MEASUREMENT AND PAYMENT. 

443 .4.1. 1 Removal of pavement stripe will be measured 
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by the linear foot, complete. 

443 .4.1.2 Removal of pavement marking composed of 
thermoplastics, vinyl pads, calcined flint to spray plastic 
will be measured by the square foot, complete. 

443.4.2 Patching of pavement to eliminate conflicts 
between the scared pavement and permanent striping 
shall be considered incidental to the cost associated with 
marking removal. CONTRACTOR shall conduct 
pavement marking removal operation as to minimize the 
need for pavement patching. 



SECTION 450 

TRAFFIC SIGNS AND SIGN STRUCTURES 

450.1 GENERAL: This work shall consist of furnishing 
and installing traffic signs and sign structures in compliance 
with the specifications and details shown on the plans at the 
locations shown on the plans, or as established by the 
ENGINEER. 

450.2 REFERENCES 

450.2.1 Altuninum Association Standards, Latest 
Edition 

450.2.2 American Association of State Highway and 
Tnmsportation Officials (AASHTO) St<mdard 
Specifications, Latest Edition 

Ml20 Zinc (ASTM 86) 

450.2.3 American Society for Testing and Materials 
(ASTM) Standard Specifications, Latest Edition 

Al23 Zinc (Hot Galvanized) on Products Fabricated 
from Rolled, Pressed, and Forged Steel Shapes, 
Plates, Bars, and Strips 

A525 Steel Sheet, Zinc-Coated (Galvanized) by the Hot-
Dip Process 

8209 Ahunin1un and Aluminum-Alloy Sheet & Plate 
8545 Electrodeposited Coatings of Tin 
E97 Directional Reflectance of Opaqlle Specimens by 

Fiber Photometry 

450.2.4 

450.2.5 

Federal Highway Administration (FHWA) 
Standards, Latest Edition 

Highw·ay Signs Color Specifications 

Government Services Administration (GSA) 
Standards, Latest Edition 

450.2.6 Manual on Uniform Traffic Control Devices 
(MUTCD), Latest Edition 

450.2. 7 This Publication, Latest Edition 

450.2.8 United States Standards, Latest Edition 

Product Standard for Construction and Industrial 
Plywood 

450.3 MATERIALS. 

450.3.1 GENERAL: Materials shall be m<mnfactnred in 
conformity with the requirement of GSA L-S-300C <md 
ASTM Standards. 

450.3.2 RETROREFLECTIVE SHEETING. 

450.3.2.1 The CONTRACTOR shall provide certifica­
tion that retroreflective sheeting complies with the 
requirements of GSA L-S-300C. Retroreflective sheeting 
shall consist of a smooth, flat exterior film with 
retroreflective elements having a unifonn homogeneous 
appeanmce. The sheeting shall be weather resistant and 
shall have a protected pre-coated adhesive backing. 

450.3.2.2 COLORS 

450.3.2.2.1 The diffuse day color of the retroreflective 
sheeting shall conform to the requirements of Table I of 
GSA L-S-300C and shall be detennined in accord~mce with 
ASTM E 97 Standard Method of Test for 45-Deg., 0-Deg. 
Directional Reflectance of Opaque Specimens by Filber 
Photometry. (Geometric characteristics must be confrned to 
illumination incident with lOc of, and centered about, a 
direction of 45 o from the perpendicular to the test surface; 
viewing is within 15° of <md centered about the 
perpendicular to the test surface. Conditions of illumination 
and observation must not be interchanged.) The standards 
to be used for reference shall be the Musnell Papers 
designated in Table l. Papers shall have been recently 
calibrated on a spectrophotometer. 

450.3.2.2.2 
following: 

The test instrument shall be one of the 

1. Adv<mced retrotechnology Model G920. 

2. Gardner Multipurpose Reflectometer or Model XL20 
and XL23 color and color difference meter 

450.3.2.2.3 Colors shall be matched visually and shall 
be within the limits shown on the Color Tolerance Charts 
issued by the Federal Highway Administration, Office of 
Traffic Operations. The CONTRACTOR shall provide 
certification that the diffhse day color of the reflective 
sheeting will conform to the requirements of GSA 
L-S-300C, Table I, determined in accordance with the 
requirements of ASTM E 97. 

450.3.2.2.4 If a dispute arises about the results of 
instrumental testing using diffuse lighting <md trnidirectional 
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viewing, acceptance of the material will be based on the 
results of the visual test using the appropriate color 
tolerance chart. Daytime color and nighttime color shall 
conform to the Standard Highway Signs Color Specification 
issued by FHW A 

450.3.2.3 SPECIFIC INTENSITY 

450.3.2.3.1 The sign laces shall have the minimum 
specific intensity per 1mit area (SIA) values at 0.2 o and 0.5 o 

observation (divergence) angles expressed as average 
candlepower per footcandle per square foot (candles per lux 
per square meter) of material as shown in Tables 1,2, 3, 4, 
5, and 6. Measurements shall be conducted in accordance 
with photoelectric testing procedures for reflective sheeting 
as provided in paragraph 4.4.7 of GSA L-S-300C and 
paragraph 441.02(a) ofFHWA Specification FP-85. 

450.3.2.3.2 Measurements shall be made with the 
entrance (incidence) and observation angles positioned in 
the smne place. 

TABLE 1 
Type II Sheeting (Enclosed Lens) 

MINIMUM REFLECTIVITY 
(Average Candlepower Per Footcandle Per Square Foot) 

OA EA Wht Or Yel Red Gm 

0.2 -4 70. 25. 50. 14. 9.0 
0 () 0 5 

0.2 30 30. 7.0 22. 6.0 3.5 
() 0 

0.5 -4 30. 13. 25. 7.5 4.5 
() 5 (J 

0.5 30 15. 4.0 13. 3.0 2.2 
0 0 

Where OA =ObservatiOn Angle m Degrees 
EA = Entr<mce Angle in Degrees 

Blu 

4.0 

1.7 

2.0 

0.8 

Wht =White Or= Orange Yel = Yellow 
Gm =Green Blu =Blue Bm =Brown 

Bm 

1.0 

0.3 

0.3 

0.2 

TABLE2 
Type II-A Sheeting (Enclosed Lens) 

MINIMUM REFLECTIVITY 
(Average Candlepower Per Footctmdle Per Square Foot) 

UA EA Wht Or \' el Red Un1 Blu 

0.2 -4 140 GO. 100 ]() 30. 10. 
I) () () () 

0.2 30 60. 22. 36. 12. 10. 4.0 
() 0 0 () () 

0.5 -4 50. 20. 33. 10. 9.0 3.0 
() 0 () () 

0.5 30 28. 12. 20. 6.0 6.0 2.0 
0 () 0 

Where OA =ObservatiOn Angle m Degrees 
EA =Entrance Angle in Degrees 

Wht =White Or = Orange Y el = Yellow 
Gm =Green Blu =Blue Bm =Brown 

TABLE3 
Type III Sheeting (Encapsulated Lens) 

MINIMUM REFLECTIVITY 

Bm 

5.0 

2.0 

2.0 

1.0 

(Average Candlepower Per Flmtcandle Per Square Foot) 

OA EA W1n Or Ye1 Red Gm 

02 -4 250 100 170 45 45 

0.2 30 150 60 100 25 25 

0.5 -4 95 30 G2 15 15 

0.5 30 65 25 45 10 10 

Where OA =ObservatiOn Angle m Degrees 
EA = Entrance Angle in Degrees 

!31u 

20 

11 

7.5 

5 

Wht =White Or= Orange Yel = Yellmv 
Gm =Green Bin= Blue Brn = Brovm 

Bm 

12 

R.5 

5 

3.5 

450.3.2.4 RETROREFLECTIVE SHEETING 
ADHESIVE: Retroreflective sheeting shall include a pre­
coated pressure sensitive adhesive (GSA L-S-300C. Class 
I) or a tack free, heat activated adhesive (GSA L-S-JOOC, 
Class li), either of which can be applied without necessity 
of additional adhesive coats on the sheeting or application 
surface. The protective liner attached to the adhesive 
backing shall be removable by peeling without soaking in 
water or other solvent and shall be easily removed after 
accelerated storage for four ( 4) hours at !50 degrees F under 
weight of2.5 pounds per sqmu·e inch. During removal, the 
liner shall not break, tear, nor adhesive be removed. 
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450.3.2.5 RETROREFLECTIVE SHEETING 
DURABILITY AND WORKMANSHIP 

450.3.2.5.1 Retroreflective sheeting shall have sufficient 
strength <md flexibility to be h<mdled, processed, <md 
applied according to the recommendations of the sheeting 
manufacturer without appreciable stretching. When 
processed <md applied in accord<mce with recorrnnended 
procedures, retroreflective material shall be weather 
resist<mt <md following cle<ming shall show no appreciable 
discoloration, cracking, crazing, blistering, or dimensional 
ch<mge. Retroreflective material, when exposed to normal 
traffic <md weather, shall not support fungus grmvth or 
accumulate ditt to the extent that the retroreflective 
brightness before cle<ming is less th<m 75 percent of the 
retroreflective brightness after cle<ming, when measured at 
0.2" divergence <md -4 '' incidence. The sheeting surface 
shall be readily refurbished by cleaning <md clear 
overcoating in accord<mce with the m<mnfacturer's 
recorrnnendations. 

450.3.2.5.2 Retroreflective sheeting shall be applied to 
properly treated substrate as recorrnnended by the sheeting 
manufacturer. Paints <md sealers shall be dry before 
succeeding coats are applied <md before packaging. 
Finished signs shall show carefi.ll workm<mship and have a 
smooth <md uniform surface. All letters <md numbers shall 
be cle<m-cut <md sharp. 

450.3.2.5.3 The sheeting surfuce of Type II <md Type II­
A sheeting shall be solvent resist<mt to gasoline, VM&P 
naphtha, mineral spirits, uupentine <md methanol. 

450.3.2.5.4 The sheeting surfuce of Type III A, B, C <md 
Type IV, sheeting shall be solvent resist<mt such that it can 
be cleaned with a soft, cle<m cloth dampened with VM&P 
naphtha or mineral spirits. 

450.3.2.6 RETROREFLECTIVE SHEETING 
DELIVERY AND HANDLING: Retroreflective sheeting 
shall be delivered in good condition <md shall have a good 
appearance, free from ragged edges, cracks, <md extraneous 
materials. When retroreflective sheeting is furnished in 
continuous rolls, splices shall be smooth with no discernible 
line of demarcation, and the sheeting shall be suitable for 
continuous application. Retroreflective sheeting shall be 
packaged so that no damage or defacement can occur during 
shipment or storage. Sheeting shall be used within the time 
frame recommended by the manufacturer. 

450.3.2.7 MULTIPLE PIECES OF SIGN SHEETING: 
Sign faces comprising two (2) or more pieces or p<mels of 
retroreflective sheeting shall match in color <md provide 
uniform appearance and brilliance by day <md night. The 

entire face of each sign p<mel shall be covered with one (1) 
unspliced sheet of retroreflective sheeting, except that 
splicing is permissible where the substrate panel exceeds 48 
inches in vertical dimension. No vertical splicing of 
sheeting shall be used. Materials shall be color-matched 
<md the top piece shall overlap the bottom by a minimum of 
'h inch in order to eliminate water penetration. 

450.3.2.8 SCREENING INKS AND PROCESS PASTE 

450.3.2.8.1 Unless otherwise prohibited, screening inks, 
process pastes or fihn overlays c<m be used, in lieu of 
m<mufactured colors at the option of the sign manufacturer, 
to produce both the legend <md background. Only the film 
overlays or screened colors of green, blue, red, brown <md 
black may be used. Only those screening inks, process 
pastes or film overlays recommended by the retroreflective 
sheeting tmumfacttu·er shall be used. Said recommendations 
shall be obtained in writing <md a copy filed in accordance 
with the requirements of this Section 450. 

450.3.2.8. I .1 OUTDOOR WEATHERABILITY: The 
outdoor weatherability of the applied screening inks, 
process paste or film overlay shall be comparable to the 
outdoor durability of the retroreflective sheeting. 
450.3.2.8.1.2 ADHERENCE: No screening inks, 
process pastes or film overlay shall be removed when tested 
by applying cellophane tape over a properly cured, color 
processed area and removing the tape with one quick 
motion. The tape shall be 3/4 inch wide 3M Company 
Scotch Brand Cellophane Tape No. 600, or approved equal. 

450.3.2.8.1.3 SOLVENTRESISTANCE: Aft:erproper 
curing, screened sign faces shall be solvent resistant to 
cleaning solvents recommended by the m<mufacUirer of the 
retroreflective sheeting and the screening inks. process 
pastes. and film overlay. 

450.3.2.8.1.4 VANDAL RESISTANCE: Screened sign 
faces shall be resist<mt to ~u·omatic type solvents. The 
process <md tmlterials used shall be as recorrnnended by the 
manufacturers of the retroreflective sheeting, screening 
inks, process pastes, <md film overlay in order to facilitate 
the removal of paints or other oil based matter sprayed or 
painted on signs. 

450.3.2.8.1.5 COLOR: The color ofthe screened sign 
faces surface as specified shall meet all applicable 
requirements and shall conform to the Standard Highway 
Signs Color Specification issued by the FHW A. 

450.3.2.8.1.6 RETROREFLECTIVE INTENSITY 
(Trcmsparent Colors) 
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450.3.2.8.1.6.1 Tr.msparent colored inks or transparent 
colored film overlays shall be processed and applied in 
accordance with the recommendations of the sheeting 
manufacturer. 

450.3.2.8.1.6.2 The minimum retroreflective intensity 
value of the transparent color area processed on white 
sheeting shall be not less than those specified below in 
Table 7, 8, 9, 10, 11 and 12 for each color at 0.2 degrees 
observation and -4 degrees entrance angles, expressed in 
candelas per footcandle per square foot of processed area. 
450.3.2.8.1.7 PROCESS COLORS ON SHEETING. 

TABLE4 
Type II Retroreflective Intensity 

Process Color on Type II Enclosed Lens Sheeting 
(White Retleetive Sheeting Per Retroretlectivc Intensity Value) 

(Candelas Per Footcandle Per Square Foot) 

RED BLUE GREEN 

10 3 6 

TABLE 5 
Type II Retroreflective Intensity 

Process Color on Type II-A Enclosed Lens Sheeting 
(White Reflective Sheeting Per Retroretlective Intensity Value) 

(Candelas Per Footcandle Per Square Foot) 

RED BLUE GREEN 

21 7 21 

TABLE6 
Type III-A Retroreflective Intensity 

Process Color on Type III-A Enclosed Lens Sheeting 
(White Reflective Sheeting Per Retroretlective Intensity Value) 

(Cande]as Per Footcandle Per Square Foot) 

RED BLUE GREEN 

31.5 14 31.5 

TABLE 7 
Type III-B Retroreflective Intensity 

Process Color on Type III-B Enclosed Lens Sheeting 
(White Rellectivc Sheeting Per Rctroretleetivc lnlcnsily Value) 

(C:m1delno< Per Foolc.andle Per Square Foot) 

RED BLUE GREEN 

31.5 14 31.5 

TABLE 8 
Type III-C Retroreflective Intensity 

Process Color on Type III-C Enclosed Lens Sheeting 
(White Retlective Sheeting Per Retroretlective Intensity Value) 

(Candelas Per Foatcandlc Per Square Foot) 

RED BLUE GREEN 

24.5 14 24.5 

TABLE 9 
Type IV Retroreflective Intensity 

Process Color on Type IV Enclosed Lens Sheeting 
(White Retlective Sheeting Per Rctrorellectil'c Intensity Value) 

(Candeh1s Per Footcandle Per Square Foot) 

RED BLUE GREEN 

24.5 14 24.5 

TABLE 10 

Min. Color Contrast Ratios of Fully Reflectorized Sign 
(For Information Only) 

Sheeting White/ White/ White/ White/ 
Type Red Green Blue Brown 

II 5:1 8:1 17:1 70:1 

IIA 5:1 5:1 14:1 25:1 

III 6:1 6:1 13: 1 18: 1 

450.3.3 SIGN LEGENDS AND SHEETING. 

450.3.3.1 The word "legend" used herein ;md on the 
pl;ms indicates all letters, numerals, symbols, arrows, 
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borders, or other accessories that contain and convey the 
sign message and shall be either a sign sheeting with 
integral, semi-rigid, 0.005 inch minimum thickness 
aluminum backing, or sign sheeting applied to a 
demmmtable 0.030 inch minimum thickness 6061-T6 or 
5052-H38 aluminum alloy; or approved self-adhering 
machine cut sheeting. Retroreflective sheeting for legends 
including letters, nmnerals, symbols, borders and route 
markers, shall be white as specified in Table 3 of this 
Section 450. Legends shall conform with the details shown 
on the plans and the provisions of MUTCD. Color, 
reflectorization, and configuration of legends shaii be as 
shown on the plans and herein provided: 

450.3.3.1.1 PL "YWOOD AND ALUMINUM SIGNS: 
The legend may be a sign sheeting with integral, semi-rigid 
0.005 inch and minimum thickness aluminum backing; or 
sign sheeting applied to demountable 0.030 inch minimum 
thickness 6061-T6 or 5052-H38 aluminum alloy; or 
approved self adhering; machine cut sheeting as specified in 
Table 3 of this Section 450; or reverse screened using a 
weatherproof screen process enamel that is compatible with 
the backgrmmd and that will provide the designated colors 
and reflectorization of the sign; or reverse film overlaid with 
<m approved film overlay. These legends shall be applied 
edge sealed, reverse screened, clear coated, and finished as 
applicable, as recommended by the manufacturer of the 
retroreflective sheeting. 

450.2.4 SIGN BACKGROUNDS 

450.3.4.1 Color and configuration of sign backgrmmds 
shall be as shown on the plans. The sign face shall provide 
a plane surface free from warps, dents, burrs, mars, or other 
defects resulting from fabrication, shipment, storage, or 
installation. The entire sign face may be rejected because of 
any of these defects or because of dirty, marred, or defective 
background or legend. Completed sign faces mounted in 
place will be inspected at night. 

450.3.4.1.1 Plywood <md almninum signs shall be 
surfaced with Type II sheeting as specified in Table 1 of this 
Section 450. 

450.2.5 PL"YWOOD PANEL SIGNS 

450.3.5 .1 Plywood shall be classed as group 1, 5/8 inch 
thick, 5 ply, grade B-B or better, high density overlay on 
both sides, exterior type plywood conforming to the 
requirements of the current U.S. Product Standard for 
Constmction and Industrial Plywood marked with a 
trademark by an approved testing agency, or Canadian 
Standards Association, bearing legible grade marking of the 
American Plywood Association or the Canadian Council of 

Forest Industries. 

450.3.5 .1.1 Edges shall be finished to produce a smooth 
surface without holes. All edges and comers of the sign 
panels shall be rounded to eliminate edge sharpness and 
chipping. All edges shall receive two thick coats of exterior 
type, polysilicone alkyd resin base en~unel paint or one thick 
coat of ready-mixed polysilicone alkyd resin primer 
followed by one thick coat ofpolysilicone alkyd resin base 
enamel. The paint must be thick enough so the individual 
plys m·e not visible. The first coat ofpclint or primer shall 
be either white or yellow and the second coat shall be either 
brown or black. 

450.3.5.1.2 All painting shall be completed before the 
retroreOective sheeting is placed. 

450.3.5.1.3 The plyvmod sign blank shall be prepared 
for retroreflective sheeting as specified by the facing 
material manufacturer. Retroreflective sheeting, legend and 
clear coat, shall be applied in accord<mce with 
manufacturer's recommendations, this Section 450. 
Hardware for mounting plywood panel signs shall comply 
with the requirements of this Section 45 0. 

450.2.6 ALUMll\'UM PANEL SIGNS. 

450.2.6.1 Aluminlun panel signs under 24 inches in 
width shall be 0.080-inch minimum thickness 6061-T6 or 
6062-H38 aluminum alloy. Aluminum panel signs 24 
inches and over in width shall be 0.125-inch minimmn 
thickness 6061-T6 or 5052-H38 aluminum alloy. All 
alumimun alloys shall conform to the requirements of 
ASTM B 209 and shall be supplied as flat stock material. 
All aluminum panel signs shall have smooth edges and 
comers. 

450.3 .6.2 The almnintm1 sign bhmk shall be prepared for 
retroreflective sheeting as specified by the facing material 
manufacturer. Retroreflective sheeting, legend, and clear 
coat, shall be applied in accordance with m<mufacturer's 
recommendations, this Section 450 Retroreflective Sheeting 
<md this Section 450 Sign Legends <md Sheeting. A copy of 
the m<mufacturers recommendations shall be kept on file as 
specified in this Section 450 for review by the ENGINEER 
during the periodic inspections of the manufacture's sign 
shop. T11e aluminum sign panel shall have a square 
ptmched hole to receive a cmriage bolt or a lock washer for 
use with a carriage bolt and t<unper proof nut. Hardware for 
mounting aluminum panel signs shall comply with the 
requirements of this Section 450, Sign Stmct11rcs <md 
Hardware. 

450.3.7 SIGN STRUCTURES AND HARDWARE 
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450.3.7.1 Steel posts and base posts for plywood or 
almninum panel signs shall be of the dimensions ;md cross 
section shown on the plans. Steel posts and base posts shall 
either be finished by one of the following methods: 

450.3.7.1.1 Hot dipped galvanized in accordance with 
the requirements of ASTM A 525 or ASTM A 123; 

450.3.7.1.2 Hot dip galvanized zinc coating in 
accordance with the requirements of AASHTO M 120, 
followed by a chromate conversation coating and a cross­
linked polyurethane acrylic exterior coating; 

450.3.7.1.3 Painted with a green paint meeting the 
requirements of GSA 595-A, (Color No. 14109). Said 
green paint shall be a minimum of one (I) mil in thickness. 

450.3.7.2 Hardware for post assembly shall be hot 
dipped galvanized or cadmium plated in accordance with 
ASTM A 165, stainless steel, or mechanically galvanized in 
accordance with ASTM B 545 (Class Fe/Sn 20). Post 
assembly hardware shall be of the dimensions shown on the 
plans. 

450.3.8 BOLTS: Size 5116 inch-18 UNC for sign 
attachment shall be a tamper proof carriage bolt, either hot 
dipped galvanized, cadmium plated in accordance with 
ASTM A 165, stainless steel, or mechanically galvanized in 
accordance with ASTM B 545 (Class Fe/Sn 20). Tmnper 
resistant nuts, size 5/16 inch-18 UNC shall be used <md 
fabricated from Cl008 hot rolled steel, case hardened to 
R55-60, and plated with zinc yellow dichromate, 0.002 inch 
and 0.005 inch thick. 

450.4 CONSTRUCTION REQUIREMENTS. 

450.4.1 CERTIFICATION OF MANUFACTURER: 
The CONTRACTOR shall submit, in writing, the name of 
the proposed sign manufacturer, project number, and 
certification that all sign materials comply with the 
specifications. 

450.4.2 SIGN IDENTIFICATION 

450.4.2.1 The following identification labels shall be 
affixed to all signs and shall include the information as 
listed: 

450.4.2.1.1 MANUFACTURING IDENTIFICATION 
LABELS: These labels shall include the wording: 
"Manufactured By", the initials ofthe sign fabricator, the 
month and year of fabrication, the initials of the reflective 
sheeting m;mufacturer and the wording "Theft is a Crime"; 

450.4.2.1.2 CONTRACTORS IDENTIFICATION 
LABEL: This label shall include the CONTRACTOR's 
Name, Date Installed. Month and Year. 

450.4.2.2 The above labels may be either die stamped in 
3/8 inch letters ;md numerals. or made with high-tack 
adhesive sign sheeting (reflective or non-renective) 
prepared with screened ink in Y2 inch letters and numerals. 

450.4.2.3 The labels shall be placed on the lower back 
side of the sign, and located so as not to fall behind ;my post 
or frame member. Die stamping shall be performed in a 
manner that will not damage the fmished sign. The label 
shall have similar weather resistance characteristics as the 
sheeting and shall last for at least the expected service life 
of the sign. The labels shall be affixed at the time the sign 
is manufactured. 

450.4.3 APPROVAL OF SHOP DRAWINGS. 

450.4.3 .1 Standard signs shall be constructed in 
accordance with the detail drawing furnished to the 
CONTRACTOR by the City of Albuquerque. The 
CONTRACTOR shall submit detailed shop drawings of all 
special code signs (those other th<m the standard MUTCD 
coded signs) to the ENGINEER <md the Traffic Engineer for 
approval. The CONTRACTOR shall not begin fabrication 
of special coded signs until the shop drawings are approved 
by the ENGINEER and the Traffic Engineer. These 
drawings shall show the complete legend, ammgement of 
letters <md numerals. letter <md numeral height, letter series, 
symbols, borders and dimensions. 

450.4.3.2 The CONTRACTOR shall not erect the signs 
until the shop drawings are approved. 

450.4.3.3 The CONTRACTOR must verify the post 
lengths with the ENGINEER and the Traffic Engineer 
before installation operations are started. 

450.4.4 INSPECTION 

450.4.4.1 All material <md finished srgns shall be 
subject to inspection and release or installation by the 
ENGINEER and the Traffic Engineer at the Project site 
prior to installation, and shall be subject to final inspection 
at the project after installation. The entire sign may be 
rejected if there are mars, dam;1ges, stains, discolorations, or 
defacements resulting from fabrication, storage, shipment or 
installation. 

450.4.4.2 The ENGINEER ;u1d the Traffic Engineer 
shall at all times during work hours, have free entry to the 
parts ofthe sign m<mufactnring plant that are involved in the 
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manufacture and production of signs. Adequate facilities 
required for inspection shall be f1tmished \vithout charge to 
the ENGINEER and the Traffic Engineer for inspection of 
signs and to verify the m<mufacturer's Q.C. Program. 

450.4.4.3 Test panels, twelve (12) inches by twelve (12) 
inches representative of each state of production, shall be 
furnished on request, to the ENGINEER <md the Traffic 
Engineer. These panels shall be processed along with 
regular production nm and witnessed by the ENGINEER 
and the Traffic Engineer. Should there be any question as 
to validity of a test panel, a completed sign shall be 
furnished upon request. Signs not confonning in all 
respects to the requirements of these specifications may be 
rejected and the manufacturer's Q.C. Program may be 
withdrawn. The ENGINEER may select a sign at random 
for submittal to Traffic Engineering Operations Division for 
further inspection. The ENGINEER will reh1m the sign to 
the CONTRACTOR in time for the sign to be installed in 
accordance with the CONTRACTOR's schedule. 

450.4.5 PACKAGING AND SHIPPING: All signs shall 
be suitably packaged and protected for proper shipment and 
storage. Signs shall be delivered undamaged to the project 
site. 

450.4.6 FABRICATION 

450.4.6.1 Material 'h. inch thick or less may be sheared, 
blanked, sawed, or milled. Material over Y, inch thick shall 
be sawed or milled. Cut edges shall be tme and smooth and 
free from excessive burrs or ragged breaks. Re-entrant cuts 
shall be filleted by drilling prior to cutting. Unless the plans 
show otherwise, flame cutting will not be pennitted. 

450.4.6.2 Bolt holes shall be drilled to finish sizes. 

450.4.6.3 Steel surfaces to be in contact with aluminum 
shall be galvanized or of stainless steel. 

450.4.6.4 Aluminum surfaces to be in contact with 
concrete or earth shall be given a heavy coat of <m alkali­
resist<mt bihtminons paint. 

450.4.7 INSTALLATION AND REMOVAL OF SIGNS: 
The CONTRACTOR shall erect traffic sign stmctures at 
locations shown on the plans. Existing traffic control signs 
removed by the CONTRACTOR shall be delivered to 
locations designated by the ENGINEER. The 
CONTRACTOR shall verify the sign locations with the 
ENGINEER prior to their installations. 

450.4.8 USE OF CERTIFIED SIGNS ONLY: The 
CONTRACTOR's sign manufacturer must supply signs with 

an identification on the back of the sign as speci fled in this 
Section 450 which matches the approved sign manufach1rer 
identified on the documentation letter. The 
CONTRACTOR shall not install permanent signs until the 
ENGINEER has verified tl1at the shipment of signs 
delivered has a manufacturer's check list and has given the 
CONTRACTOR authorization to begin sign installations. 
The CONTRACTOR must use the m<mufacturer for which 
certification was requested. 

450.4.9 SIGN STORAGE: The CONTRACTOR shall 
store material, including posts, under a roof or otherwise 
covered for protection against tl1e elements. Materials shall 
be stored so as not to be on the ground or come in contact 
with surface nmoff water. 

450.4.10 REMOVING AND RESETTING PLYWOOD 
OR ALUMINUM PANEL SIGNS: The CONTRACTOR 
shall remove existing designated plywood or aluminum 
panel signs, sign posts, and base posts <md stockpile sign 
posts and base posts at locations designated by the 
ENGINEER, or as shown in the plans. Removed plywood 
or aluminum panel signs shall be reset on new steel sign 
posts and base posts in compliance with this Section 450 
<md details shown on the plans. 

450.4.11 SCHEDULE: A written schedule for the 
removal and resetting of existing traffic signs shall be 
submitted to the ENGINEER for approval prior to 
commencement of sign removal. 

450.5 MEASUREMENT AND PAYMENT. 

450.5.1 Steel posts and base or anchor posts for plywood 
or aluminum panel signs will be measured per each post, 
complete in place. 

450.5.2 Plywood or aluminum p<mel signs will be 
measured by the square foot of sign face area mounted on 
drive-down posts, complete in place. 

450.5.3 Removing <md resetting of plywood or 
aluminum panel signs <md signs will be measured by the 
unit, complete in place. 

450.5.4 The accepted qmmtities oftraffic signs and sign 
stmchJres will be paid for at the contract price per unit of 
measurement for each of the pay items listed as shown on 
the bid proposal. 
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500.1 GEtl2FAL 

This section 
cor.1pletion of 
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SECTIOtl 50'J 

STRUCTURES 

defines the various constructio~ items that are associated with the 
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SECTION 501 
EXCAVATION AND BACKFILL FOR STRUCTURES 

501 . 1 GENERAL 

The work performed under this specification 
shall include, but not be limited to 
providing the equipment, labor and 
materials for the excavation and backfill 
of areas related to structures, such as 
bridges, foundations, walls, storm drain 
inlets, as specified on the plans and 
therein or as authorized by the ENGINEER. 

501.2 REFERENCES 

501 .2. l American Society for Testing 
Materials (Latest Edition)(ASTM) 

Cl36 

D422 
0423 
D424 

0698 

01140 

D1557 

02922 

D3017 

D4253 

D4254 

Test for Sieve or Screen Analysis of 
Fine and Coarse Aggregate 

Particle-Size Analysis of Soils 
Test for Liquid Limit of Soils 
Test for Plastic Limit and Plasticity 

Index of Soils 
Moisture-Density Relations of Soils 
Soil-Aggregate Mixtures Using 5.5-lb 
(2.49-kg) Rammer and 12-in.(305mm) 
Drop 

Amount of Materials In Soils Finer 
Than No.200(75um)Sieve 

Moisture-Density Relations of Soils 
and Soil-Aggregate Mixtures Using 
10-lb(4.54-kg)Rammer and 18-in. 
(457mm) Drop 

Density of Soil and Soil Aggregate 
In-Place by Nuclear Methods 

Moisture Content of Soil and Soil 
Aggregate In-Place by Nuclear Methods 

Maximum Density of Soils using a 
Vibratory Table 

Minimum Index Density of Soils and 
Calculation of Relative Density 

501.2.2 This Publication: 
Section 207 Lean Fill Construction 
Section 301 Subgrade Preparation 

501.3 EXCAVATION 

501 .3. 1 All excavation for structures 
shall be made in accordance with applicable 
regulations such as the Department of 
Labor's Occupational Safety and Health 
Administration Standards 29CFR Part 1926, 
Subpart P or any applicable amendments. 

501.3.2 When slope limit for structural 
excavation is shown on the plans, those 
limits are to establish the pay quantities 
for structural excavation and backfi 11 only 
and in no way shall relieve the CONTRACTOR 
from meeting the requirements of 501 .3. 1 
above. 

501.3.3 The bottom width of the excavation 
shall be a minimum of the bottom width of 
the structure foundation plus one foot (l') 
on each side to provide space for erection 
and removal of forms. Additional bottom 
area may be required due to the type and 
size of compaction equipment the CONTRACTOR 
chooses to use. 

501.3.4 CONTRACTOR shall be responsible 
for obtaining and maintaining a temporary 
storage site for usable excavated material 
during the period of construction. 
CONTRACTOR may request through the 
ENGINEER, approval of the OWNER to store 
excavated material within the street 
right-of-way or on City property. 

501.4 COMPACTED BACKFILL 

501.4.1 Backfill material shall be either 
Class I, II, III, or Class IV soils as 
defined in TABLE 501.4.A, or Lean Fill 
complying with the requirements of Section 
207. The CONTRACTOR sha 11 not place 
backfill against a portland cement concrete 
structure until the concrete has attained 
80% of the design strength as determined by 
the average strength of two field cured 
cylinders. The field cured cylinders shall 
be · cured in the field under the same 
condition as the concrete in the structure, 
represented by the cylinders. 

501.4.2 The CONTRACTOR shall remove 
unsuitable material which either will not 
compact readily or serve the intended 
purpose and replace it with suitable 
material as authorized by the ENGINEER. 

501.4.3 All forms, braces, and debris 
shall be removed before start of 
backfilling. 

501.4.4 Backfill material shall be placed 
in level lifts and each compacted lift 
shall not exceed 6 inches. 

501.4.5 Soil used for the backfill around 
structures shall be compacted to a dry 
density of not less than 90% of maximum dry 
density in a moisture range of optimum 
moisture +1-2% as determined in accordance 
with ASTM Dl557 (modified), unless the soil 
contains 35% or more finer than the No. 200 
sieve. If the soil used has 35% or more 
finer than the No. 200 sieve, it shall be 
compacted to a dry density of 90% of 
maximum dry density in a moisture content 
range of at least optimum moisture to +4% 
above optimum as determined in accordance 
with ASTM D698 (Standard). 

501.4.6 When structural backfill is within 
the roadway area, this area shall be 
compacted to 90% dry density as specified 
in 501.4.5 and rework and compacted to 95% 
dry density at the same time as the 
surrounding subgrade area is compacted as 
specified in Section 301. 

501.5 GRAVEL DRAINS 

501.5.1 The construction plans may require 
the installation of weep holes in the 
concrete walls to relieve the surcharge 
pressure of ground water. Gravel drains 
are intended to provide a drainage course 
to the weep holes. The size, shape, and 
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SOILS CLASS SOIL TYPE 

CLASS I SOILS* 

CLASS II SOILS** GN 

CLASS II SOILS** 

CLASS II SOILS ** 

CLASS II SOILS** SP 

CLASS Ill SOILS*** 

CLASS Ill SOILS*** 

CLASS Ill SOILS*** SM 

CLASS Ill SOILS*** 

CLASS IV SOILS ML 

CLASS IV SOILS CL 

CLASS IV SOILS 

CLASS IV SOILS 

CLASS V SOILS a.. 

CLASS V SOILS 

CLASS V SOILS PT 

TABLE 501.4.A 

EMBEDMENT SOILS CLASSIFICATIONS 

DESCRIPTION 

Manufactured angular, granular material, 1/4 to 1-1/2 inches (6 to 40 mm) size, including 
materials having regional signficance such as crushed stone or rock, broken coral, crushed 
slag, cinders, or crushed shells, complying to the requirements of Class II soils. 

Well-graded gravels and grav.el-sand mixtures, little or no fines. 50% or more of coarse 
fraction retained on No. 4 sieve. More than 95% retained on No. 200 sieve. Clean. 

Poorly graded gravels and gravel-sand mixtures, little or no fines. 50% or more of coarse 
fraction retained on No. 4 sieve. More than 95% retained on No. 200 sieve. Clean 

Well-graded sands and gravelly sands, little or no fines. More than 50% of coarse fraction 
passes No. 4 sieve. More than 95% retained on No. 200 sieve. Clean. 

Poorly graded sands and gravelly sands, little or no fines. More than 50% of coarse fraction 
passes No. 4 sieve. More than 95% retained on No. 200 sieve. Clean. 

Silty gravels, gravel-sand-silt mixtures. 50% or more of coarse fraction retained on No. 4 
sieve. More than 50% retained on No. 200 sieve. 

Clayey gravels, gravel-sand-clay mixtures. 50% or more of coarse fraction retained on No. 4 
sieve. More than 50% retained on No. 200 sieve. 

Silty sands, sand-silt mixtures. More than 50% of coarse fraction passes No. 4 sieve. More 
than 50% retained on No. 200 sieve. 

Clayey sands, sand-clay mixtures. More than 50% of coarse fraction passes No. 4 sieve. 
More than 50% retained on No. 200 sieve. 

Inorganic silts, very fine sands, rock flour, silty or clayey fine sands. Liquid limit 50% 
or less. 50% or more passes No. 200 sieve. 

Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, silty clays, lean 
clays. Liquid limit 50% or less. 50% or more passes No. 200 sieve. 

Inorganic silts, micaceous or diatomaceous fine sands or silts, elastic silts. Liquid limit 
greater than 50%. 50% or more passes No. 200 sieve. 

Inorganic clays of high plasticity, fat clays. Liquid limit greater than 50%. 50% or more 
passes No. 200 sieve. 

Organic silts and organic silty clays or low plasticity. Liquid limit 50% or less. 50% or 
more passes No. 200 sieve. 

Organic clays of medium to high plasticity. Liquid limit greater than 50%. 50% or more 
passes No. 200 sieve. 

Peat, muck and other highly organic soils. 

* So1fs are as defined 1n ASTM D2487, except for Class I Soil which is defined in ASTM D2321. 
*' In accordance with ASTM D2487, less than 5% passes No. 200 sieve. 
***In accordance with ASTM 02487, soils with 5% to 12% passing No. 200 sieve fall in a 

borderline classification that is more characteristic of Class If than of Class Ill. 
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location of the gravel drain will be shown 
on the construction plans. 

501.5.2 Gravel drain material shall 
consist of a material complying with the 
following gradation, and having the same or 
similar gradation curve as defined by the 
specification limits when graphically 
plotted on a standard aggregate gradation 
chart. 

SIEVE SIZE 
3 inch 
l/2 inch 
no. 4 
no. 15 
no. 50 
no.200 

% PASSING 
100 

70 - 100 
50 - 80 
25 - 50 
5 - 15 
0 - 5 

Liquid Limit 
Plasticity Index 

NV (no value) 
NP (non plastic) 

**The drain material shall comply with the 
following material size ratios: 

12 < I= R50 < I = 58 
50-percent size GOM 

R50 = 
50-percent size BM 

12 < I = R15 < I = 40 
15-percent size GDM 

R15 = 
15-percent size BM 

where 

GDM- represents the Gravel Drain 
Material 

BM - represents the Base Material 
(surrounding soil) 

501.5.3 A separator (membrane type) 
geotextile fabric shall be used to encase 
the Gravel Drain Material in areas where 
the surrounding soild has 30% or greater of 
its material passing the no. 200 sieve. 

501.5 MEASUREMENT AND PAYMENT 

501.5.1 Measurement: 

501.6.1.1 Unless specified on the plans, 
in the Supplemental Technical Specification 
and/or in the Bid Proposal no separate 
measurement will be made for excavation and 
backfill for structures. This work shall 
be considered incidental to and part of the 
cost of the structure. 

501.5.1.2 When specified on the plans, in 
the Supplemental Technical Specifications 
and/or in the Bid Proposal excavation and 
backfi 11 for structures shall be measured 
by the cubic yard of excavation. 

501.5.1.3 Gravel drains will be measured 
by the cubic foot based on the neat 1 i ne 
volume shown on the plans or as authorized 
by the ENGINEER. 

501.5.2 Payment: 

501.6.2.1 Payment for excavation and 

backfill for structures shall be made at 
the contract unit price per structure or 
per cubic yard of excavated quantity, 
complete in place, which price shall 
include all equipment, labor and materials 
required to excavate, stock pile, backfill, 
compact, and the removal and disposal of 
excess material. 

501.6.2.2 Payment for gravel drains shall 
be made at the contract unit price per 
cubic foot, complete in place, which price 
shall include all equipment, labor and 
materials required in furnishing the gravel 
and geotextil e fabric, the install at ion of 
both and the compaction required. 
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SECTION 502 

DRIVING PILES 

502.1 GEt<ER.~L 

The driving of piles will C?Dply with the 
specifications contained 1n this sec­
tion. The type and location of piles to 
be installed shall be sho1vn on the 
construction plans. The specifications 
for the various types of piles are 
included in Sections 150, 151, and 152. 

502.2 REFERENCES 
This Publication: 
SECTION 150 
SECTION 151 
SECTION 152 

502.3 INSTALLATION 

502.3.1 Piles driven under this 
specification shall be accurately spaced 
and driven either vertically or to the 
prescribed batter, as indicated on the 
plans; no greater variation from the 
vertical or specified batter line than 
1/4 of an inch per foot of length being 
permitted. Piles otherwise driven and 
those seriously damaged in driving shall 
be removed or cut off and replaced with 
new piles. Should any pile be raised by 
the subsequent driving of others, it 
shall be redriven. 

502.3.2 The pile top elevations shown on 
the plans are approximate and are to be 
used as a basis for establishing quan­
tities for piling, including exploratory 
piles, for bidding purpose only. 

502.3. 3 ~~hen required in the Supplemen­
tary Specifications, one pile of the type 
selected or designated for the work shall 
be driven in each pier and abutr;Jent area 
as an exploratory pile. The location of 
these piles shall be determined by the 
ENGINEER. 

502.3.4 The conditions under which the 
exploratory piles will be driven shall be 
as ordered by the ENGINEER. These 
exploratory piles shall be furnished and 
driven by the CONTRACTOR and under normal 
circumstances shall be left in place and 
utilized as one of the specified piles. 

502.3.5 Exploratory piles shall be 
driven with the same size and type hammer 
operating with the same effective energy 
and efficiency as that to be used in 
driving the remainder of the piles. 

502.3.6 The purpose of 
exploratory piles is to 
length and penetration 

driving 
d2termine 

that will 

the 
the 

be 

required in the balance of the piles. 
Therefore, no piles other than the 
exploratory piles shall be driven at each 
pier or abutment area until such 
determination has been made by the 
ENGINEER and has been reported to the 
CONTRACTOR. 

502.3.7 The ENGINEER shall order the top 
elevation to which the piling shall be 
driven for the particular pier or abut­
ment. All piles shall be driven to the 
top elevation as established by the 
ENGINEER or deeper if necessary to 
develop the prescribed bearing value as 
determined by the formula hereinafter 
prescribed. 

502.3.8 Required excavations in the 
areas through which the piles are to be 
driven shall be made before any EJile is 
driven therein. NO excavation may be 
made below the bottom of the pile footinG 
elevation, unless approved by the 
ENGINEER. 

502.3.9 When piles are to be driven 
through bridge approach embankr;Jent and 
the depth of the embanknent at the pile 
location is in excess of 5 feet, the pile 
shall be driven in a hole drilled through 
embankment. The hole shall have a diame­
ter of not less than the butt diameter of 
the pile plus 6 inches. After drivinc: 
the pile, the ann~lar spc>,ce around th~ 
pile shall be filled to ground surface 
with dry sand or pea gravel. 

502.3.10 No piles shall be ar1ven within 
25 feet of any concrete that has not 
attained a minimum compressive strength 
of 2000 psi. 

502.4 PILE DRIVING EQUIPMENT AND 
OPERATIONS 

502.4.1 No piles shall be driven, no 
piles shall be jetted, and no pile holes 
shall be drilled unless the ENGINEER is 
present during the operation. 

502.4.2 All piles shall be protected 
during driving with an approved driving 
head. The tops of timber piling shall be 
trimmed to fit the driving head, and the 
piles shall be protected against brooming 
and splitting. Timber piles shall be 
pointed ( 4 inches square point) or shod 
with metal shoes when required. A 
cushion block approved by the ENGINEER 
shall be used. In case the metal pile 
top folds, corrugates, or is otherwise 
damaged due to impact of the hanmer blow, 
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the COtlTRACTOR may be require:: to 
reinforce the top of the pil~. 

502.4.3 Unless otherv1ise pro·iided, 
bearing piles shall be driven with a pile 
hammer delivering not less than 15,000 
foot pounds of energy per blow, except 
timber piling may be driven with drop 
hammers or pile hammers having an energy 
rating not less than 6,800 foot pounds. 
pile hammers shall be operated at speeds 
recommended by the manufacturer. 

502.4.4 Gravity hammers for tir:Jber piles 
shall weigh approximately 3,000 pounds, 
except that the hammer shall not weigh 
more than 3, 500 pounds. The maximu::;-, drop 
shall not exceed 10 feet. When the 
hammer fails to produce the required 
bearing, the ENGINEER may permit 5 blows 
at not to exceed 3 6, 00 0 foot pounds of 
energy per blow as a final check of 
bearing obtained. The CONTRACTOR shall 
furnish the ENGINEER with a certified 
scale weight of the hammer to be used. 
steam, air, or diesel hammers for driving 
tiraber piling shall develop an energy of 
not less than 6 'aoo foot pounds of the 
manufacturer's rated energy. 

502.4.5 Pile driver leads shall be 
constructed 3o as to afford freedom of 
movement to the haramer and shall be held 
firmly in position by guys, stiff braces, 
or other effective method to prevent 
swinging and to support the pile in 
driving and insure the hanraer blow being 
delivered squarely on the end of the 
pile. When driving batter piles, the 
lead shall be inclined and effectively 
braced so as to remain i.n line wit~ the 
desired position of the pile. The 
driving of piles by the use of fol.:.O\vers 
will not be permitted without written 
permission of the ENGINEER. 

502.4.6 When approved by the ENGINEER, 
the CONTRACTOR may supplement driving 
equipment with a water jetting plant 
without extra compensation. The number 
of jets and the volume and pressure of 
water at the jet nozzle shall be suffi­
cient to freely erode the material 
adjacent to the pile. The plane shall 
have a sufficient capacity to deliver at 
all times at least 325 g.p.m at 100 
pounds pressure per square inch at two 
3/4 inch nozzles. Before the desired 
penetration is reached, the jets shall be 
withdrawn and the pile shall be driven by 
the manner to obtain the final penetra­
tion and bearing. 

502.4.7 Piles shall be driven to not 
less than the minimum penetration 
elevation shown on the 
otherwise permit ted by 
Piling shall be driven to 
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plans, unless 
the ENGINEER. 

at least the 

d sign bearing shown on the plans, unless 
o herwise directed by the ENGINEER. 
T r;-,ber piling shall not be driven to a 
conputed bearing in excess of 50 tons. 

502.4.8 \-/hen approved by the ENGINEER, 
water jets or drilling may be used in 
conjunction with the hammer to obtain the 
specified penetration. If possible, the 
last 3 feet of penetration shall be 
obtained by driving without the use of 
water jets. 

502.4. 9 Test blows, to determine average 
penetration, shall be applied after the 
jets have been removed. The use of water 
jets will not modify any of the require­
ments of this section. 

502.4.10 Unless drilled holes are shown 
on the plans, holes other than starting 
holes shall not be drilled until the 
ENGINEER has determined that piling 
cannot be driven 1 except where pilin9 ~s 
to be placed in compacted fill at aouc­
ments. 

502.4.11 Hhen permitted by the E~lGINEER, 
pilot holes may be drilled to an eleva­
tion sufficient to allow driving the pile 
to at least minimum penetration eleva­
tion, but not more than full specified 
length, providing that such -may be 
accor.1plished without injury to the pile 
and full bearing is achieved. Where 
piling is to be placed in compacted fill 
at abutments, when permitted by the 
ENGINEER, pilot holes may be drilled to 
the natural ground elevation prior to 
attempting to drive the piling. All 
drilled pilot holes will be considered 
incidental to the completion of the work 
and no measurement or payment will be 
made therefor. 

502.4.12 The drilling of holes shall be 
done by approved methods and in such 
manner that the piles will be accurately 
positioned as shown on the plans. 

502.4.13 unless larger hole is permitted 
by the ENGINEER to obtain minimum pene­
tration, the diameter of the drilled 
holes shall not exceed the following: 

502.4.13.1 Timber Piles--One inch larger 
than the average between the tip and butt 
dianeters. 

502.4.13.2 
diaf.leter. 

Pipe Piles--The outside pile 

502.4.13.3 "H" Piles--Two inches smaller 
than the diagonal measurement of the pile. 

502.4 .14 When a pile is set in a hole 
larger than the diameter of the pile, the 
port1on of the hole in solid material 



shall be filled with Class A concrete and 
the portion of the hole above solid 
material may be filled with sand or other 
suitable material. These materials \vill 
be considered incidental to the comple~ 
tion of the work and no direct payment 
will be made therefor. 

502.4.15 The ENGINEER shall make an 
inspection to determine if shooting with 
explosives or redesign is necessary when 
piles cannot be driven or holes drilled. 
Shooting of holes with explosives will 
not be allowed without written permission. 

502.4.16 Driven pilot holes may be used 
to loosen and break up the compacted 
strata to such an extent that the piles 
may be driven to the required depth 
through the driven pilot holes. 

502.4.17 Abutment bearing piles shall 
not be driven until the approach embank­
ment material, underneath and adjacent to 
the abutmenc, has been placed and com­
pacted to the required density. The 
surface of such approach embankment, 
after compaction, shall be not less than 
the elevation of the bottom of the 
abutment. 

502.4.18 1-ihen steel pipe piling are 
included in the work, the CONTRACTOR 
shall have available at all times a 
suitable device, of a type approved by 
the ENGINEER, for thoroughly illuminating 
the interior of the pipe piles for their 
entire length after they have been dr i­
ven. Any pipe pile that shows breaks, 
deformations, or other defects that would 
impair the strength or efficiency of the 
completed pile sha.:.l be pulled or aban­
doned if approved by the ENGI~EER and 
replaced at the CONTRACTOR's expense. 

502.4.19 After steel pipe piles have 
been driven to final penetration, such 
piles will be given a final inspection. 
Any water or other foreign substance 
inside the piles shall be removed. Opon 
approval of the driven piles by the 
ENGINEER, such piles shall be filled with 
concrete. The initial deposit in the 
pipe shall be 2 or 3 cubic feet of Port­
land cement wortar, which shall be fol­
lowed by deposits of concrete in layers 
not more than 3 feet in depth and each 
layer shall be compacted by rodding or by 
other approved methods before a succeed­
ing layer is placed. The work of placing 
and compacting the concrete shall be 
carried on continuously in successive 
layers until the entire pipe pile is 
completely filled. The schedule for 
driving piles shall be such as to avoid 
vibrations anli pressure reaching piles or 
other structural components in which 

cone ete has been placed and taken 
init al set but has not attained 
suff cient strength to resist damage. 

502.5 COMPUTATIONS FOR BEARING VALUES 

502.5.1 In the absence of loading tests, 
the bearing value of a pile will be 
determined as herein provided. Hhen 
required by the ENGINEER, a pile shall be 
left to set for a period not to exceed 24 
hours and again driven to determine the 
safe bearing value. 

502.5.2 Each structural steel pile, 
steel pipe pile, or timber pile driven 
without a core or mandrel shall ha'le a 
bearing value determined as follows: 

502.5.2.1 Gravity hamwers: 

P = 2 HH 
s + 1.0 

502.5.2.2 single-acting steam, air, or 
diesel hammers having open ends: 

? = 2 HH 
s + 1.0 

502.5.2.3 Double-acting steam, air, or 
diesel hammers having enclosed ends: 

P = 2E 
s + 1.0 

502.5.2.4 Where: 

P Allowable safe bearing value in 
pounds. 

H i·leight in pounds of s::riking parts of 
the haomer. 

H Height of fall or stroke of the raw in 
feet. 

E Manufacturer's rated energy in foot 
pounds pee blow at the rated speed 
for double acting steam or air 
hammers. 

502.5.2.5 E Ninety percent of the 
average equivalent energy in foot pounds 
as determined by a gauge attached to the 
hammer and recorded during the period 
when the average penetration per blow is 
recorded, for diesel hammers having 
enclosed rams. Hammers of this type 
shall be equipped with a gauge and 
applicable charts supplied, which will 
evaluate the equ iva lent energy being 
produced under any driving condition, 
otherwise the formula for diesel har:tmers 
with open end will apply. 

502.5.2.6 S Average penetration in 
inches per blow during the last 10 to 20 
blows. 
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502.5.3 Steel pile shells driven with a 
core or mandrel, the bearing value of a 
sin':)le pile \Jill be determined by one of 
the formulas herein provided: 

502.5.3.1 Single-acting steam, air, or 
diesel hammers having open ends: 

P = 2im 
S + O.l{w) 

w 

502.5.3.2 Double-acting steam, air, or 
diesel hammers having enclosed ends: 

P = 2E 
S + O.l(w) 

w 

502.5.3.3 Where: 

{w) = Weight of the pile including the 
weight of the core or mandrel in 
~ounds. 

502.5.4 
502.5.2 
when: 

The formulas 
and 502.5.3 are 

in Subsections 
applicable only 

502.5.4.1 The gravity hammer has a free 
fall. 

502.5.4.2 The penetration is 
reasonably quick and uniform rate. 

at a 

502.5.4.3 The lifting line on the hammer 
is slack so that the whole weight of the 
hammer is on the pile. 

502.5.4.4 There is no appreciable bounce 
after the blow. Twice the height of the 
bounce shall be deducted from nHn to 
determine its true value in the formulas. 

502.5.4.5 The head of a wood pile is 
free from broomed or crushed wood fiber. 

502.5.4.6 A follower is not used. 

502.6 TOLERANCES AND REJECTION 

502.6.1 Piles, preparatory to driving, 
shall be located accurately in the 
correct position. During the driving, 
the pile shall be held in its correct 
position by adequately braced leads, a 
heavy template, struts, cables, toggles, 
or other approved methods. 

502.6.2 Foundation piling shall be 
driven with a maximum variation of not to 
exceed l/4 inch per foot from the 
vertical or from the batter shown, with 
the head of the pile varying not to 
exceed 6 inches from the plan position. 
These tolerances may be waived by the 
ENGINEER ift in his opinion, the 
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ondi tions made such tolerances impract­
cal and the capability of the structure 
s not impaired by exceeding t'le toler-

ances given. Foundation piling shall not 
be driven until after the excavation is 
approximately com~lete. 

502.6.3 Trestle piling shall be driven 
with a maximum variation of not to exceed 
1/4 inch per foot from the vertical or 
batter shown, with the pile varying not 
to exceed 3 inches from the plan posi­
tion. These tolerances may be waived by 
the ENGINEER if, in his Opinion, the 
conditions make such tolerances inpract­
ical and the capability of the structure 
is not impaired by exceeding the toler­
ances given. 

502.6.4 Piles broken by reason of inter­
nal defects or by improper driving or 
driven out of the tolerances allowed will 
be rejected. When permitted by the 
ENGINEER, a second pile may be driven 
adjacent to the rejected pile, prov1aea 
such second pile is driven without detri­
ment to the structure; otherwise the 
rejected pile shall be removed and re­
placed. The removing and replacins of a 
rejected pile or the furnishing and 
driving of a second pile adjacenc to a 
rejected pile will be considered inciden­
tal to the completion of the work and no 
measurement or payment will be made 
therefor. 

502.6.5 The tops of all piles shall be 
cut off normal to the pile or to the 
bevel shown on the plans and to the 
elevations established by the SNGINESR. 

502.6.6 structural steel piles and steel 
pipe piles shall be accurately cut off at 
the required elevation. Steel pipe piles 
shall be cut off before being filled with 
concrete. 

502.7 TIMBER PILES WITH TIMBER CAPS 

Timber piles which support timber caps 
shall conform to the plane of the bottom 
of the superimposed cap. Wedging or 
shimming between the pile and cap will 
not be permitted. The heads of all 
treated and untreated timber piles for 
trestles, after driving and cutting off, 
shall be treated by either method herein 
provided. Heads of piling encased in 
concrete do not require either of the 
following treatmehts: 

502.7.1 A coat of hot creosote oil shall 
first be applied to the head of the pile 
and a protective cap then built up by 
applying alternate layers of loosely 
woven fabric and hot asphalt or tar, 
using 3 applications of asphalt or tar 



and 2 layers of fabric. The fabric shall 
measure 6 inches more in each direction 
that the pile diameter and shall be 
turned down over t~e pile neatly trimmed, 
and the edges secured by binding with 2 
turns of No. 10 galvanized wire. The 
fabric shall be wired in advance of the 
final coat of asphalt or tar which shall 
extend down over the wiring. 

502.7.2 Three coats of hot creosote oil 
shall first be applied to the head of the 
pile followed by l coat of hot roofing 
pitch. Each coat shall be allowed to 
become practically dry before applying 
the succeeding coat. A covering of 20 
gauge galvanized sheet metal shall be 
placed over the pitch coating. The cap 
material shall measure not less than 6 
inches more in each direction than the 
diameter of the piling and shall be 
tucned or bent down over the pile. The 
edges shall be neatly trimmed and secured 
to the pile with large-head galvanized 
nails. 

502.8 STEEL PILE COLUMNS 

Steel pile columns shall be placed in dug 
oc drilled holes at locations, batters, 
and elevations shown on the plans. After 
placement, steel pipe pile columns shall 
be filled with concrete and painted as 
herein provided: 

502.8.1 Steel pile columns shall be set 
plumb or to the batter shown on the 
plans. Variation greater than l/8 incn 
per foot from the vertical or batter line 
indicated will not be permitted. The top 
of the pile shall not be out of the posi­
tion shown on the plans by more than l 
inch. 

502.8.2 Closed-end pipe pile columns 
shall be placed to bear directly on the 
solid rock or shale at the bottom of the 
excavation. When required, a layer of 
Portland cement mortar shall be deposited 
on the bottom of the excavation on the 
cleaned surface of rock or shale to 
provide a full bearing for the closed end 
of the pipe. Mortar deposited under 
water shall be placed by means of a suit­
able tremie. In case the excavation is 
dry or is dewatered, open-end pipe pile 
columns may be used when approved by the 
ENGINEER. When open-end pipe pile col­
umns are used, the top of the rock or 
shale at the bottom of the excavation 
shall be thoroughly cleaned before 
placing the columns. 

502.8.2.3 After steel pipe pile columns 
have been placed in final position, they 
shall be given a final inspection. Any 
water or other foreign substance inside 

the pipe shall be removed. Upon approval 
by the ENGINEER, the pipes shall be 
filled with concrete. The initial 
deposit in the pipe shall be 2 or 3 cubic 
feet of Portland cement mortar, which 
shall be followed by deposits of concrete 
in layers not more than 3 feet in depth 
and each layer compacted by redding or by 
other method satisfactory to the ENGINEER 
before a succeeding layer is placed. The 
work of placing and compacting the 
concrete shall proceed continuously in 
successive layers until the entire pipe 
is completely filled. 

502.9 BEARING PILE LOAD TEST 

502.9.1 General 

When required, this work shall consist of 
a test load on a driven pile to determine 
the bearing capacity and settlement be­
havior of the pile. The pile load test 
shall be conducted under the supervision 
of the ENGINEER. 

502.9.2 Test Methods 

502.9.2.1. The CONTRACTOR shall apply 
the test load concentrically by such 
method that the test load acting on the 
pile may be accurately determi~ed and 
controlled at any time. The CONTRACTOR 
shall submit the method of anchorage and 
loading to the ENGINEER, for approval 
prior to beginning any test. 

502.9.2.2 The CONTRACTOR shall furnish 
accurate gauges and devices for determin­
ing the load applied and shall furnish 
the ENGINEER with a certificate of cali­
bration of the gauges or devices from an 
approved laboratory prior to use. 

502.9.2.3 The CONTRACTOR shall furnish 
the ENGINEER with adequate facilities for 
making load and settlement readings 24 
hours per day, except such engineering 
instruments and apparatus normally used 
by the ENGINEER. 

502.9.2.4 The load shall be applied to 
the pile as near the ground sur face as 
practicable or as designated by the 
ENGINEER. If the load is applied on a 
pile projecting appreciably above ground, 
care shall be taken to prevent failure by 
column action. Test piles shall be ver­
tical within the tolerances provided. 
Test loading results will not be accepted 
when pile fails structurally during test 
loading due to faulty installation or 
procedure by the CONTRACTOR. 

502.9.2.5 After load testing is com­
pleted, test piles and anchor piles shall 
be used as bearing piles, unless rejected 
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by the ENGINt:ER. Rejected test piles and 
anchor piles shall be rei:<o';ed by the 
CONTRACTOR at his expense. 

502.9.2.6 Test load shall be applied not 
less than 2~ hours after test pile and 
anchor piles have been driven. When test 
loading pipe piles, the test piles and 
anchor piles shall not be loaded until 
the concrete has attained a compressive 
strength of not less than 2,400 psi. The 
ENGINEER may require all piles to be 
driven within the test area before the 
test pile is test loaded. The load shall 
be applied in increments as herein 
provided. The first load application 
shall be approximately 4/5 of the design 
bearing capacity in tons as shown on the 
plans. Addi. tional load increments of 10 
tons each shall be applied not less than 
1 hour after all measurable settlement 
due to previous loading has been deter­
mined. such load increments shall be 
applied, as herein provided, until the 
load test has been completed. Measurable 
settlement is aer~ned as settlement of 
1/8 inch or more subseq~ent to an inter­
mediate reading. 

502.9.2.7 Readings of the amount of 
settlement will be !i',ade by the ENGINEER 
immediately before and after the applica­
tion of each load increment and at inter­
mediate intervals 20 minutes apart. such 
readings and corresponding load incre­
ments and total load will be recorded. 

502.9.2.8 The applica::ion of load will 
be considered complete when the gross 
settlement of the loaded pile reaches the 
yield point, except when the yield point 
is reached before the total load equals 
1.6 times th"' design load of the pile as 
shown on the plans. Yield point is 
defined as when the additional amount of 
settlement t>xceeds 0.02 inch per ton for 
the incre!iler:t applied. Hhen this amount 
of settlement per increDent occurs before 
the total load equals 1.6 times the 
design bearing capacity, an additional 
similar increlilent of load shall be 
applied to determine if this amount of 
settlement per increment: is repeated or 
exceeded. If this amount of settlement 
per increment: is repeated or exceeded, 
the applica:ion of load will be consi­
dered complete; but if not, the appli­
cation of increments will be continued 
until yield point occurs or until the 
maximum amount of load required is 
applied. 

502.9.2.9 The CONTRACTOR will not be 
required to apply a total load greater 
than 3 times the design bearing capacity 
in tons, unless otherwise shown on the 
plans or in the supplementary 
Specifications. 
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50 2 . 9 . 2 . 10 Hh en the yield point in the 
settle~ent has not been reached after the 
last increment of load required has been 
applied, the application of the total 
load shall be continued for not less than 
12 hours after all measurable settlement 
has ceased. 

502.9.2.11 Immediately after the total 
load is removed from the pile, the net 
settlement will be recorded by the 
ENGINEER. Not less than 3 hours after 
the total load is removed from the pile, 
the settlement will again be recorded by 
the E:IGINEER. 

502.9.2.12 When it becomes necessary, 
due to unforeseen conditions, to remove 
and reapply any of the test load, such 
application shall be made gradually in 
incre~ents approved by the ENGINEER. 

502.10 MEASUREMENT AND PAYMENT 

Measurement and payment of the various 
items will be as follows: 

502.10.1 Sclices for structural steel 
piles, stru.ctural steel pile columns, 
steel pipe piles, and steel pipe pile 
colu!ilnS 1vill be considered incidental to 
the completion of the work and no mea­
surement or payment will be made therefor. 

502.10.2 Pile load tests will be 
measured as follows: 

502.10.2.1 First pile load test. 

502.10.2.2 
test. 

Each subsequent pile load 

502.10.3 All pile cut-offs 
considered incidental to the 
of the work and no measurement 
will be made therefor. 

will be 
completion 
or payment 

502.10.4 Piles that have been driven or 
partially driven and subsequently ordered 
removed by the ENGINEER will be con­
sidered incidental to the completion of 
the work and no measurement or payment 
will be made therefor. 

50 2 • 10 . 5 When d r ill e d h o 1 e s for bear in g 
piles are called for on the plans, such 
drilled holes will be measured to the 
nearest vertical foot. 

502.10.6 Metal shoes for timber piling, 
authorized by the ENGINt::ER and furnished 
by the CONTRACTOR, will be measured by 
the unit per each. 

502.10.7 All jetting and all pilot holes 
will be considered incidental to the com­
pletion of the work and no measurement or 
payment will be made therefor. 



502.10.8 Test piles driven and not 
included in the permanent structure will 
be measured to the nearest vertical 
foot. Payment will be made at the unit 
price per vertical foot per type of pile 
as indicated in the Bid Proposal. 

of approved length, 
furnished and not driven, will be 
measured to the nearest linear foot. 
Payment will be made at the unit price 
per foot per type of pile as indicated in 
the Bid Proposal. 

502.10.9 Piles 

502.10.10 All piles of the various types 
and lengths permanently incorporated in 
the structure will be measured to the 
nearest vertical foot after cut-of£. 

502.10 .ll Concrete placed in steel pipe 
piles or steel pipe columns will be 
measured to the nearest l/10 cubic yard. 
Payment will be made at the unit price 
per cubic yard as shown in the Bid 
Proposal. 

502.10.12 Steel reinforcement placed in 
steel pipe piles or steel pipe columns 
will be measured by the pound. Payment 
shall be made at the unit price per pound 
as stated in the Bid Proposal. 
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SECTION 503 
SUBDRAINAGE 

503.1 GENERAL 

The work performed under this specification 
shall include, but not limited to providing 
the equipment, labor and materials for the 
excavation, installation and backfilling of 
subdrainage improvements as specified on 
the plans and herein or as authorized by 
the ENGINEER. 

503.2 REFERENCES 

503.2.1 American Society for Testing 
Materials (Latest Edition)(ASTM) 

F758 Smooth Wall Poly (Vinyl Chloride) 
(PVC) Plastic Underdrain System 
for Highways, Airports, and 
Similar Drainage 

503.2.2 This Publication: 
Section 101 Portland Cement Concrete 
Section 121 Plastic Pipe 
Section 920 Sanitary and Storm Sewer 

Manholes 
Section 1502 Submittals 

503.4 SUBORAINAGE PIPE 

Subdrain pipe unless specified on the plans 
or in the Supplemental Technical 
Specifications as solid wall pipe shall be 
perforated pipe as specified in ASTM F 
758. Solid wall pipe shall be in 
accordance with Section 121. 

503.5 PIPE JOINTS AND FITTINGS 

503.5.1 All pipe and fitting joints shall 
be the rubber gasket type in accordance 
with Section 121. No "open joints" will be 
permitted on the subdrain pipe. 

503.5.2 All fittings used on subdrain 
piping shall be the rubber gasket type, 
having the same or better strength as the 
pipe required and be approved by the pipe 
manufacturer for use on the pipe. 

503.6 SUBDRAINAGE MANHOLES 

Subdrain manholes shall be as detailed on 
the plans and shall be in accordance with 
Section 920. 

503.7 FILTER AND DRAIN MATERIALS 

503.7.1 A separator (membrane type) 
geotextile fabric as specified on the plans 
or in the Supplemental Technical 
Specification shall be used to encase the 
gravel drain material. 

503.7.2 Gravel drain material shall 
consist of a material complying with the 
fallowing gradation, and having the same or 
similar gradation curve as defined by the 
specification limits when graphically 
plotted on a standard aggregate gradation 
chart. 

SIEVE SIZE 
3 inch 
112 inch 
no. 4 
no. 16 
no. 50 
no. 100 

% PASSING 
100 

70 - 100 
50 - 80 
25 - 50 

5 - 15 
0 - 15 

Liquid Limit 
Plasticity Index 

NV (no value) 
NP (non-plastic) 

**The drain material shall comply with the 
following material size ratios: 

12 < I = RSO < I = 58 

50-percent size GDM 
RSO = -------------------

50-percent size BM 

12 < I = Rl5 < I = 40 

15-percent size GDM 
R15 = -------------------

15-percent size BM 

where 

GDM-represents the Gravel Drain Material 
BM -represents the Base Material 

(surrounding soil) 

503.8 PLACEMENT 

503 .8. 1 The area in which the subdrain is 
to be installed shall be backfilled, 
compacted and re-excavated or excavated to 
the 1 i ne and grade shown on the plans for 
the drain material. 

503.8.2 The geotextile fabric shall be 
placed in the trench so as to form a 
continuous cover on all four (4) sides of 
the gravel drain material after it is 
placed, with a minimum of a one-foot (1 1

) 

overlap on the top of the gravel. If the 
1 ength of the subdrai n is 1 anger than the 
geotextile fabric, the fabric may be 
installed with a two-foot (2') overlap with 
the upstream end 1 aid under the downstream 
end. 

503.8.3 The gravel drain material shall be 
placed in the bottom, on top of the fabric, 
up to or a few inches above the grade of 
the pipe. The pipe shall be installed to 
the line and grade shown on the plans or as 
authorized by the ENGINEER. Gravel drain 
material shall be placed around and on top 
of the pipe as shown on the plans. The 
geotexti 1 e fabric shall be placed over the 
top of the gravel with a minimum of a 
one-foot (1 1

) overlap. 

503.8.4 The upstream end of the subdrain 
pipe shall be left open until the placement 
steps outlined above have been completed. 
Water shall be introduced into the upstream 
end of the pipe to flush out any debris in 
the pipe. The amount of water needed will 
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depend on the condition of the pipe. After 
flushing the end of the pipe shall be 
capped and the gravel drain material and 
fabric placed around the end of the pipe. 

503.8. 5 Upon comp 1 et ion of the above 
steps, one foot ( 1') of fi 11 shall be 
placed over the subdrain area and 
additional fill placed and compacted as 
specified for fill, or subgrade, etc. The 
first foot of fill over the subdrain will 
not be tested for compaction. 

503.9 SUBMITTALS 

The CONTRACTOR shall submit the information 
specified in Section 1502 on the pipe, 
fittings, gravel, and fabric. 

503.10 MEASUREMENT AND PAYMENT 

503.10.1 Subdrain shall be measured by the 
linear foot along the centerline of the 
pipe and through all fittings. 

503.10.2 Payment for subdrain shall be 
made at the contract unit price per linear 
foot complete in place which price shall 
include all equipment, labor and materials 
required to excavate and install the pipe, 
fittings, gravel drain material, and 
geotextile fabric. 
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SECTION 510 

CONCRETE STRUCTURES 
510. 1 GENERAL 

Concrete structures, such as: bridges, 
culverts, storm inlets, retaining walls, 
abutments, piers, footings, foundations and 
similar structures, shall be constructed in 
conformity with these specifications and 
the construction plans. 

510.2 REFERENCES 

510.2.1 This Publication: 
Section 101 Portland Cement Concrete 
Section 102 Steel Reinforcement 
Section 103 Epoxy-Coated Steel 

Reinforcement 
Section 105 Concrete Curing Compound 
Section 107 Joint Filler and Sealant 

Material 
Section 337 Portland Cement Concrete 

Pavement 
Section 349 Concrete Curing 
Section 501 Excavation and Backfill for 

Structures 
Section 502 Driving Piles 

510.2.2 Others 

PS-1-66 
Products 
Commerce. 

Specifications for 
Standard, U.S. 

Plywood, U.S. 
Department of 

Standard Specifications for Welding for 
Highway and Rail road Bridges, American 
Welding Society. 

510.3 MATERIALS 

510.3.1 CONCRETE 

Concrete for use in work constructed under 
this section shall conform to the 
requirements of Section 101 and as shown on 
the plans or as specified in the 
Supplementary Technical Specifications and 
approved by the ENGINEER. 

510.3.2 STEEL REINFORCEMENT 

Reinforcement bars shall conform to the 
requirements specified in Section 102 and 
103. 

510.4 SUBGRADE FOR CONCRETE STRUCTURES 

Earth subgrade upon which concrete is 
placed shall be firm and free from water 
and/or frost. All subgrade on which 
Structural concrete is to be placed shall 
be compacted to the minimum density 
specified in Section 501 or on the plans. 
Ground water shall be kept twelve (12") 
inches below the subgrade until the 
cone rete has set. When the subgrade is in 
dry earth, it shall be moistened with water 
from a spray nozzle immediately before 
concrete is placed. When the design 
details for the project provide for the 
construction of filter or drain material 
consisting of gravel or combination of 
gravel and sand, which material becomes 

subgrade for concrete, the placing of steel 
reinforcement and pouring of concrete shall 
follow the placing of the filter or drain 
material as closely as practical. The 
filter or drain material shall be kept 
dewatered to the extent necessary to 
prevent any portion of concrete materials 
being carried away before the concrete has 
attained its final set. When concrete is 
to rest on rock, the rock shall be fully 
uncovered. The surface of the rock shall 
be removed to a depth sufficient to expose 
sound rock. Bedrock shall be roughly 
leveled off or cut to approximately 
horizontal and vertical steps. Seams in 
the rock sha 11 be grouted as directed by 
the ENGINEER and the base for structures 
shall be slush grouted or otherwise treated 
as the ENGINEER may direct. 

510.5. FORMS 

510.5.1 Forms shall be of suitable 
material and of type, size, shape, quality, 
and strength to enable construction as 
designed. The forms shall be true to line 
and grade, mortar tight, and sufficiently 
rigid to resist any appreciable amount of 
springing out of shape during placing of 
the cone rete. The res pons i bil ity for their 
adequacy shall rest with CONTRACTOR. All 
dirt, chips, sawdust, nails, and other 
foreign matter shall be completely removed 
from forms before any concrete is deposited 
therein. The surfaces of forms shall be 
smooth and free from irregularities, dents, 
sags, and holes that would appreciably 
deface the finished surface. Forms 
previously used sha11 be thoroughly cleaned 
of all dirt, mortar, and foreign matter 
before being reused, and the reuse of forms 
shall be subject to approval of the 
ENGINEER. Before concrete is placed in 
forms, all inside surfaces of the forms 
shall be thoroughly treated with an 
approved releasing agent that wi 11 1 eave no 
objectionable film on the surface of the 
forms that can be absorbed by the 
concrete. Care shall be exercised that no 
releasing agent is deposited on previously 
placed concrete. Forms for all surfaces 
that will not be completely enclosed or 
hidden bel ow the permanent surface of the 
ground shall be made of surfaced 1 umber or 
material which will provide a surface at 
least equally satisfactory. Any lumber or 
material which becomes badly checked or 
warped prior to placing concrete may be 
rejected. Forms for all exposed surfaces 
of bridges, viaducts, over crossings, and 
similar structures shall be constructed of 
plywood or an approved equal. Plywood for 
forms shall conform to the specifications 
of the U.S. Department of Commerce, U.S. 
Product Standard PS 1-66 Class I or II. 
All form panels shall be placed in a neat, 
symmetrical pattern with the horizontal 
joints level and continuous. Unless 
otherwise shown on the plans, all exposed 
edges shall have a 3/4 inch chamfer. Forms 
for curved surfaces shall be so constructed 
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and placed that the finished surface will 
not deviate appreciably from the arc of the 
curve. Forms shall be so constructed that 
portions, where finishing is required, may 
be removed without disturbing portions of 
form to remain. Form clamps or bolts 
approved by the ENGINEER shall be used to 
fasten forms. The use of twisted wire loop 
ties to hold forms in position will not be 
permitted, nor shall wooden spreaders be 
used unless authorized by the ENGINEER. 
Clamps or bolts shall be of sufficient 
strength and number to prevent spreading of 
the forms. They shall be of such type that 
they can be ent i re 1 y removed or cut back 1 
inch below the finished surface of the 
cone rete. Forms for outside surfaces shall 
be constructed with stiff wales at right 
angles to the studs and all form clamps 
shall extend through and fasten such 
wales. The CONTRACTOR may, at his own 
option, place such portions of the concrete 
directly against the sides of the 
excavation or sheathing without the use of 
outside forms, provided that the following 
conditions are met: 

510.5.1 .2 If concrete is placed against 
sheathing, such sheathing shall be closely 
fitted and shall be outside of the concrete 
1 i nes shown on the plans. Those surfaces 
against which the concrete is placed shall 
be faced with building paper. Except as 
otherwise specified hereinafter, all 
sheathing shall be removed but not until 
either at least 7 days after placing 
concrete or until the concrete has attained 
sufficient strength to support itself and 
any load that may be placed on it. 

510.5.2 Care should be used in pulling 
sheathing so as to avoid damaging the 
concrete. Voids left by the removal of 
sheathing, piles, and/or similar sheathing 
supports shall be backfilled with material 
having a sand equivalent of not less than 
30 and con so 1 i dated. When, in the opinion 
of the ENGINEER, field conditions or the 
type of sheathing or methods of 
construction used by the CONTRACTOR are 
such as to make the removal of sheathing 
impracticable, that portion of the 
sheathing against which concrete has been 
placed shall be left in place. 

510.5.3 Regardless of the method used in 
placing concrete without outside forms, the 
following stipulations shall hold: 

510.5.3.1 The reinforcing steel shall be 
accurately set and held firmly in place, to 
the satisfaction of the ENGINEER. 

510.5.3.2 The CONTRACTOR shall assume all 
risks of damage to the work or to existing 
improvements due to any reason whatsoever 
that may be at t ri butab 1 e to the method of 
construction outlined above. 

510.5.3.3 Should the method of 
construction of placing directly against 
the sides of the excavation or sheathing 
without use of outside forms not prove 
satisfactory in the opinion of the 

ENGINEER, the CONTRACTOR sha 11 discontinue 
said method of construction and construct 
the structure by using outside forms. 

510.6 FALSEWORK 

All falsework shall be designed and 
constructed to provide the necessary 
rigidity and to support the loads. 
Falsework for the support of a 
superstructure sha 11 be designed to support 
the 1 oads that would be superimposed were 
the entire superstructure placed at one 
time. All falsework, staging, walkways, 
forms, ladders, cofferdams, and similar 
accessories sha 11 equa 1 or exceed the 
minimum applicable requirements of the 
Federal and State statutes and 1 ocal 
ordinances. Comp 1 i ance with such 
requirements s ha 11 not relieve the 
CONTRACTOR from full responsibility for the 
adequacy and safety of said items. 
Falsework shall be founded upon a solid 
footing safe against undermining and 
protected from softening. When the 
falsework is supported on timber piles, the 
piles shall be driven to a bearing value as 
determined by the formula specified in 
Section 502, equal to the total calculated 
pile loading. Falsework and forms shall be 
so constructed as to produce in the 
finished structure the lines and grades 
indicated on the plans. Suitable jacks or 
wedges shall be used in connection with 
the fal sework to set the forms to grade or 
camber shown on the plans or to take up any 
settlement in the formwork either before or 
during the placing of the concrete. 
However, single wedges for this purpose 
will not be permitted, it being required 
that all such wedges be in pairs to insure 
uniform bearing. Dead load deflection in 
stringers and joists will be compensated 
for by varying the depth of the joists or 
by using varying depth nailing strips. 
Arch centering shall be removed uniformly 
and gradually beginning at the crown and 
working toward the springl i ne to permit the 
arch to take its 1 oad slowly and evenly. 
Centering for adjacent arch spans shall be 
struck simultaneously. Fal sework under any 
continuous unit or rigid frame shall be 
struck simultaneously, the supporting edges 
being released gradually and uniformly 
starting at the center and working both 
ways toward the supports. 

510.7 REMOVAL OF FORMS 

510.7.1 The falsework support;ng any span 
of a continuous or rigid frame structure 
subject to bending stress shall not be 
released until after the last concrete 
placed in the span and in the adjoining 
spans (excluding concrete above the deck 
slab) has attained a compressive strength 
of not less than 80 percent of its design 
strength or 21 days after the concrete is 
placed, whichever occurs first. Stairway 
riser forms shall be removed and the finish 
of the steps completed on the day the 
concrete is poured. Metal stairway treads, 
if required by the plans, shall be 
installed immediately after the steps have 
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been poured. Forms and falsework 
supporting the bottom slab of the 
superstruct~re of box girder structures 
shall rema1n in place until the curing 
period of the deck of the superstructure 
has ex pi red. Forms for the webs of box 
girders shall be removed before the deck 
slab is poured. Forms for the upper deck 
slab which are to remain in place shall be 
supported by bolts through the girder webs 
or some equally satisfactory method that 
wi 11 prevent the transfer of any 1 oad to 
the 1 ower deck slab. Forms supporting the 
concrete deck slab of box girders may be 
left in place. All interior forms in box 
girders, except those permitted to remain 
in place, shall be completely removed and 
the inside of the box girder. Side forms 
for beams, girders, columns, railings, or 
other members wherein the forms do not 
resist dead load bending may be removed 
after a period of 36 hours, unless 
otherwise directed by the ENGINEER, 
provided that satisfactory arrangements are 
made to cure and protect the concrete thus 
exposed in accordance with Section 349. 
Side forms for arch rings, columns, and 
piers shall be removed before the members 
of the structure which they support are 
placed so that the quality of the concrete 
may be inspected. Such forms shall be so 
constructed that they may be removed 
without disturbing other forms which resist 
direct load or bending stress. 

510.7.2 The periods of time at which the 
CONTRACTOR may remove forms, as set forth 
in this Section, are permissive only and 
subject to the CONTRACTOR assuming all 
risks that may be involved in such 
removals. At his option, the CONTRACTOR 
may leave the forms in place for such 
longer periods as are, in his opinion, 
required. 

510.8 PLACING REINFORCEMENT 

Reinforcing bars shall be accurately placed 
as shown on the plans and shall be firmly 
and securely held in position by wiring at 
intersections and elsewhere as necessary to 
prevent shifting of bars, with wire not 
smaller than No. 16, and by using concrete 
or metal chairs, spacers, metal hangers, 
supporting wires, and other approved 
devices of sufficient strength to resist 
crushing under full load. The use of 
wooden supports will not be permitted. 
Placing bars on layers of fresh concrete as 
the work progresses and adjusting bars 
during the p 1 acing of concrete wi 11 not be 
permitted. Before placing reinforcing 
s tee 1 in the forms, the reinforcing stee 1 
shall be thoroughly cleaned of mortar, oil, 
dirt, loose mill scale, loose or thick 
rust, and coatings of any character that 
would destroy or reduce the bonds. No 
concrete shall be deposited until the 
placing of the reinforcing steel has been 
inspected and approved. 

510.9 SPLICING 

Splices of bars shall be made only where 
shown on the plans or as approved by the 

ENGINEER. Where bars are spliced, they 
shall be lapped at least 20 diameters for 
deformed bars, unless otherwise shown on 
the plans. Welding of reinforcing steel 
will be permitted when authorized by the 
ENGINEER in writing and shall be in 
accordance with the American Welding 
Society (Standard Specifications for 
Welding for Highway and Railroad Bridges). 

510.10 BENDING REINFORCEMENT 

Bends and hooks in bars sha 11 be made in 
the manner prescribed by the American 
Concrete Institute. Bars shall not be bent 
nor straightened in a manner that will 
injure the material. Bars with kinks or 
unspecified bends shall not be used. 

510.11 WELDED WIRE FABRIC 

Welded wire fabric shall be held firmly in 
place. Welded wire fabric shall be spliced 
not less than two meshes. 

510.12 PLACING CONCRETE 

510.12.1 Where a schedule for placing 
concrete is shown on the plans, no 
deviation will be permitted therefrom 
unless approved in writing by the 
ENGINEER. The p 1 acing of concrete for a 
given area sha 11 start at the 1 ow point and 
shall proceed upgrade, unless otherwise 
permitted by the ENGINEER. With the 
exception of concrete placed in slope 
paving and aprons and cone rete p 1 aced under 
water, all concrete shall be compacted by 
means of high frequency internal vibrators 
of a type, size, and number approved by the 
ENGINEER. The number of vibrators employed 
shall be ample to consolidate the incoming 
concrete to a proper degree within 15 
minutes after it is deposited in the 
forms. In all cases, at least 2 vibrators 
shall be available at the site of the 
structure in which more than 25 cubic yards 
of concrete is to be placed. The vibrators 
shall not be attached to or held against 
the forms or the reinforcing steel. The 
locations, manner, and duration of the 
application of the vibrators shall be such 
as to secure maximum consolidation of the 
concrete without causing segregation of the 
mortar and coarse aggregate and without 
causing water or cement paste to flush to 
the surface. Fresh concrete shall be 
spread in horizontal 1 ayers insofar as 
practicable, and the thickness of the 
layers shall not be greater than can be 
satisfactorily consolidated with the 
vibrators. If additional concrete is to be 
placed, care shall be taken to remove all 
laitance and to roughen the surfaces of the 
concrete to insure that fresh concrete is 
deposited upon sound concrete surfaces. 
Layers of cone rete sha 11 not be tapered off 
in wedge-shaped slopes but shall be built 
with square ends and level tops. 

510.12.2 Mixed concrete, after being 
deposited, shall be consolidated until all 
voids are filled and free mortar appears on 
the surface. The concrete shall be placed 
as nearly as possible in its final position. 
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The use of vibrators for extensive shifting 
of the mass of fresh concrete wi 11 not be 
permitted. Fresh concrete shall not be 
permitted to fall from a height greater 
than 6 feet without the use of adjustable 
length pipes or "elephant trunks" or 
"T ri mmi es." The use of approved extern a 1 
vibrators for compacting concrete will be 
permit ted when the cone rete is i naccessi b 1 e 
for adequate compaction, provided the forms 
are constructed sufficiently rigid to 
resist displacement or damage from external 
vibration. During the placing of concrete, 
care shall be taken that methods of 
consolidation used will result in a surface 
of even texture free from voids, water, or 
air pockets and that the coarse aggregate 
is forced away from the forms in order to 
leave a mortar surface. Spades or 
broad-tined forks shall be provided and 
used to produce the desired results if 
required by the ENGINEER. The use of 
chutes in conveying or depositing concrete 
wi 11 be all owed only at the discretion of 
the ENGINEER; and wherever they are used, 
they shall be laid at such inclination as 
wi 11 permit the flow of concrete of such 
consistency as is required. The use of 
additional water in mixing the concrete to 
promote free flow in chutes of low 
inclination will not be allowed. Where 
necessary in order to prevent segregation, 
chutes shall be provided with baffle boards 
or a reversed section at the outlet. 
Columns shall be poured preferably through 
pipes of adjustable length and not less 
than 6 inches in diameter. Horizontal 
members or sections shall not be placed 
until the cone rete in the supporting 
vert i ca 1 members or sections has been 
consolidated and settlement has occurred. 

510.13 JOINTS 

The work shall be so prosecuted that 
construction joints will occur at 
designated places shown on plans unless 
specifically permitted otherwise by the 
ENGINEER. The CONTRACTOR shall complete, 
by continuous depositing of concrete 
sections of the work comprised between such 
joints. The joints shall be kept moist 
until adjacent concrete is placed. All 
construction joints at the bottom of walls 
or arches, at the top of walls, and all 
longitudinal construction joints having a 
keyed, stepped, or roughened surface shall 
be cleaned by sandblasting prior to pouring 
the adjacent concrete. Any quality of sand 
may be used which will accomplish the 
desired results. Other methods of cleaning 
joints may be used provided the method and 
result is approved by the ENGINEER. Joint 
cleaning operations shall be continued 
until all unsatisfactory concrete and all 
laitance, coatings, stains, debris, and 
other foreign materials are removed. The 
surface of the concrete shall be washed 
thoroughly to remove all loose material. 
The method used in disposing of waste water 
emp 1 oyed in washing the cone rete surfaces 
shall be such that the waste water wi 11 not 
stain, discolor, or affect exposed surfaces 
of the structure. The method of disposal 

will be subject to the approval of the 
ENGINEER. All horizontal construction 
joints or those on slight slopes sha 11 be 
covered with mortar. Expansion and 
contraction joints in the concrete 
structures shall be formed where shown on 
the drawings and as directed by the 
ENGINEER. In genera 1 , such joints shall 
have smooth abutting surfaces, painted, or 
separated and sealed in accordance with 
Section 107 or as detailed on the plans. 
No reinforcement shall be extended through 
the joints, except where specifically noted 
or detailed on the plans. 

510.14 PLACING CONCRETE UNDER ADVERSE 
WEATHER CONDITIONS 

Concrete for structures shall not be placed 
on frozen ground nor sha 11 it be mixed or 
placed while the ambient temperature is 
below 40°F. Concrete shall not be placed 
during rainfall unless adequate protection 
is provided. Upon written notice from the 
ENGINEER, all concrete which may have 
become damaged due to adverse weather 
conditions, shall be replaced by the 
CONTRACTOR at no expense to the OWNER. 

510.15 SURFACE FINISHES 

The classes of surface finish described 
hereafter shall be applied to various parts 
of concrete structures as specified. 
Bridge decks sha 11 be finished in 
conformity with Section 337. When required 
by the ENGINEER, the CONTRACTOR, prior to 
placing of cone rete, sha 11 provide a test 
section for evaluation of the surface 
finish to be employed. There will be no 
separate payment made for the test sections. 

510.15.1 ORDINARY SURFACE FINISH 

510.15.1.1 Immediately after the forms 
have been removed, all exterior form bolts 
shall be removed to a depth of at least l 
inch below the surface of the concrete and 
the resulting holes or depressions cleaned 
and filled with mortar, except on the 
interior surfaces of box girders the bolts 
shall be removed flush with the surface of 
the concrete. Mortar shall consist of 1 
part by volume of cement to 2 parts of 
sand. Mortar shall be mixed approximately 
45 minutes in advance of use. Care shall 
be exercised to obtain a perfect bond with 
the concrete. After the mortar has 
thoroughly hardened, the surface shall be 
rubbed with a carborundum stone in order to 
obtain the same color in the mortar as in 
the surrounding concrete. All fins caused 
by form joints and other projections shall 
be removed and a 11 pock.ets c 1 eaned and 
fi 11 ed. Mortar for fi 11 i ng pockets shall 
be treated as specified for bolt holes. 

510.15.1.2 In the judgment of the 
ENGINEER, if rock pockets or other defects 
are of such extent or character as to 
affect the strength of the structure 
materially or to endanger the life of the 
steel reinforcement, he may declare the 
concrete defective and require the removal 
and replacement of the structure affected. 
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510. 15.1.3 Ordinary Surface Finish shall 
be app 1 i ed to a 11 cone rete surfaces either 
as a final finish or preparatory to a 
higher class finish. Ordinary Surface 
Finish, unless otherwise specified, shall 
be considered as a final finish on the 
following surfaces: 

510.15.1.3.1 The undersurfaces of slab 
spans, box girders, filled spandrel arch 
spans, and floor slabs between T girders or 
superstructures not for grade separation 
structures. 

510. 15.1.3.2 The inside vertical surface 
of T girders or superstructure not for 
grade separation structures and the exposed 
surfaces of channel walls. 

510.15.1.3.3 Surfaces which are to be 
buried underground or covered with 
embankment and surfaces above finished 
ground of culverts where not visible from 
the traveled way. 

510.15.1.4 On surfaces which are to be 
buried underground or surfaces which are 
completely enclosed, such as the cells of 
box girders, the removal of fins and form 
marks and the rubbing of mortared surfaces 
to a uniform color will not be required. 

510.15.2 CLASS 1 SURFACE FINISH 

510.15.2.1 After completion of the 
Ordinary Surface Finish, the entire surface 
specified shall be sanded with a power 
sander or other approved abrasive means as 
required to obtain a uniform color and 
texture. The use of power carborundum 
stones or discs wi 11 be required to remove 
unsightly bulges or irregularities. The 
Class 1 Surface Finish shall be applied 
after the removal of forms. The object of 
these operations is to obtain a smooth, 
even surface of uniform appearance and to 
remove unsightly bulges or depressions due 
to form marks and other imperfections. The 
degree of care in building forms and the 
character of materials used in formwork 
will be a contributing factor in the amount 
of such sanding and grinding requirement, 
and the ENGINEER sha 11 be the sole judge in 
this respect. 

510.15.2.2 Class 1 Surface 
hereinafter specified sha 11 be 
the following surfaces unless 
specified in the Supplementary 
Specifications. 

Finish as 
applied to 

otherwise 
Techni ca 1 

510.15.2.2.1 
superstructures 
structures. 

All 
for 

surfaces of 
grade separation 

510. 15.2.2.2 All exposed surfaces 
bridge piers, columns and abutments, 
retaining walls and to at least 1 
below finished grade. 

of 
and 

foot 

510.15.2.2.3 The outside vertical surfaces 
and bottom surface of outside girders and 
the under surfaces of cantilever sidewalks, 
safety curbs, and floor slabs overhanging 

outside girders only of superstructures not 
for grade separation structures. 

510.15.2.2.4 All surfaces of open spandrel 
arch rings, spandrel columns, and abutment 
towers. 

510.15.2.2.5 Exposed surfaces of culvert 
headwalls and retaining walls, where 
visible from a traveled way. 

510.15.2.2.6 Surfaces inside of culvert 
barrels having a height of 4 feet or more 
for a distance inside the barrel at least 
equal to the height of the culvert. 

510.15.2.2.7 All interior surfaces of pump 
house motor and control rooms and engine 
generator rooms. 

510.15.3 CLASS 2 SURFACE FINISH 

Class 2 Surface Finish as hereinafter 
specified shall be applied to the following 
surfaces unless otherwise specified in the 
Supplementary Specifications: all surfaces 
of concrete railing, including barrier 
railing, rail posts, rail end posts, and 
rail base. When Class 2 Surface Finish is 
specified, the 0 rdi nary Surface Finish and 
Class 1 Surface Finish shall be completed 
in succession. The process specified under 
Class 2 Surface Finish shall then be 
deferred until all other work, which would 
in any way affect or mar the final finish, 
is complete. The CONTRACTOR shall then 
apply a brush coat or surface film of thin 
cement mortar composed of 1 part Portland 
cement and 1 part of fine sand of such size 
that it will pass a No. 16 sieve or, at the 
option of the ENGINEER, a neat cement 
wash. In either case, an amount of ca 1 ci urn 
chloride equal to 5 percent by volume of 
the cement shall be used in the brush 
coat. When the cement film has set 
sufficiently so that the sand particles or 
cement will not drag out of surface pin but 
before the final set has taken place, the 
entire surface shall be thoroughly rubbed 
either by hand or by mechanical means with 
fine carborundum stone until a smooth 
surface of even texture, color, and 
appearance is obtai ned. No greater amount 
of mortar shall be applied in advance of 
rubbing than can be comp 1 ete 1 y rubbed 
before final setting takes place. 
Immediately following the rubbing process, 
the finished surface shall be thoroughly 
washed with water. 

510.16 CURING 

Immediately after the completion of the 
finishing operations as the condition of 
the concrete wi 11 permit without danger of 
consequent damage thereto, the CONTRACTOR 
shall initiate the curing of the concrete 
as specified in Section 349 and/or as 
approved by the ENGINEER. 

510.17 TESTS 

Testing procedures shall be as provided for 
in Section 101. The number of test 
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specimens to be taken for compression tests 
shall be as specified in Section 101 or as 
otherwise required by the ENGINEER. 

510.18 MEASUREMENT: Structural Concrete 
for Concrete Structures shall be measured 
by the cubic yard or as part of a 1 ump sum 
item as indicated in the Bid Proposal. 

510.18.2 PAYMENT: The payment for 
Structural Concrete shall be at the 
contract unit price per cubic yard or lump 
sum, complete in place. Payment shall 
include all material, equipment and labor 
required in forming, supporting, placing, 
finishing, curing, form and support 
removal, and cleanup. 
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PNEUMATICALLY APPLIED CONCRETE 

511.1 GENERAL 

Pneumatically applied mortar or concrete, 
designated herein as gunite or approved 
equal, shall consist of premixed sand and 
portland cement pneumatically transported 
in a dry state to a nozzle where hydration 
takes place immediately prior to expulsion. 

511.2 REFERENCES 

511. 2 . 1 ASTM 
c 39 
c 42 

511.2.2 This publication 
SECTION 105 

511. 3 EQUIP[>1ENT 

511.3.1 The cement gun should be operated 
at a minimum air pressure of 45 pounds per 
square inch on the gun tank when 100 feet 
or less of material hose is used, and the 
pressure should be increased 5 pounds for 
each additional 50 feet o E hose reau ired. 
Nozzles used for applying the material 
shall have a maximum size of 1 5/8 incnes 
unless otnerwise permitted by the ENGINEER. 

511.3.2 Water used for hydration shall be 
maintained at a uniform pressure, which 
shall be at least 15 pounds per square 
inch above air pressure at the gun. 

511.4 PROPORTIONS AND MIXING 

Unless other~ise specified, the material 
shall consist of a mixture of cement and 
sand in the proportions 1 by volume, of 1 
part of cement to 4 1/2 parts sand. Tne 
sand and cement shall be thoroughly mixed 
in a power mixer for at least 1 1/2 
minutes before placement in the chamber of 
the gun. The dry mixed material shall be 
used promptly after mixing, and any mate­
rial that has been mixed for more than 45 
minutes shall be wasted. 

511.5 TESTS 

511.5.1 During the applicaton of the 
material, the CONTRACTOR shall cooperate 
with the ENGINEER in making compressive 
tests required to determine the quality of 
the material being placed in the work. 
The tests shall be conducted in conformity 
with the requirements of ASTM C 39. Test 
specimens shall be made so as to represent 
the quality of material being placed in 
the work by each nozzleman and shall 
consist of 6 inches x 12 inches cylinders 
made by shooting the mater-ial vertically 
into cylindrical cages of 1/2 inch mesh 
hardware cloth mounted on a board. The 

material outside the m~ld should oe 
remo'ved immediately after shooting t:1e 
specimen so that the wire mesh can be 
detached before testing. The numoer of 
test specimens to be taken shall be as 
provided in the Supplementary Specifica­
tions or as determined by the ENGINE~R. 
Separate test specimens made at tne same 
?lace and time shall be tested at the age 
of 7 and 28 days. The specimens a:: t:ne 
age of 7 days shall develop a mini~um 
compressive strength of 2, 400 pounds per 
square inch, and at the age of 28 days tne 
specimens shall develop a minimum 
compressive strengti1 of 3, 500 pounds per 
square inch unless otherwise specified 
herein. In lieu of the above tests, tne 
ENGINEER may elect to perform core test:s. 
A mini;num of 3 cores shall be taken for 
each 250 cubic yards or fraction thereof 
of material deposited. 

511.5.2 Cores shall be obtained 
tested in accordance with AST!4 C 4 2. 

a::1d 
One 

core shall be removed and rested at an age 
of 14 days, the otner 2 cores at an age of 
28 days. Fourteen day cores shall develop 
a minimu;n strength of 2, 200 psi. T;ven;::,•­
eight day cores shall develop a mini:r:"Jlil 
strength of 3,000 psi unless other~ise 
specified herein. 

511.5.3 If the cores snow deficienc 
strength, additional cores shall be ta<en 
at the CONTRACTOR's expense from adjacent 
areas. Two cores shall be required for 
eacn deficient core. Should such de­
ficiency be evident in 14 day cores, on 
approval of the ENGINEER, the CON'I'RACT:JR 
may proceed with the work on his own 
responsioility until the 28 day cores are 
tested. 

511.5.4 Where conditions preclude tne 
possibility of obtaining cores from t~e 
material in place, the ENGINEER may ap­
prove cores taken from a respresentati'Je 
test panel made at the same time and under 
the same conditions as the material being 
placed in tne work. 

511.6 PLACENEN·T 

511.6.1 Earth surfaces to whicn tne ma~e­
rial is to be afJplied snall be neaclj 
trimmed to line and grade and shall oe 
free of all loose material. The surface 
need not be compacted by slope rolling or 
other measures unless required by the 
plans or Supplementary Specifications. 

511.6.2 No high subgrade will oe 
permitted and excavation made bela'"' su6-
grade shall be backfilled with compac~ed 
fill or, at the CONTRACTOR's option, 'llit:h 
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the material. 
J?ensation will 
pacted fill nor 
material placed 

However, no additional corn­
be allowed for such com­
for increased thickness of 

on account of low subgrade. 

511.6.3 Asphaltic concrete surfaces shall 
be thoroughly cleaned of any growth, silt 
and clay, or any other material detri­
mental to the material and then washed 
with water under pressure. 

511.6. 4 Masonry, rock, and concrete sur­
faces shall be examined and all loose 
material removed therefrom. The surface 
shall be thoroughly cleaned with steel 
scrapers or brushes to remove all dust, 
dirt, mortar, grease, or other deleterious 
substances and then washed with water. 

511.6.5 Whenever brushing and scraping do 
not secure suitable results, sandblasting 
may be required. 

511.6.6 All surfaces shall be wetted with 
water before application of the material, 
and no material shall be applied to sur­
faces on which free water exists. 

511.6. 7 The velocity of the material as 
it leaves the nozzle shall be maintained 
uniformly at a rate determined for given 
job conditions. Material which rebounds 
and does not fall clear of the work or 
which collects on the surfaces shall be 
blown off or otherwise removed. Rebound 
shall not be used in any portion of the 
work, and no pavement will be incorporated 
for rebound or other losses. 

511.6. 8 The nozzle shall be held at such 
distance and position that the stream of 
flowing material will impinge at approxi­
mately right angles to the surface being 
covered. Any J?Ortions of the placed mate­
rial which tend to sag or which show soft 
or sandy pockets or are otherwise unsatis­
factory shall be cut out and replaced. 
Reinforcement thus damaged or destroyed 
shall be replaced by trimming back and 
properly lapping and tying, to the satis­
faction of the ENGINEER. 

511.6.9 Reinforcement shall be firmly 
supported in the position shown on the 
plans. Mortar blocks, metal chairs, 
clips, or spacers with wire ties or other 
acceptable means shall be used to J?roperly 
anchor and place the reinforcement. 

511.6.10 Where material is placed on 
overhead surfaces, the amount of water 
used shall be so adjusted that approxi­
mately 3/4 inch of the placed material 
shall adhere without support. The limit 
of thickness has been exceeded when the 
material begins to sag or slough. 

511-2 

511.7 FOHMS AND GROUND WIRES 

511.7.1 The forms shall be built in 
accordance with applicable provisions of 
the specifications, except all forms shall 
be built so as to permit the escape of air 
and rebound. 

511.7. 2 Grounci wires shall be installed 
in such manner that they accurately out­
line the finished sur face as indicated on 
the plans. They shall be located at in­
tervals sufficient to insure proper thick­
ness throughout. Wires shall be s tretct1ed 
tight and shall not be removed prior to 
application. of the finished coat. 

511.7.3 Headers will 
the plans indicate a 
plan joints. 

be required where 
formed edge and at 

511.8 JOINTS 

511.8.1 Construction joints shall be 
sloped off at an angle of approximately 
45° to the surface being shot. Before 
shooting the adJacent sections, the sloped 
portion shall be thoroughly cleaned and 
wetted by means of air and water blast. 

511.8.2 The plan joint shall be 
accordance with and placed in 
tions as designated on the plans. 

511.9 FINISH 

formed in 
the loca-

511.9.1 Upon reaching the thickness and 
shape outlined by forms and ground wire, 
the surface shall be rod,:ied off to true 
lines. 

511.9.2 Any low spots or depressions 
shall be brouoht up to proper grade by 
placing addi ti~r.al material. Ground wires 
shall then be removed; and unless other­
wise specified, the surface shall then be 
broom finished to secure a uniform surface 
texture. Rodding and working with a wood 
float shall be held to a minimum. 

511.9.3 Rebound or accumulated loose sand 
shall be thoroughly cleaned up and dis­
posed of to the satisfaction of the ENGI­
NEER. In no case shall it be floated into 
the surface of the work. 

511.9.4 When a nozzle finish is specified 
on the plans, ground wires shall not be 
used and the surface shall be left as 
uniform as possible without rodding. 
Nozzle finishes will not be permitted 
where the underlay has been floated. 

511.10 CURING 



511.10.1 The pneumatically placed 
rna ter ial shall be cured as prescribed for 
concrete curing, Section 105. 

511.10.2 The CONT2ACTOR shall at all 
times protect the ~inished work from being 
scarred or damaged in any way. 

511.11 MEASUREMENT AND PAYMENT 

Measurement for pneumatically placed 
concrete will be made in conformity with 
the terms of the Contract and will be 
based on units and/or quantities as set 
forth in the Bid Proposal. Such payment 
shall be full compensation for furnishing 
all labor, materials, tools, and equipment 
and doing all work required to complete 
the Work in conformity with the plans and 
specifications. 
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SECTION 512 

PRECAST PRESTRESSED CONCRETE MEMBERS 

512.1 GENERAL 

This work shall consist of furnishing and 
placing precast prestressed concrete 
members in accordance with the details 
shown on the plans and as specified in 
these specifications and the Supplemen­
tary Specifications. This work shall 
include the manufacture, tr anspor ta tion, 
and storage of girders, slabs, and other 
structural members of precast prestressed 
concrete and shall also include the 
placing of all precast prestressed con­
crete members. The members shall be 
furnished complete including all con­
crete, prestressing steel, bar rein­
forcing steel, and incidental materials 
in connection tnere\vith. Prestressing 
shall be performed by either preten­
sioning or post-tensioning methods. The 
method of prestressing to be used shall 
be optional with the CONTRACTOR, subject 
to the requirements specified in these 
specifications. Prior to casting any 
members to be prestressed, the CONTRACTOR 
shall submit to the ENGI"!EER for review 
complete details of the method, mate­
rials, and equipment he proposes to use 
in the prestressing operations, including 
any additions or rearrangement of rein­
forcing steel from that shown on the 
plans. Such details shall outline the 
method and sequence of stressing and 
shall include complete specifications and 
details of the prestressing steel and 
anchoring devices, anchoring stresses, 
type of enclosures, and all other data 
pertaining to the prestressing operation, 
including the proposed arrangement of the 
prestressing steel in the members, 
pressure grouting, materials, and equip­
ment. For any rearrangement of stress 
force pattern, the stress calculations 
shall be submitted for approval by the 
ENGINEER. 

512.2 REFERENCES 

512.2.1 ASTtvl 
A 416 
A 421 

512.2.2 This Publication: 
SECTION 101 
SEC'ri ON 510 

512.3 CONCRETE 

Concrete construction shall conform to 
the provisions in Section 510 of these 
specificatio:1s or as provided in the 
Supplementary Specifications. Tne design 
of the precast prestressed concrete 

members is based on the use of concrete 
ha·ving a minimum compressive strength or 
strengths at 28 days of not less than the 
values shown on the plans. The CONTRAC­
TOR shall be responsible for furnishing 
concrete for prestressed members which 
contains not less than 6 sacks of cement 
per cubic yard of concrete, which is 
workable and which conforms to the 
strength requirements specified. Batch 
proportions shall be determined by the 
CONTRACTOR. ·The compressive strength of 
the concrete will be determined from 
concrete test cylinders cured under 
conditions similar to those affecting the 
member. The use of admixtures for tne 
purpose of producing high strength at an 
early date shall be subject to tne ap­
proval of the ENGINEER. In no case shall 
the admixture contain calcium chloride. 
Aggregate for use in the manufacture of 
concrete for prestressed members may be l 
inch maximum or 3/4 inch maximum, in lieu 
of 1 1/2 inch maximum, at the option of 
the CONTRACTOR. Concrete shall not be 
deposited in the forms until the ENGINEER 
has inspected the placing of the rein­
forcement, enclosures, anchorages, a!1d 
prestressing steel. The concrete shall 
be vibrated internally or externally, or 
both, as required to consolidate the con­
crete. The vibrating shall be done ~>lith 
care and in such manner that displacement 
of reinforcement, enclosures, and pre­
stressing steel will be avoided. Holes 
for anchor bars and for diaphragm dowels 
which pass through the member, openings 
for connection rods, recesses for grout, 
and holes for railing bolts shall be pro­
vided in the members in accordance witn 
the details shown on tne plans. Where 
diaphragm dowels do not pass through the 
member, the dowels may be anchored in the 
member by embedment in the concrete or by 
means of an approved threaded insert. 
Forms for interior cells or holes in the 
members shall be constructed of a mate­
rial that will resist breakage or defor­
mation during the placing of concrete and 
will not materially increase the weight 
of the member. Lifting anchors may be 
installed in members to be placed in 
bridge decks provided that all portions 
of the anchor above the concrete are 
removed after the members are placed. 
Side forms for prestressed members may be 
removed after a period of 24 hours, pro­
vided arrangements satisfactory to the 
ENGINEER are made for curing and protect­
ing the concrete. However, side forms 
may be removed as soon as the transfer 
strength has been attained. Tne steam­
curing method or ot~er approved methods 
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may be used for curing precast pre­
stressed concrete members in lieu of 
water curing. Steam curing, if elected 
by the CONTRACTOR, shall conform to the 
following provisions: 

512.3.1 After placement of the concrete, 
members shall be held for a minimum 
2-hour presteaming period. If the am­
bient air temperature is below 50°F, 
steam shall be applied during the pre­
steaming period to hold the air surround­
ing the member at a temperature between 
50°F and 90°F. 

512.3.2 All exposed surfaces of the 
members shall be kept wet continuously 
during the holding and curing period. 

512.3.3 The steam shall be saturated low 
pressure and shall be distributed uni­
formly over all exposed sur faces of the 
member but shall not directly impinge on 
the exposed concrete surfaces. 

512.3.4 The steam hood shall be equipped 
with temperature recording devices that 
will furnish an accurate continuous 
permanent record of the temperatures 
under the hood during the curing period. 
The position of the temperature devices 
shall be approved by the ENGINEER. 

512.3.5 During application of the steam, 
the temperature gradient within the 
enclosure shall not exceed 40°F per 
hour. The curing temperature shall not 
exceed 150°F and shall be maintained at a 
constant level for sufficient time neces­
sary to develop the required compressive 
strength. 

512.3.6 The 
from sudden 
changes for 
completion of 

members shall 
temperature 

at least 48 
steam curing. 

512.4 PRESTRESSING STEEL 

be protected 
and moisture 

hours after 

512.4.1 Prestressing steel shall be 
high-tensile wire conforming to ASTM A 
421, high-tensile wire strand conforming 
to the following requirements: the cross 
sectional steel area of wire strand shall 
be within 0. 003 square inch of the nomi­
nal steel areas shown in Table I of ASTM 
A 416. In the event the CONTRACTOR 
elects to use a wire strand manufactured 
to a higher breaking strength than is 
specified in ASTM A 416, such higher 
strength strand shall, in addition, 
conform to the requirements of Table 
512.4.1. 

512.4.2 
shall be 
duce a 
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High-tensile strength alloy bars 
thermal stress relieved to pro­

suitable metallurgical structure 

and shall be individually proof tested 
during the process of manufacturing to a 
minimum of 90 percent of the 
manufacturer's minimum guaranteed 
ultimate strength. The mechanical 
pcoperties of the completed bars stall be 
as per Table 512.4.2. 

512.4.3 Bars of different ultimate 
strengths shall not be used inter­
changeably in the same member, unless 
otherwise permitted by the ENGINEER. In 
handling and shipping bars, every care 
shall be taken to avoid bending, injury 
from deflection, scraping, or over­
stressing of the bars. All damaged bars 
will be rejected. When bars are to be 
extended by the use of couplers, the 
assembled units shall have a tensile 
strength of not less than the spec1r1ed 
minimum ultimate tensile strength. Fail­
ure of any one sample to meet this re­
quirement will be cause for rejection of 
the heat of bars and lot of couplers. 
The location of couplers in the member 
shall be subject to approval by the 
ENGINEER. All wire or strand to be 
post-tensioned shall be: 

512.4.3.1 Protected from corrosion 
during shipping by a factory treatment or 
processing. 

512.4.3.2 Protected against abrasion 
during shipment and handling. 

512.4.3.3 Installed in members after 
steam curing, when steam curing is used. 

512.4. 3. 4 Grouted in the 
within 48 hours after the wire 
has been tensioned. 

enclosures 
or strand 

512.4. 4 Wires shall be straightened if 
necessary to produce equal stress in all 
wires of wire groups or parallel lay 
cables that are to be stressed simul­
taneously or when necessary to insure 
proper positioning in the enclosures. 
Where wires are to button-headed, the 
buttons shall be cold formed symmetri­
cally about the axis of the wires and 
shall develop the full strength of the 
wire. No cold-forming process shall be 
used that causes indentations in the 
wire. When the button-headed wire 
assembly is tested as a unit in tension, 
at least 90 percent of the failures at or 
above the minimum guaranteed ultimate 
strength of the wire shall occur in the 
wire and not in the buttons. All 
prestressing steel shall be protected 
against rust and other corrosion and 
damage and shall be free of all dirt, 
scale, and pits due to rust, oil, grease, 



TABLE 512.4.1 

STRENGTH REQUIREMENTS 

BREAKING STRENGTH REQUIREMENTS 

NoDinal Diameter (inches) 
Breaking Strength (lbs.), min. 
Nominal Steel Area (sq. in.) 
No:ninal Weight, 1000 ft., (lbs.) 

3/3 
23,000 

0.053 
292 

7/16 
31,000 
0.116 

400 

YIELD STRENGTH REQUIREMENTS 

No~inal Diameter (inches) 
Initial Load (lbs.) 
Maximum Load 1% Extension (lbs.) 

3/3 
2,300 

19,600 

TABLE 512.4.2 

MECHANICAL PROPERTIES 

Ul~i~ate tensile strength psi, min. 
Yield strength, measured by the 0-7 percent 

extension under load method, psi, min 
Elongation in 20-bar diameters 

after rupture, percent, min. 
Reduction of area, percent, min. 
Modulus of elasticity at 70 percent of the manufac­

turer's minimum guaranteed ultimate 
strength psi, min. 

Diameter tolerances shall conform toAST~ A 29. 

7/16 
3,100 

26,400 

Regular 
Grade 

145,000 

130,000 

4.0 

25 X 106 

l/2 
41,000 

.1531 
525 

1/2 
4,130 

35,100 

Special 
Grade 

160,000 

140,000 

4.0 

25 X lOfi 
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and other deleterious suostances when 
finally encased in concrete or grouted in 
the member. 

512.5 ANCHORAGES AND DISTRIBUTION 

512.5.1 All post-tensioned prestressing 
steel shall be secured at the ends by 
means of approved anchoring devices. The 
anchors shall be of such nature that they 
will not kink, neckdown, or otherwise 
damage the prestressing steel. The load 
from the anchoring device shall be dis­
tributed to the concrete by means of 
approved devices that will effectively 
distribute the load to the concrete. 
Anchoring devices for all post-tensioned 
prestressing steel shall be of the 
permanent type. Where the end of a 
post-tensioned assembly will not be 
covered by concrete, the anchoring 
devices shall be recessed so that the 
ends of the prestressing steel and all 
parts of the anchoring devices will be at 
least 2 inches inside of the end surface 
of the memoers, unless a greater embed­
ment is shown on the plans. Following 
post-tensioning, the recesses shall be 
filled with grout and finished flush. 
When headed wires are used, the outside 
edge of any hole for prestressing wire 
through a stressing washer or through an 
unthreaded bearing ring or plate shall 
not be less than 1/4 inch from the root 
of the thread of the washer or from the 
edge of the ring or plate. 

512.5.2 Distribution 
blies shall conform 
requirements: 

f>lates 
to the 

or assem­
following 

512.5.2.1 The final unit compressive 
stress on the concrete directly under­
neath the plate or assembly shall not 
exceed 3,000 f?Ounds per square inch, and 
suitable grillage of reinforcing steel 
shall be used in the stressed area. 

512.5.2.2 Bending stresses in the plates 
or assemblies induced by the pull of the 
prestressing steel shall not exceed the 
yield point of the material or cause 
visible distortion, as determined by the 
ENGINEER, in the anchorage plate when 100 
percent of the ultimate load is applied. 

512.5. 3 Should the CONTRACTOR elect to 
furnish anchoring devices of a type which 
are sufficiently large and which are used 
in conjunction with a steel grillage 
embedded in the concrete that effectively 
distributes the compressive stresses to 
the concrete, the steel distribution 
plates or assemblies may be omitted. 
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512.6 ENCLOSURES 

Enclosures for prestressing steel shall 
be metallic and mortar-tight and shall be 
accurately placed at the locations shown 
on . the plans or approved by the ENGI­
NEER. In lieu of metallic enclosures, 
openings for prestressing steel may be 
formed by means of cores or ducts 
composed of rubber or other suitable 
material that can be removed prior to 
installing prestressing steel. All 
enclosures or openings or anchorage 
assemblies shall oe provided witn pipes 
or other suitable connections for the 
injection of grout after prestressing. 

512.7 PRESTRESSING 

512.7.1 All prestressing steel shall be 
tensioned by means of hydraulic jacks. 
Each jack snall be equipped with a [?res­
sure gauge having an accurately reading 
dial at least 6 inches in diameter and 
each jac~ and its gauge shall be 
accompanied by a certified calibration 
chart showing the relationship between 
gauge readings and stress in the ram for 
both ascending and descending movements 
of tne ram. 

512.7.2 The tensioning of prestressing 
steel in any post-tensioned member and 
the cut.ting or releasing of prestressing 
steel ~n any pretensioned member shall 
not be performed until tests on concrete 
cylinders indicate that the concrete in 
the memner has attained a compressive 
strength of not less than the value shown 
on the !)lans. 

512.7.3 Subject to prior approval by the 
ENGI~EER, a portion of tne total pre­
stressing force may be applied to a 
member when the strength of the concrete 
in the member is less tnat the value 
shown on the plans and the memner may 
then be moved. Approval by the ENGINEER 
of such partial prestressing and moving 
shall in no way relieve the CONTRACTOR of 
full responsibility for successfully 
constructing the members. 

512.7.4 The cutting and releasing of 
prestressing steel ~n pretensioned mem­
bers snall be performed in such an order 
that lateral eccentricity of prestress 
will be a minimum. The prestressing 
steel shall be cut off flush with the end 
of the member and the exposed ends of the 
prestressing steel shall be heavily 
coated with roofing asphalt or coal tar. 



512.7. 5 Post-tensioning will not be 
permitted until it is demonstrated to the 
satisfaction of the ENGINEER that the 
prestressing steel is free and unoonded 
in the enclosure. 

512.7.6 The tensioning process as 
applied to post-tensioned members shall 
be so conducted that tension being 
applied and the elongation of the pre­
stressing steel may be measured at all 
times. A record shall be kept of gauge 
pressures and elongations at all times 
and shall be submitted to the ENGINEER 
for ap!xoval. 

512.7. 7 Prestressing steel in post­
tensioned members shall be tensioned by 
simultaneous jacking at each end of the 
assembly, except as provided by the 
follo,ving: 

512.7.8 Jacking from one end of the 
assembly will be permitted on simple span 
members under 65 feet in length, provided 
the calculations show that the maximum 
temporary tensile stress at the center of 
the span will not be more than 70 percent 
of the ultimate tensile strength of the 
prestressing steel. 

512.7.9 For simple span members 65 feet 
and over in length, jacking from one end 
will be permitted, provided the calcula­
tions and also field tests demonstrate 
that the maximum stresses at the center 
of the span will not be more than 70 
percent of the ultimate tensile strength 
of the prestressing steel. 

512.7.10 Unless otherwise permitted by 
the ENGINEER, half of the prestressing 
steel in each member shall be stressed 
from one end of the span and the other 
half from the opposite end. Determina­
tion of the jac~ing stresses shall be 
supported by calculations or both calcu­
lations and field tests when specified, 
prepared by the CONTRACTOR. The CONTRAC­
TOR shall submit his calculations to the 
ENGINEER for approval and prior to making 
field tests, shall submit details of his 
proposed gauges and load devices for 
determining the jacking load at each end 
of the test prestressing unit to the 
ENGINEER for approval. The stress at the 
center will be calculated from the aver-
age of the end test loads. Jacking 
stresses within 2 percent of the 
specified values will be considered 
satisfactory. 

512.7.11 The friction coefficients on 
Table 512.7.11 shall be used in calculat­
ing friction losses. K represents the 
wobble of the ducts, and U represents the 
curvature in draped cables. 

512.7.12 Tne maximum temporary tensile 
stress (jacking stress) in prestressing 
steel shall not exceed 75 ;::>ercent of the 
ultimate tensile streng~n of the 
prestressing steel. The ;::>restressing 
steel shall be anchored at stresses 
(initial stress) that will result in the 
ultimate retention of wor:<lng forces of 
not less than those shown on the plans 
but in no case shall the initial stress 
exceed 70 percent of the ultimate tensile 
strength of the prestressing steel. 

512.8 BONDI~G AND GROUTING 

Post-tensioned prestressing sceel shall 
be bonded to the concrete by pressure 
grouting and enclosures or openings. All 
prestressing steel to be bonded to the 
concrete shall be free of scale and pits 
due to rust, dirt, oil, grease, and other 
deleterious substances. Grouting equip­
ment shall be capable of grouting to a 
pressure of at least 100 pounds per 
square inch. The grouting shall consist 
of neat cement and water conforming to 
the provisions in Section 101, Portland 
Cement Concrete. Tne grout snail com­
plecely fill the enclosure or opening. 
All enclosures or openings shall De clean 
and free of all foreign materials that 
would impair bonding of L1e grout. Eacn 
enclosure or 09ening shall oe thoroughly 
flushed out with water and ~lown out with 
air or cleaned by other approved methods 
immediately prior to grouting. After 
post-tensioned prestressing steel has 
been pressure grouted, the member shall 
not be moved or otherwise dist~roed until 
at least 24 hours have elapsed. 

512.9 SAMPLES FOR TESTING 

512.9.1 Sampling and testing shall con­
form to the specifications of ASTM A 416 
and AST:v! A 421 and as spe:::ified in this 
section. Samples from eacj size and each 
lot of prestressing steel wires and bars, 
from each manufactured reel of prestres­
sing steel strand, and from each lot of 
anchorage assemblies and bar couplers to 
be used shall be furnisned for testing. 
All materials for testing shall be fur­
nished by the CONTRACTOR at his expense. 
The CONTRACTOR shall have no claim for 
additional compensation in the event his 
work is delayed awaiting approval of the 
materials furnisl1ed for testing. All 
wire or oars of each size from each mill 
lot and all strand from each manufactured 
reel to be shipped to the site shall be 
assigned an individual lot number and 
shall be tagged in such a manner that 
each such lot can be accurately identi­
fied at the job site. Each lot of 
anchorage assemblies and bar couplers to 
be installed in the site shall be like-
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Tf\.BLE 512.7.11 

FRICTION COEFFICIENTS 

Type of Steel 

Bright metal wire or strand 

Bright metal bars 
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Type of Duct 

Bright metal 
Galvanized 

Bright metal 
Galvanized 

K 

0.002 
0.0015 

0.0003 
0.0002 

u 

0.30 
0.25 

0.20 
0.15 



wise identified. All unidentified ore­
stressing steel, anchorage assemblies~ or 
bar couplers received at the site will be 
rejected. The following samples of mate­
rial and tendons, selected by the ENGI­
NEER from the prestressing sr:eel at: the 
plant or job site, shall be furnished by 
the CONTRACTOR to tne ENGINEER well in 
advance of anticipated use: 

512.9.1.1 For wire or strand, one 7 foot 
long sample shall be furnished for each 
heat or reel; and for bars, one 6 foot 
long sample shall be furnished for each 
heat. 

512.9.1.2 If the prestcessing tendon is 
to be prefabricated, one com;:)letely fab­
ricated pr-estressing tendon 5 feet in 
length for each size of tendon shall be 
furnished, including anchorage assem­
blies. If the pcestcessing tendon is to 
be assembled at the job site, sufficient 
wice oc stcand and end fittings to make 
up one complete prestcessing tendon 5 
feet in length for each size of tendon 
shall be furnished, including ancnorage 
assemblies. 

512.9.1.3 If the prestressing tendon is 
a bar, one 6 foot length comrlete \vi th 
one end anchorage shall be furnished; and 
in addition, if courlers are to be used 
with the bars, two 3 foot lengths of bar 
equipped with one coupler and fabricated 
to fit the coupler shall be furnished. 

512.9.2 Prestressing systems previously 
tested and approved need not be furnished 
as complete tendon samples, provided 
there is no change whatsoever in the 
material, design, or details previously 
aooroved. Shop drawings shall contain an 
i~~ntification of the project on which 
a9proval was obtained, otherwise sampling 
will be necessary. For prefabricated 
tendons, the CONTRACTOR shall give the 
ENGINEER at least 10 days notice before 
commencing the installation of end 
fittings or the heading of wires. The 
E:-<GINEER may inspect all end fitting in­
stallations and wire headings while such 
fabrication is i:~ progress at the plant 
and will arrange foe all required testing 
of the matecial to be shipped to the 
site. No prefabrication tendon shall be 
snipped to the site without first having 
been released by the ENGINEER, and each 
tendon shall be tagged before shipment 
for identification purposes at the site. 
All unidentified tendons received at the 
site will be rejected. Job site or site 
as referred to herein shall be considered 
to mean the location where the members 
are to be manufactured, whether at the 
project site oc a removed casting yard. 

The release oE any material by the ENGI­
NEER shall not preclude subsequent rejec­
tion if the material is damaged in 
transit or later damaged or found to be 
defective. 

512.10 HANDLING 

Extreme care shall be exercised in 
handling, stocing, moving, and erecting 
precast prestressed concrete members to 
avoid twisting, rac~ing, or other 
distortion that would result in cracking 
or damage to the members. Precast pre­
stressed members shall be handled, trans­
ported, and erected in an upright 
position; and the points of support and 
directions of the reaccions with respect 
to the member shall be approximately the 
same during transportation and storage as 
when the member is in its final posi­
tion. Precast prestressed concrete 
members shall be placed in the structure 
in conformity with the plans and Supple­
mentary Specifications. Precast pre­
stressed concrete piling shall be placed 
in accordance with tne provisions for 
concrete piling. 

512.11 MEASUREMENT AND PAYMENT 

Precast prestressed concrete members will 
be measured using the unit quantities for 
furnishing precast prestressed concrete 
members of the various types and lengths 
as outlined in the Bid Proposal or 
quantities for erecting the members as 
shown in the Bid Proposal. When various 
lengths or types of members are grouped 
together for measurement, the basis of 
grouping will be sho•.vn on the Bid 
Proposal. This measurement shall include 
furnishing all labor, materials, tools, 
equipment, and incidentals for completing 
all work involved and ready for erection, 
as shown on the plans and as provided in 
these specifications, the Supplementary 
Specifications, or as directed by the 
ENGINEER. Measurement also includes 
furnishing and placing transverse 
connections, anchor rods, lifting eyes, 
expansion joint material, as well as 
grouting spaces and recesses between the 
members. 
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SC:CTION 520 

STEEL STRUCTURES 

520 .1 GENERAL 

This work shall consist of furnishing, 
erecting, and painting structural steel 
members and elements of structural steel, 
steel forgings, steel castings, gray iron 
castings, malleable castings, wrought 
iron, bronze castings, rolled copper 
alloy, and other ferrous or nonferrous 
materials in substantial compliance with 
the specifications, dimensions, sha?es, 
and design sh01m on the plans for steel 
structures and for concrete structures 
~~here structural steel is indicated, 
according to latest AISC specifications. 

52 0. 2. REFERENCES 

520.2.1 ASTM 
A 36 
l\. 47 
E 350 

520.2.2 AASHTO 
M 102 M 108 
M 103 M 183 
M 105 M 228 
M 107 

520.2.3 This Publication: 
SECTION 139 
SECTION 157 

520.2.4 Others: 
Specifications for Welded 
Highway and Railroad Bridges, 
American Welding Society 

520.3 MATERIALS 

Applicable materials specifications are 
as follows: 

520.3.1 Structural steel shall conform 
with the requirements of AASHTO M 183 
(ASTM A 36), unless otherwise specified. 

520.3.2 Rivet steel shall conform 'llith 
the requirements of AASHTO M 228. 

520.3.3 
with the 
Class c 1. 

Steel forgings 
requirements of 

520.3.4 Steel castings 
with the requirements of 
Grade 65-35. 

shall 
AASHTO 

shall 
AASHTO 

conform 
M 102, 

conform 
M 103 I 

520.3.5 Gray iron castings shall conform 
with the requirements of AASHTO M lOS, 
Class 30. 

520.3.6 Malleanle castings 
with the requirements of 
Malleable castings shall 
filleted at angles and tne 
be sharp and perfect. 

snall conform 
. AST~\ A 4 7. 

be boldly 
arises shall 

520.3. 7 Wrought iron 
shapes shall conform 
ments of ASTM E 350. 

plates, bars, and 
witn che require-

520.3.8 Cast bronze plates shall conform 
with the requirements of AASHTO M 107, 
Alloy B. 

520.3.9 Rolled copper alloy plates snall 
conform with the requirements of AASHTO M 
108, Alloy No. 1. 

520.3.10 Sheet lead shall be of good 
commercial quality. 

520.3.11 
materials 
Aluminum 
plans. 

Aluminum and aluminum alloy 
shall conform wi tn the AST!-1 or 

Alloy Desi::Jnation shown on tne 

520.3.12 Paint shall conform with appli­
cable requirements of Section 157, 
Paint. All steel memoers snall oe 
painted witn one coat of red lead and two 
coats of aluminum paint, unless otherwise 
specified. 

520.4 CONSTRUCTION REQUIRE!13~TS 

520.4.1 Structural mate~ial, either 
plain or fabricated, shall be scored at 
the bridge shop above tne ground on 
platforms, skids, or other supports. It 
shall be kent free from dire, grease, and 
other foreign matter and shall be pro­
tected from corrosion. These require­
ments shall apply to fabricated material 
stored prior to shipment, as well as to 
the unfabricated material stored at tne 
shop. 

520.4.2 Rolled material, before being 
laid off or worked, shall be straight. 
When straightening is required, it shall 
be done by methods that will not produce 
fractures or otherwise injure tne metal. 
The metal snall not be heated unless per­
mitted by the ENGINEER. The heating 
shall not be a higher temperature than 
that producing a dark cheery red color. 
After heating, the metal snall be cooled 
slowly. Following the straightening of a 
bend or buckle, the surface of the metal 
shall be carefully inspected for evidence 
of fracture. Sharp kinks and bends shall 
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be cause for rejection 
Finished members shall 
and free from twists, 
defor-mities. 

of the material. 
be true to line 
bends, and other 

520.4.3 Workmanship and finish shall 
conform with current standard shop 
practices. Shearing, flame cutting, and 
chipping shall be done carefully and 
accurately. Sheared edges of plates more 
than 5/8 inch in thickness and carrying 
calculated stress shall be planed for a 
depth of 1/4 inch. Re-entrant cuts shall 
be filleted before cutting. 

520.4.4 Steel or wrought iron may be 
flame cut, provided a smooth surface is 
obtained. Flame cutting by hand shall be 
done only when approved by the ENGINEER, 
and the surface of such cuts shall be 
made smooth by planing, chipping, or 
grinding. 

520.4.5 Shop inspection of structural 
steel does not relieve the CONTRACTOR of 
responsibility for fabrication errors. 
Errors discovered in the field shall be 
corrected by the CONTRACTOR without 
expense to the OWNER. 

520.4.6 The inspector shall furnish 8 
copies of a shop inspection report 
covering fabrication and inspection of 
all structural steel items, including a 
report on the interpretation of the 
radiographs when applicable. 

520.5 WELDING 

520.5.1 General Welding of steel shall 
be confined to such details as shown on 
the plans or authorized by the ENGINEER 
and shall conform to the specifications 
for Welded Highway and Railway Bridges of 
the American Welding Society. Shop shall 
remove all slag from shop welds befo~e 

shipment. 

520.5.2 Welded Steel Girders: Where 
welding is called for on the plans, welds 
may be made by an automatic or semi­
automatic submerged arc in a deposit of 
granular or powdered flux using direct 
current or may be manually welded with 
shielded metal arc electrodes conforming 
to American Welding Society Specifica­
tions except that E6012, E6013, E6020, 
E7014, and E7024 electrodes shall not be 
used. 

520.5. 3 The fabricator will be required 
to demonstrate the capability of the 
electrodes, flux, and procedures he 
proposes to use for submerged arc welding. 

520.5.4 All tension flange 
shall be radiographed for 

'5:::'0-:::' 

butt welds 
the entire 

length of the joints. Tne tension area 
of all web plate butt welds shall be 
radiographed. If defects found in the 
above welds indicate the desirability, 
enough of the compression flange butt 
welds shall be radiographed to satisfy 
tne ENGINEER of their acceptability. 

520.5.5 At the option of the ENGINEER, 
fillet welds shall be examined by mag­
netic particle or penetrant dye tecn­
niques. One foot in each 10 feet of such 
welds may be examined; and if defects 
found indicate the desirability, 
additional examinations shall be made. 

520.5. 6 Tne radiographs, penetrant dye, 
or magnetic particle inspections shall be 
made by a qualified operator approved by 
the ENGINEER using approved equipment in 
accordance with Appendix E of A.W.S. 
Specifications for Welded Highway and 
Railway Bridges. The quality of the 
welds shall be acceptable under Paragraph 
409 and Appendix F of these A.W.S. 
Specifications. 

520.5.7 Defects in welds as shown bv the 
inspections shall be removed by chipping 
or grinding to sound metal and the 
resulting cavities shall be rewelded. 
Welds tnat have been repaired shall oe 
re-examined by methods initially used to 
reveal the defects. 

520.5.8 All bu1::t welds in flange plates 
shall be ground smooth with adjacent 
plates. The entire transition adjacent 
to butt welds between plates of different 
width or different thickness shall be 
ground s;nooth with adjacent plates, witn 
grinding being done in direction of the 
stress. Tnis grinding to produce a 
smootn transition without any trace of 
undercut or overlap of the weld. Care 
must be exercised to prevent grinding a 
depression in the thinner plate for the 
narrower plate at the junction. If this 
occurs, the depression must be filled 
with weld metal and the transition ground 
smooth. 

520.5.9 The CONTRACTOR shall provide all 
equipment apparatus, supplies, and labor 
required for making the radiographic 
tests and magnetic particle or penetrant 
dye examinations and the cost thereof 
shall be included in the contract unit 
price per pound for structural steel. 
The CONTRACTOR shall turn over the 
radiograph films to the ENGINEER for 
interpretation. 

520.5.10 The CONTRACTOR shall furnish a 
certified co~y of test reports of all 
pertinent required tests under the 



American Welding Society Specifications 
made on electrodes of the same class, 
size, and brand and which were manufac­
tured by the same process and with the 
same materials as the electrodes fur­
nished. The tests may have been for 
process qualifications or quality control 
and shall have been made within one year 
prior to manufacture of the electrodes 
furnished. The CONTRACTOR shall furnish 
8 copies of the manufacturer's certifica­
tion that the process and material 
requirements were the same for manu­
facturing the tested electrodes and the 
furnished electrodes. 

520.6 JOINTS AND CONNECTIONS 

520.6 .l When plans require abutting 
joints to be milled, the ends of the 
abutting members shall be accurately 
faced to provide a full and even bearing 
when assembled in the structure. When 
the plans require close joints, the 
opening between ends of abutting tension 
members shall not exceed l/8 inch and the 
opening between abutting ends of rolled 
girders at splices shall not exceed l/4 
inch. 

520.6.2 End connection angles of floor 
beams and stringers shall be flush with 
each other and accurately set to position 
and length of member. End connection 
angles shall not be finished unless shown 
on plans and the finished thickness shall 
not be less than the thickness shown on 
the plans. When finishing is authorized 
by the ENGINEER to remedy faulty as­
sembling and riveting, the thickness 
shall not be reduced more than l/16 inch 
nor shall the rivet bearing value be 
reduced below design requirements. 

520.7 RIVETED PLATE GIRDERS 

520.7.1 Plate girders having no cover 
plates and not to be encased in concrete, 
the top edge of the web plate shall not 
extend above the backs of the flange 
angles and shall not be more than l/8 
inch below at any point. Any portion of 
the plate projecting beyond the angles 
shall be chipped flush with the backs of 
the angles. Web plates in girders having 
cover plates may be l/2 inch less in 
width than the distance back to back of 
flange angles. Splices in webs of 
girders without cover plates shall be 
sealed on the top edge with red lead 
paste prior to painting. At web splices, 
the clearance between the ends of the web 
plates shall not exceed 3/8 inch. The 
clearance at the top and bottom ends of 
web splice plates shall not exceed l/4 
inch. 

520.7.2 End stiffeners of plate girders 
or rolled beams and intermediate 
stiffeners for concentrated loads shall 
be milled or ground to attain an even 
bearing against the flange angles or 
rolled flange. Intermediate stiffeners 
shall fit sufficiently tight against 
bottom flanges to exclude water after 
being painted. Fillers under stiffeners 
shall fit within l/4 inch at each end. 
Flanges of rolled beams, against which 
stiffeners are to be made to bear, and at 
splices shall be straightened perpen­
dicular to the web at the location of the 
stiffener before stiffeners are fitted 
and at the spliced end before shipment. 

520.8 HOLES FOR RIVETS AND BOLTS 

520.8.1 All holes shall be either 
punched or drilled. Shop connections for 
forming parts of a member composed of not 
more than 5 thicknesses of metal may be 
punched l/16 inch larger than the nominal 
diameter of the connector whenever the 
thickness of the metal is not greater 
than 3/4 inch for strucural steel or 5/8 
inch for alloy steel. When there are 
more than 5 thicknesses or when any of 
the main material is thicker than 3/4 
inch in carbon steel, or 5/8 inch in 
alloy steel, or when required for field 
connections, all the holes shall be 
subpunched or subdrilled 3/16 inch 
smaller and, after assembling, reamed 
l/16 inch larger or drilled from the 
solid to 1/16 inch larger than the nomi­
nal diameter of the connector. All holes 
in material which is thicker than the 
nominal diameter of the connectors shall 
be subdrilled and reamed or drilled from 
the solid after assembling. The diameter 
of the die shall not exceed the diameter 
of the punch by more than l/16 inch. 
When holes are enlarged to admit the 
connectors, they shall be reamed. Holes 
must be clean cut, without torn or ragged 
edges. Poor matching of holes will be 
cause for rejection. 

520.8. 2 Reamed holes shall be cylindr i­
cal, perpendicular to the member, and not 
more than l/16 inch larger than the nomi­
nal diameter of the connector. Drilled 
holes shall be 1/16 inch larger than the 
nominal diameter of the connector. Burrs 
on the outside surfaces shall be re­
moved. Poor matching of holes will be 
cause for rejection. Reaming and drill­
ing shall be done with twist drills. 
Assembled parts shall be taken apart for 
removal of burrs caused by drilling or 
reaming. Connecting parts requiring 
reamed or drilled holes shall be 
assembled and securely held while being 
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reamed or drilled and shall ce match­
marked before disasser:Jbling. The use of 
tack weldiny 1n the shop of riveted bea1'1 
and girder cover plates or bolted field 
splice materials for the purpose of 
drilling or reaming the holes will not be 
penni t ted . 

520.8.3 Unless otherwise provided, holes 
in all f1eld connections and field 
splices of main truss or arch members, 
continuous beams, plate girders, and 
rigid frames shall be subpunched or 
subdrilled and reamed either assembled or 
through a steel template not less than 1 
inch thick or drilled full size either 
assembled or through a steel template not 
less than l inch thick. other satis­
factory methods approved by the ENGINEER 
may be used. The assembly, including 
alignment, camber, accuracy of holes, and 
milled joints shall be carefully checked 
before reaming is begun. Unless other­
wise authorized by the EnGINEER, each 
individual truss, arch, continuous beam, 
plate girder, or rigid frame shall be 
assembled in the shop before reaming is 
cor.n:1enced. 

520.8.4 All holes for floor beams and 
stringer field connections and other con­
nections shown on the plans shall be 
subpunched or subdrilled and reamed or 
drilled full size to a steel template not 
less than 1 inch thick or reamed or 
drilled full size while asser.bled. Ocher 
satisfactory methods approved by the 
ENGINEER may be used. 

520.8.5 All holes punched or drilled 
full size shall be so accurately punched 
or drilled that when assembled and before 
any rear.ing is done a cylindrical pin 1/8 
inch smaller in diameter than the nominal 
size of the bole may be entered perpen­
dicular to the face of the member without 
drifting in not less than 75 percent of 
the contiguous holes in the same plane. 
The remaining holes may be reamed not to 
exceed l/32 inch to pass the cylindrical 
pin. connections not meeting the re­
quirements herein provided may be re­
jected. The accuracy of subdr illed holes 
shall be the same as required for punched 
holes. \ihen holes are reamed, drilled, 
or assembled, 85 percent of the holes in 
any contiguous group shall, after reaming 
or drilling, sho~c; no offset greater than 
l/32 inch betHeen adjacent thickness of 
metal. 

520.9 FABRICATIOll 

520.9.1 surface of metal in contact 
shall be cleaned before assembling. The 
parts of a member shall be assembled, 
well pinned, and firmly drawn together 
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1-1itil bol s before rea~Cing, riveting, or 
bolting s begun. Tack lvelding will not 
be: perr.1i ted. ll.ssembled pieces shall be 
taken apart when required for the removal 
of burrs and shavings produced by the 
reaming or drilling operation. The mem­
ber shall be free from twists, bends, and 
other deformation. 

520.9.2 End connection angles, stiffener 
angles, beam and girder cover plates, and 
similar parts shall be carefully adjusted 
to correct positions and bolted, clamped, 
or othen1ise firnly held in place until 
connected. Tack welding 1vill not be 
permitted, except on welded cover plates. 

520.9.3 ?arts not completely connected 
in the shop shall be secured by bolts to 
prevent damage in shipment and handling. 

520.9.4 Connecting parts assembled in 
the shop for the purpose of reaDing or 
drilling holes in field connections shall 
be matchmarked, and a diagram showing 
such marks shall be shown on the shop 
drawings. 

520.9.5 ·!'he size of rivets sh01m on the 
plans shall be the size before teat­
ing. Ri·;et heads shall be of standard 
shape, unless otherwise provided, and of 
uniform size for the same d1ameter of 
rivet. Rivet heads shall be full, con­
centric with the shank and in full 
contact Wlth the surface of the me~ber. 

520.9.6 Rivets shall be heated unifor~ly 
to a 1 ight cherry red color ar.d shall be 
driven while hoc, cor..pletely filling the 
holes. Rivet points that are heated Bore 
than the remainder of the r1vet shall not 
be driven. Hhen a rivet is ready for 
driving, it shall be free from slag, 
scale, or other adhering matter. Any 
rivet which is scaled excessively will be 
rejected. Rivets which throH off sparks 
when taken from the forge shall not be 
driven. All rivets that are burned, 
loose, badly formed, or otherwise 
defective shall be removed and replaced. 
Anv rivet head that is deficient in size 
or- is driven off center shall be re­
moved. Stitch rivets that are loosened 
by the driving of adjacent rivets shall 
be removed and replaced. In cutting out 
defective rivets, care shall be taken not 
to injure the adjacent metal; and 11hen 
required, the rivet shanks shall be re­
moved by drilling, the use of a cutting 
torch will not be permitted. Caulking or 
recupping of rive~ heads will not be per­
mitted. Approved beveled rivet sets 
shall be used for forming rivet heads on 
sloping surfaces. Counter-sinking shall 
be neatly done, and counter-sinking 
rivets shall completely fill the holes. 



520.9.7 Bolted connections shall be ~sed 
when sh01vn on the plans or au thor ized by 
the ENGINEER for connections where it is 
impracticable to drive rivets. Where 
bolted connections are required, the 
bolts used shall be of the type shown on 
the plans or designated by the ENGINEER. 
High tensile strength bolts shall conform 
to the provisions of Section 139. 

520.9.8 Turned bolts shall conform to 
details shown on the plans. The bolt 
shank shall be 1/16 inch larger than the 
nominal bolt size, shall be turned to a 
driving fit, and finished with a finish­
ing cut. The threaded end shall be the 
nominal bolt size and shall terminate 
against the shank with a square shoulder 
entirely outside the hole. The bolts 
shall be of such length that threads will 
be entirely outside the hole and will 
extend entirely through the nuts not more 
than 1/4 inch. Heads and nuts shall be 
hexagonal. One-fourth inch nut locks 
shall be used on all turned bolts. 

520.9.9 Ribbed bolts shall have a drive 
fit. The ribbed shank shall be slightly 
larger than the nominal bolt diameter 
with triangular longitudinal ribs. The 
ribbed shank shall extend entirelv out­
side of the hole. The threaded end shall 
be the nominal bolt size and shall termi­
nate against the shank with a square 
shoulder. Heads may be button heads, and 
nuts shall be hexagonal and recessed on 
the inside face to receive the shank and 
permit tightening securely against the 
connected parts. Ribbed bolts shall be 
of such length that threads will extend 
through the nuts not more than l/4 inch. 
Self-locking nuts or l/4 inch nut locks 
will be required on all bolts. 

520.9.10 Unfinished bolts shall be stan­
dard bolts with square or hexagonal heads 
and hexagonal nuts. Bolts shall be 
threaded to such a length that not more 
than one thread will be within the grip 
of the connected parts and bolts shall be 
of the length that threads will extend 
through the nut not more than 1/4 inch. 
One-fourth inch nut locks shall be used 
on all bolts. 

520.9.11 Turned and ribbed bolts shall 
be driven accurately into the holes with­
out damaging the threads. The heads and 
nuts shall be drawn tight against the 
connected parts with a suitable wrench. 
Heads of drive fit bolts shall be tapped 
with a hammer while the nut is being 
tightened. Where bolts are used in 
beveled surfaces, beveled washers shall 
be provided to give full bearing to the 
head or nut. 

520.10 
ROLLERS 

BASE AND CAP PLATES--PINS AND 

520 .10 .1 Ends of columns taking bearing 
upon base and cap plates shall be milled 
to true surfaces and correct bevels after 
the main section of these members and the 
end connection angles have been fully 
connected. 

520.10.2 Cap and base plates of columns 
and the sole plates of girders and 
trusses shall have full contact when 
assembled. The plates, if warped or 
deformed, shall oe hot-straightened, 
planed, or otherwise treated to secure an 
accurate, uniform contact. After beinc 
riveted in place, the excess material of 
countersunk rivet heads shall be chipped 
smooth and flush with the surrounding 
metal and the sur faces which are to come 
in contact with other metal surfaces 
shall be planed or milled, when required, 
to secure proper contact. The surfaces 
of base and sole plates that are to come 
in con tact with masonry shall be rougn­
finished or not-straightened when not 
free from warps or other deficiencies. 

520.10.3 When planing the surfaces of 
expansion plates, the cut of the tool 
shall be in the direction of expansion. 
Surfaces of cast bronze bearing plates 
for sliding contact shall be carefullv 
milled and polish finished. Finishing~ 
of rolled copper alloy plates will not oe 
required provided they have a ?lane witn 
a smooth sur face. Sur faces of pedestals 
and shoes which come in contact witn 
metal sur faces shall oe planed and those 
wnicn are to take bearing upon tne 
masonry shall oe rough-finished. 

502.10.4 Pins and rollers shall be 
accurately turned to dimensions and shall 
be smooth, straight, and free from 
flaws. Pins and rollers more than 9 
inches in diameter shall be forged and 
annealed. Pins larger than 9 inches in 
diameter shall have a hole not less than 
2 inches in diameter bored longitudinally 
through the centers. Pins showing 
defects will be rejected. 

520.10.5 Pin holes shall be bored to 
dimensions, smooth and straight, at right 
angles with the axis of the member and 
parallel, unless otherwise required. The 
diameter of the pin hole shall not exceed 
that of the pin by more than 1/16 inch 
for pins 5 inches or less in diameter or 
l/32 inch for larger pins. Boring of 
holes in built up members shall be done 
after tne assembly is completed. 
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520.10.6 Threads for pins shall cor1form 
to the American National Coarse Tnread 
Series, Class 2, free fit, except that 
t:1e pin ends having a diameter of l 3/8 
i:lches or more shall be threaded 6 
threads to the inch. 

520.11 PRE-ERECTION REQUIREMENTS 

520.11.1 Each member shall be painted or 
marked with an erection mark for identi­
fication and an erection diagram shall be 
fJrnished with erection marks shown 
t:1ereon. The CON'I'RACTOR shall furnish as 
m:?.ny copies of material orders, snipping 
s::atements, and erection diagrams as the 
E:JGINEER may direct. The weights of the 
i:~dividual members shall be shown on the 
s::atements. Members weighing more than 3 
tons shall have the weights marked there­
on. Structural members shall be loaded 
on trucks or cars in such a manner that 
t:-tey may be transported and unloaded at 
t~eir destination without being exces­
sively stressed, deformed, or otherwise 
damaged. Bolts and rivets of one length 
a:-;d diameter and loose nuts and washers 
o: each size shall be packed separately. 
Pins, small parts, and packages of 
rivets, bolts, washers, and nuts shall be 
s:-~ipped in boxes, crates, kegs, or bar­
rels. The gross weight of any package 
shall not exceed 300 pounds. A list and 
description of the material shall be 
plainly marked on the outside of each 
shipping container. When steel is 
;;ainted in the shop, field rivet heads, 
field bolt heads and nuts, and abrasions 
in the original shop coat, due to hand­
ling during snipping and erecting, shall 
~e covered with shop paint after the 
s~eel is erected. 

320.11.2 The CONTRACTOR shall give ample 
notice to the ENGINEER of the beginning 
of work, at shop, so that inspection may 
be provided. No material shall be fabri­
cated before the ENGINEER has been noti­
fied. Shop inspection may be waived by 
t:'1e ENGINEER. 

520.11.3 The CONTRACTOR shall submit to 
-:he ENGINEER five complete sets of blue­
p:: ints of shop and erection drawings for 
preliminary approval. One approved set 
w:!.ll be returned to the CONTRACTOR with 
notations. The CONTRACTOR shall then 
L1rnish the ENGINEER with 10 sets of the 
final shop drawings for approval and no 
fabrication shall be done before approval 
has been given. No changes shall be made 
0:1 any drawing without the approval of 
the ENGINEER. The CONTRACTOR shall 
f~rnish the ENGINEER with eight copies of 
mill test reports covering all structural 
sceel items, including railing. 
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520.11.4 Structural material, either 
plain or fabricated, shall be stored 
abov"O the ground on platforms, skids, or 
other supports. Such material shall be 
kept free from dirt, grease, and other 
foreign matter and properly drained and 
protected as far as practicable from 
corrosion. Girders and beams shall be 
placed upright and shored. Long members 
shall be supported on skids placed near 
enough together to prevent injury from 
deflection. 

520.12 ERECTION REQUIREMENTS 

520.12.1 Falsework shall be properly 
designed and substantially constructed 
and maintained for the required loads. 
When required, the CONTRACTOR shall pre­
pare and submit to the ENGINEER for 
aooroval plans for falsework. Approval 
of the CONTRACTOR's falsework plans shall 
not relieve the CONTRACTOR of his respon­
sibility. Falsework which cannot be 
founded on a footing shall be supper ted 
on falsework piling. 

520.12.2 All work of erection shall be 
subject. to the inspection of the ENGI­
NEER, who shall be given all facilities 
required for a thorough inspection of 
workmanshio. Before starting the work of 
erection, the CONTRACTOR shall inform the 
ENGINEER as to the method of erection he 
proposes to follow and the amount and 
character of equipment he proposes to 
use, which shall be subject to tne 
appro,,al of the ENGINEER. The approval 
of the ENGINEER shall not relieve the 
CONTRACTOR of his responsibility for the 
safety of his method or equipment or from 
carrying out the work as herein provided. 

520.12.3 Column bases, truss and girder 
pedestals and shoes, and other masonry 
bearings shall have a full and uniform 
bearing upon the substructure masonry. 
Such bearings shall not be placed on the 
bridge seat areas of piers or abutments 
that are improperly finished or irregular. 

520.12.4 The shoes and pedestals of 
truss and girder spans, the oases of 
columns, and other masonry bearings shall 
be located to correct alignments and 
elevations. Unless otherwise provided, 
shoes and pedestals of truss and girder 
spans shall be placed on lead sheets of 
the thickness shown on the plans. 

520.12.5 Anchor bolt holes shall be 
installed at locations and in manner 
shown on the plans, perpendicular to the 
plane of the bridge seat. Unless other­
wise shown on the plans or authorized by 
the ENGINEER, anchor bolts placed in 



drilled holes shall be set in Par tl nd 
cement mortar. The mortar shall cons st 
of l part cement to l pare clean,f ne 
grained sand mixed with a minimum of 
water necessary to set the ancnor bolts. 
Anchor bolts shall be placed in the dry 
holes to assure satisfactory fit after 
setting. The bolts shall be set as 
herein provided. The holes shall be 
partially filled with mortar so that by 
uniform even pressure or light blows with 
a hammer the bolts will be forced into 
the holes and the mortar will rise to the 
top of the holes. All excess morcar 
shall be removed after the bolts have 
been set. The anchor bolt nut shall rest 
firmly against the metal shoe or ped­
estal. Anchor bolts at the expansion 
ends of spans shall permit the free 
movement of the span. 

520.12.6 Field assembling of the 
component parts of a structure shall be 
consistent with standard construction 
practices to prevent injury to the 
metal. Members bent or twisted shall be 
corrected or removed and replaced without 
expense to the OWNER. 

520.12.7 Unless erected by the canti-
lever method, truss spans shall be 
erected on blocking so placed as to give 
the trusses pro::;>er camber. Tne bloc~ing 
shall be left in place until the tension 
cord splices are fully connected and all 
other truss connections pinned or 
bolted. Rivets or bolts, in splices of 
butt joints of compression members and in 
railings, shall not be placed until tne 
span has been swung. 

520.12.8 Riveted or bolted field splices 
and joints for assembling steel members 
shall be made up with erection bolts and 
cylindrical erection pins. A sufficient 
number of erection pins shall be used to 
align the holes and a sufficient number 
of bolts shall be used to bring and hold 
the component parts of the splice or 
joint in full contact. In assembling and 
making up splices and connections for 
main truss and arch members at least l/2 
of the holes shall be filled with pins 
and bolts. All splices and connections 
carrying traffic during erection shall be 
made up with pins and bolts in at least 
3/4 of the holes. 

520.12.9 Erection bolts shall be of the 
same nominal diameter as the rivets or 
field bolts. Cylindrical erection pins 
shall be l/32 inch larger than the 
nominal diameter of the rivets or bolts. 
High tensile str:ength steel bolts may be 
used as erection bolts, provided they are 
not loosened and retightened. 

520.12.10 The s~caightening of bent 
edges of plates, angles, and other snapes 
shall be done by :nethods not li%ely to 
produce fracture or other injury. The 
metal shall not be heated unless per­
mitted by the ENGINEER, in which case the 
heating shall not be to a higher tempera­
ture than that producing a dark cherry 
red color. After heating, the metal 
shall be cooled as slowly as possible. 
Following the completion of tne straight­
ening of a bend or buckle, tne surface of 
the metal shall be carefully inspected 
for evidence of incipient or other 
fractures. 

520.12.11 Tne results ootained in the 
field assembling and riveting of the 
members of a strucc:ure shall conform to 
the requirements for shop assembling and 
riveting. Field-driven rivets shall be 
inspected and accepted before being 
painted. Field riveting or bolting shall 
be done before the falsework is removed, 
except for compression chords of trusses, 
unless special per:nission to the contrary 
is given by the EKGINEEE. Eailings shall 
not be fastened until the false•.vor;<; has 
been removed and all dead load is in 
place on the span and shall be adjusted 
to bring the railing to exact line and 
grade. 

520.12.12 Pneumatic hammers shall be 
used for field riveting. Cup faced 
dollies, fitting tne head closely to 
insure good bearing, shall be used. 
Connections shall be accurately and 
securely fitted up before the rive::s are 
driven. Drifting snall be only st..:c!l. as 
to draw tne parc:s into position and not 
sufficient to enlarge tne holes or: dis­
tort the metal. Unfair holes snall be 
reamed or drilled if permitted by the 
ENGINEER. Rivets snall be heated unL­
formly to a light cherry red color and 
shall be driven while hot. They shall 
not be overheated or burned. Rivet heads 
shall be full and symmetrical, concentric 
with the snank, and shall have full 
bearing all around. They snall not be 
smaller than tne heads on the shop 
rivets. Eivets snall be tight and shall 
grip the connected parts securely to­
gether. Caulking or recupping will not 
be permitted. In removing rivets, the 
surrounding metal shall not be injured; 
if necessary, they shall be drilled out. 
No rivets shall oe removed by flame 
cutting. 

520.12.13 Unless otherwise required, 
bolted splices and field connections 
shall be fitted up as required for 
riveted connections with drift pins and 
fitting-up bolts. 
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520.12.14 Pilot and driving nuts shall 
be used in driving pins, details shall be 
shown on the shop plans. One pilot and 
one driving nut for each size pin shall 
be furnished by the CONTRACTOR without 
charge. Pins shall be driven so that the 
members will take full bearing on them. 

520.12.15 The correction of minor 
misfits involving unharmful amounts of 
reaming, cutting, and chipping will be 
considered a legitimate part of the 
erection. However, any error in the shop 
fabrication or deformations resulting 
from handling and transportation which 
prevent the proper assembling and fitting 
up of parts by the moderate use of drift 
pins or by a moderate amount of reaming 
and slight chipping or cutting, shall be 
reported immediately to the ENGINEER and 
his approval of the method of correction 
obtained. The correction shall be made 
in his presence. 

520.12.16 Before concrete floor are 
placed on steel truss or arch spans, the 
centering under the bridge shall be 
released and the span swung free on its 
supports. The operation of placing the 
concrete in any floor slab shall be con­
tinuous between expansion joints, unless 
otherwise provided on the drawings. 

520.13 MEASUREMENT AND PAYMENT 

520.13.1 Structural steel and other 
metal material will be measured by the 
computed weight, in pounds, based on the 
details shown on the fabricator's ap­
proved shop drawings or from detail~d 
plans prepared by the ENGINEER when shop 
drawings are not required. Payment will 
be made at the unit price per pound in 
accordance with the Bid Proposal. When 
provided in the the Bid Proposal, struc­
tural steel and other metals may be mea­
sured and paid for on a lump sum basis. 

520.13.2 The CONTRACTOR will 
only for the material actually 
in the completed structure. 

be paid 
installed 

520.13.3 Should the CONTRACTOR, upon his 
request in writing, be allowed to sub­
stitute heavier sections than are called 
for on the design drawings, the addi­
tional weight of such heavier sections 
will not be paid for. 

520.13.4 The ENGINEER 
CONTRACTOR to furnish 
the metal members. If 
of any member is less 
of the computed weight, 
for rejection. 

may require the 
scale weights of 
the scale weight 

than 97.5 percent 
it shall be cause 

520.13.5 The computed weight will be 
determined as follows: 
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520.13.5 .1 'l'he weight of steel shall be 
assumed at .2833 pounds per cuo1c inch. 
The weight of cast iron shall be assumed 
at .2575 pounds per cubic inch. The 
weight of bronze shall be assumed at 
. 3102 pounds per cubic inch. The weight 
of lead shall be assumed at .4091 ·pounds 
per cubic inch. 

520.13.5.2 The weight of rolled shapes 
and plates shall be computed on the basis 
of their nominal weights and dimensions, 
as shown on the approved shop drawings, 
deducting for copes, cuts, and open 
holes, except that open holes for rivets 
shall not be deducted. 

520.13.5.3 The weight of heads 
and bolt elements outside the 
place in the finished structure, 
included in the computed weight. 

of rivets 
grip, in 
shall be 

520.13.5.4 The weight of castings shall 
be computed according to the net volurr.e 
of the finished casting as shown on the 
approved shop drawings, with an addition 
of 10 percent for fillets and overrun. 

520.13.5.5 The weight 
shall not be included 
steel weight. 

of 'weld metal 
in the computed 



SECTION 530 

TIMBER STRUCTURES AND TIMBER CONSTI:WCTION 

530.1 GENERAL 

Timber structc;r:es erected under these 
specifications shall conform to the di­
mensions and details shown on the plans 
and shall oe constructed in accordance 
Hith these requirements unless othenvise 
provided. 

530.2 REFERENC~S 

530.2.1 This Publication: 
SECTION 146 
SECTION 157 

530.3 MATERIALS 

Timber and lumber that is stored prior to 
its use shall be neatly piled on skids in 
a manner that will prevent warping and 
shall be protected from the sun when so 
required. ~-laterials shall be stored or 
:Jiled to pe.cmit ready access for insfJec­
~ion. The ~se of cant hooks, peavies, or 
other pointed tools and hooks will not be 
permitted in t~e handling of structural 
timber, lumber or piles. Care and pre­
caution shall be exercised in handling 
treated material in order not to damage 
or abrade the surface thereof to the 
extent of exposing untreated wood, and 
any piece so damaged or abraded will be 
rejected. Treac:ed timber or piling cut 
after treatment shall be treated in 
accordance with Section 146. This same 
requirement shall apply to any surface 
that has become damaoed or abraded to the 
exte!""lt of exposing ~untreated wood. All 
borings and holes shall be similarly 
treated, and t~ose that are not to be 
used for rods, bolts, pins, screws, 
s;>ikes, and the like or that will not 
subsequently be otherwise closed shall be 
tightly filled with treated plugs. 
Timber for floors and decks and that 
whicj is to be used in construction of 
s;>lit ring or shear plate connected 
trusses shall be well seasoned and 
thoroughly air dried before being incor­
porated in the work. This requirement 
s;lall applf to all material treated or 
untreated. 

530.~ WORKMANSHIP 

All lumber and timber shall be cut and 
framed to a close fit and shall have even 
bearing over the entire contact sur­
faces. No shi;n;ning will be permitted in 
making joints. Holes for drift pins in 
u:1treated lumber shall be bored with a 
bit l/16 inch less in diameter than the 
9in or dowel. Holes for drift pins and 

dowels in treated lumber shall be bored 
with a bit of the same diameter as the 
pin or dowel. Holes for truss rods or 
bolts shall be bored with a bit 1/16 inch 
larger than the rod or bolt. Holes for 
lag screws shall be bored with a bit not 
larger than the base of the thread. In 
small timbers where the prevention of 
splitting is necessary, holes shall be 
bored for spikes with a bit having a di­
ameter not larger than that of the 
spike. In the installation of metal 
timber connectors, care shall be 
exercised to insure that the connector is 
installed concentric with its 
corresponding bolt; and if more than one 
connector bolt is installed in any 
individual joint, all bolts in such joint 
shall be drawn up to an even and uniform 
tension. The grooves for split-ring and 
shear-plate connectors shall be drawn up 
to an even and uniform tension. The 
grooves for split-ring and shear-plate 
connectors shall be carefully cut to a 
uniform widtn and depth for full 
perimeter thereof. The dimensions of 
these grooves and the manner and means of 
cutting shall be as recommended by the 
manufacturer of the particular connector 
to be installed; and any special tool or 
equipment used in cutting the grooves 
shall be operated in the manner and at 
the speed similarly recommended. 
Toothed-ring and spiked-grind connectors 
shall be installed by means of pressure 
equipment of a type intended for the 
purpose. However, split-ring connectors 
shall not be forced on but shall be 
expanded to such extent as to readily 
slip over the core formed by the gr:oove 
without damaging the wood. All bolts, 
unless othenvise indicated on the plans, 
shall be 3/4 inch in diameter or larger 
and shall be of sufficient length to 
project beyond the nut when the nut is 
drawn tight. Bolts shall be fitted at 
each end with either a malleable iron 
(agee) washer or a steel plate at least 3 
inches square and not less than 3/8 inch 
thick or as otherwise shown on the plans. 

530.5 FRAMING 

530.5.1 Mudsills shall be firmly and 
evenly bedded on solid material. 

530.5.2 Sills and caps shall have a full 
even bearing on the pedestals, mudsills, 
posts, or piles. Caps and sills shall be 
securely drifted to the posts by drift 
bolts not less than 3/4 inch in diameter, 
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extending into the post by at 
inches, and set ap9roximately 
center of the posts. 

least 9 
in the 

530.5.3 Bents shall be accurately 
aligned before the bracing is placed. 
Bracing shall be fastened at the ends and 
at each intersect ion by 3/4 inch bolts. 
Bracing shall be of such length as will 
provide a minimum distance of 8 inches 
between the outside bolt and the end of 
the brace. 

530.5.4 In placing joints, the better 
edge shall be placed down. The elevation 
of the tops of adjacent joists shall not 
vary more than 1/8 inch. Outside joists 
shall have butt joints. Interior joists 
shall be lapped and shall extend the full 
width of the cap to obtain full bearing. 
Bridging between joists shall be solid 
and fastened to the joists near the top 
of the block and on each side of the 
bottom of the block. Bridging shall be 
accurately cut to fit closely between the 
joists. 

530.5.5 Trusses when completed shall 
show no irregularicy of line. Chords 
shall be straight and true from end to 
end in horizontal projection, and in 
vertical projection shall show a smooth 
curve through panel points conforming to 
the correct camber. Uneven and rough 
cuts at the points of bearing shall be 
cause for rejection of the piece 
containing the defect. 

530.5.6 Laminated bridge floors shall be 
constructed with planks, as sho\vn on the 
plans. The planks shall be laid with the 
better edge down. 

530.6 PAINTING 

The railing of timber bridges, including 
the posts, the entire outer edge of 
bridge decks except treated surfaces, and 
any other surfaces indicated on the plans 
to be painted, shall be painted as pre­
scribed in Section 157. The surface of 
wooden guard rails aoove the ground shall 
be painted as prescribed in Section 157. 
The lumber shall be cut to fit and then 
the entire surface shall be given the 
specified prime coat. The remaining 
coats shall be applied after the struc­
ture has been erected. 

530.7 MEASUREMENT AND PAYMENT 

Timber structures will be measured as 
provided in the Bid Proposal. Where 
board measure is used, the quantity will 
be deter~ined from nominal widths and 
thicknesses and the actual lengths of the 
pieces in the finished structure, except 
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tnat in laminated timber flooring the 
number of laminations shall be the 
required numoer of the size specified 
after dressing and the length of each 
lamination shall be considered as the 
full width of length of tne floor. 



SECTION 540 

CONCRETE BLOCK MASONRY STRUCTURES 

540.1 GENERAL 

Work to be done under this section shall 
consist of the construction of concrete 
block masonry walls incorporated into and 
being part of a building or structure, 
and free standing and retaining walls, 
constructed of concrete block masonry 
units. Wall heights, thickness, pilaster 
locations, reinfor-cing length, ana other 
data shall be as shown on the plans, 
specified her-ein, and as specified in the 
Supplementar-y Specifications. 

540.2 REFERENCES 

540.2.1 This Publication: 
SECTION 106 

540.3 MASONRY UNITS 

Unless otherwise specified and except for 
manhole construction, concrete block 
masonry shall be constructed of Grade N-I 
or N-II hollow masonry units. 

540.4 MORTAR AND GROUT 

Except as otherwise herein specified, all 
mortar and grout shall conform to Section 
106. Mortar and grout for- use in sewer­
manholes shall be prepar-ed fr-om Type II 
cement or approved equal. All work shall 
be executed in the best workmanlike 
manner and in full compliance with the 
applicable building or-a~nances. Masonry 
walls shall be laid true, level, and 
plumb in accordance with the plans. 
Surfaces on masonry units shall be clean, 
dry, and free from dirt when laid in the 
walls. 

540.5 CONSTRUCTION 

All concrete block units shall be dry 
when laid. During construction all 
partially laid walls, as well as units in 
storage, shall be protected from 
moisture. All concrete block units and 
any partially laid walls which become wet 
during the construction shall be per­
mitted to dry for at least one week or 
longer if requir-ed by weather- conditions 
before recommencing work. Proper masonry 
units shall be used to pr-ovide for all 
openings in walls, bond beams, lintels, 
pilasters, etc., with a minimum of unit 
cutting. Where masonry unit cutting is 
necessary, all cuts shall be neat and 
regular- and edges exposed in the finished 
work shall be cut with a power-driven 
abrasive saw. Where no bond pattern is 
shown, the wall shall be laid up in 

straight uniform course with regular 
running bond. . Intersecting masonry walls 
and partitions shall be bonded by stag­
gering the joints to form a masonry bond 
and the use of 1/4 inch minimum diameter 
steel ties at 24 inches o.c. maximum. 
Where stack bond is indicated on the 
plans, approved metal ties shall be 
furnished and installed as directed by 
the ENGINEER. Mortar joints shall be 
straight, clean, and uniform in thick­
ness. Unless otherwise specified or 
detailed on the plans, horizontal joints 
shall be approximately 3/8 inch thick 
with full mortar coverage on the face 
shells, shall have vertical joints 
buttered well for a thickness equal to 
the face shell of the block, and these 
joints shall be shoved tightly so that 
the mortar bonds to both blocks. Masonry 
to be plastered shall have all mortar 
joints trowel cut flush. Exposed walls 
shall have joints tooled with a round bar­
(or V shaped bar) to produce a dense, 
slightly concave surface well bonded to 
the block at the edges. Tooling shall be 
done when the mortar is partially set but 
still sufficiently plastic to bond. All 
tooling shall be done with a tool which 
compacts the mortar, pressing the excess 
mor-tar out of the joint rather than 
dragging it out. If it is necessary to 
move a block so as to open a Joint, the 
block shall be removed from the wall, 
cleaned, and set in fresh mortar. 

540.6 PLACING REINFORCING STEEL 

Reinforcing steel and wire mesh type of 
reinforcing shall be placed as indicated 
on the plans. Splices shall be lappea a 
minimum of 40 diameters, except that 
dowels other than column dowels need be 
lapped only 30 diameters. Column dowels 
shall lap 50 diameters. Outside hori­
zontal steel shall lap around corners 40 
diameters and be carried through columns 
unless otherwise shown on the plans. 
Inside hoc izontal steel shall extend as 
far as possible and bend into corner­
core. A dowel shall be provided in the 
foundation for each vertical bar. Where 
horizontal courses are to be filled, 
metal stops shall be used. Use of paper 
stops will not be permitted. All hori­
zontal reinforcing steels shall be laid 
in a course of bond beam blocks filled 
with grout. Vertical cores containing 
steel shall be filled solid with grout 
and thoroughly rodded. Where knockout 
blocks are not used, steel shall be 
erected and wired in place before 3 
cour-ses have been laid. Vertical cores 
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at steel locations shall be filled as 
construction progresses. Where knockout 
blocks are used, vertical cores at steel 
locations shall be filled in lifts of not 
more than 4 feet. The maximum height of 
pour shall be 8 feet. Cores shall be 
cleaned of debris and mortar and shall 
have reinforcing steel held straight in 
place. If ordered by the ENGINEER, in­
spection and cleanout holes shall be 
provided at the bottom of each core to be 
filled. ReiPforcing shall be inspected 
prior to placing grout. 

540.7 CURING 

Newly constructed masonry shall be kept 
damp for at least five days with a nozzle 
regulated fog spray sufficient only to 
moisten faces of the masonry but not of 
such quantity as to cause water to flow 
down over the masonry or by the use of 
approved curing compounds or as specified 
in the Supplementary Specifications. 

540.8 MEASUREMENT AND PAYMENT 

540.8.1 Concrete block masonry walls 
shall be measured by the wall area in 
square feet, as determined by the mathe­
matical product of the length, including 
pilasters, and the height from the top of 
the footing to the top of the wall. Pay­
ment shall be made on the Bid Proposal's 
unit price per square foot, as per speci­
fied wall or block width and design 
{hollow, concrete filled blocks or 
reinforced). 

540.8.2 The footing shall be measured 
separately by the cubic yard of plain or 
reinforced concrete as specified on the 
drawings and appropriate bid items. 
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SECTION 541 

BRICK MASONRY STRUCTURES 

541.1 GENERAL 

Work to be done under this section shall 
consist of the construction of brick 
masonry walls incorporated into and being 
part of a building or structure, and free 
standing and retaining walls, constructed 
of brick masonry units. Wall heights, 
thickness, pilaster locations, rein­
forcing, length, and other data shall be 
as shown on the plans. 

541.2 REFERENCES 

541.2.1 This Publication: 
SECTION 106 
SECTION 108 

541.3 MATERLi\LS 

Unless otherwise specified, brick masonry 
shall be constructed of Grade M\"1 brick as 
described in Section 108 and cement 
mortar as described in Section 106. 

541.4 BRICKLAYING 

541.4.1 The amount of wetting will 
depend on the rate of absorption of the 
brick at the time of laying. When being 
laid, the brick shall have suction suf­
ficient to hold the mortar and to delete 
the excess water from grout and shall be 
sufficiently damp so that the mortar will 
remain plastic enough to permit the brick 
to be leveled and plumbed after being 
laid without breaking the mortar bond. 

541.4.2 Brick work shall be plumb, 
level, straight, and true to dimensions 
shown on the plans. Such work shall 
start, where feasible, ac the least im­
portant corner of wall and the CONTRACTOR 
shall request an early inspection of the 
work by the ENGINEER. All pattern work, 
bonds, or special details indicated on 
the drawings shall be accurately and 
uniformly executed. Face bonding shall 
be as shown on the drawings but, if not 
shown, shall be running bond for standard 
size brick and approximately l/3 bond for 
oversize brick and approximately 1/4 bond 
for modular brick. All bed and head 
joints shall be solidly filled with 
mortar at the time of laying. 

541.4.3 Unless otherwise shown or 
detailed on the E:Jlans, the thickness of 
mortar joints shall be uniformly l/2 inch. 

5 41.4. 4 Face brick shown to be laid in 
stack bond shall have the center lines of 
vertical joints plumb and the brick laid 

equidistant from the center line with not 
more than l/8 inch variation in t~e width 
of these joints. The brick in each 
separate "stack" shall not vary more than 
l/8 inch in length, but the separate 
"stack" may vary in width of stac~s. 

541.4.5 When mortar has slightl.y stif­
fened, solidly fill with mor::ar all 
interstices between bricks and between 
bricks and other materials and also fill 
all line pin holes. Jointing and tooling 
shall be done before mortar has stiffened. 

541.4.6 Masonry to be plastered shall 
have all mortar joints trowel cut flush. 

541.4. 7 Masonry to be painted and not 
snown to be tooled or raked stlall have 
all joints carefully and evenly struck 
with a trowel. 

541.4.8 Masonry to be left exposed with­
out paint or plaster shall have all mor­
tar joints carefully and evenlj tooled 
wi tn a metal jointing tool of a type as 
approved by the ENGINEER. MaSof!ry shovm 
or indicated to have raked ]Oin::s shall 
have the joints raked out 3/8 inch deep, 
then tooled with a flat jointing tool, 
then brushed with a stiff nonmetallic 
brush. Sack-rubbing or wiping finished 
masonry with rags will not be permitted. 

541.5 PROTECTION 

Protect all sills, ledges, offsets, other 
materials, etc. from droppings of mortar 
during construction. Protect the tops of 
all unfinished masonry from rain oy using 
water-repellent covering, such as roofing 
felt or tar paper. Protect the surfaces 
of wall, piers, etc. from mortar drop­
pings or splashes at scaffold heignts. 

5H. 6 CURING 

Finished masonry shall not be wetted 
except when exposed to extre~e hot 
weather or hot wind, and then only by 
using a nozzle-regulated fog sp.:-ay suf­
ficient only to dampen the face but not 
of sucn quantity to cause water to flow 
down over the masonry. 

5H. 7 REINFORCED GROUTED BRICK MASONRY 

541.7.1 Mortar in all bed joints shall 
be held back l/4 inch from edges of brick 
adjacent to grout space or snall be 
beveled back and upward from grout 
space. The thickness of head and bed 
joints snall be as hereinbefore specified 
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or shown. Head joints specified or shown 
to be less than 5/8 inch thick shall be 
solidly filled wi-ch mortar as bricks are 
laid. Head joints 5/8 inch or more in 
thickness may have mortar sufficient only 
to form dams to retain the grout. Bed 
joints shall not be deeply furrowed with 
the trowel. All brick shall be shoved at 
least l/2 inch into place. One outer 
tier may be carried up not more than 12 
inches before grouting, but the other 
tier shall be not more than 4 inches high 
before placing the grout. 

541.7.2 Grout shall be thoroughly 
agitated and mixed to eliminate segrega­
tion before being placed. All interior 
grout spaces shall be filled with grout 
and immediately puddled or swished with a 
stick or rod (not a trowel) sufficiently 
to cause the grout to flow into all 
interstices between the bricks and to 
fully encase t~e reinforcing steel. 
Wherever possible, grouting shall be done 
from the inside face of exterior mason­
ry. If any grout contacts the finished 
masonry, it shall be immediately removed 
and the surface cleaned. 

541.7.3 In masonry which is more than 2 
tiers in thickness, including pilasters 
and columns, the interior shall be of 
whole or half bricks placed into grout 
with not less than 3/4 inch of grout 
surrounding each brick or half brick. 
Except at the finish course, all grout 
shall be stopped l l/2 inches below the 
top of both outer tiers. 

541.7.4 Where necessary to stop off a 
longitudinal run of masonry, it shall be 
done only by racking back l/2 brick 
length in each course and stopping grou':. 
2 inches back of b1e rack. Toothing will 
not be permitted unless special approval 
is given by the E~GINEER. 

541.7.5 Reinforcing steel shall be 
accurately placed in strict accordance 
with the drawings and notes thereon. 
Vertical steel shall be held firmly in 
proper position. Where necessary, this 
shall be done by means of frames or other 
suitable devices. Horizontal steel may 
be placed as the work progresses. 

541.8 MEASUREMENT AND PAYP.!ENT 

When the Bid Proposal contains items for 
construction of free standing bric~ 
masonry walls and brick masonry retaining 
walls, the unit of measurement shall be 
the linear foot for the various desig­
nated wall heights and wall thickness. 
Otherwise the wori< will have been incor­
porated as part of a lump sum bid it<:::m 
for a building or structure. 
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SECTION 550 

METAL RAILING 

550.1 GENERAL 

This work shall 
erecting metal 
compliance with 
the dimensions, 
on the plans 
ENGINEER. 

consist of furnishing and 
railing in substantial 
the specifications and 

lines, and grades shown 
or established by the 

550.2 REFERENCES 

550.2.1 ASTM 
A 36 
A 120 

550.2.2 AASHTO 
M 183 

550.2.3 This Publication: 
SECTION 157 
SECTION 520 

550.3 MATERIALS 

The materials shall be in conformity with 
the following requirements: 

550.3.1 Railing shall be fabricated from 
the rna ter ial designated on the plans. If 
not so designated, railing may be fabri­
cated from either steel or aluminum alloy. 

550.3.2 The design of railings shall 
conform to the particular type or types 
designated on the plans. The CONTRACTOR 
will be required to submit complete shop 
details and erection plans for all 
railings. 

550.3.3 Steel Railings--Unless otherwise 
shown on the plans, structural steel for 
steel railings, including bolts, shall 
conform to the requirements of AASHTO M 
183 (ASTM A 36). 

550.3.4 Pipe Railings--Steel pipe for 
pipe railing members shall be black seam­
less steel pipe of the size, dimensions 
and details shown on the plans, and con­
forming to the requirements of ASTM A 
120. The hydrostatic test will not be 
required. 

550.3.5 Aluminum Railings--Aluminum 
alloys for all castings, tubing, struc­
tural shapes, plates, bolts and washers 
shall conform to the requirements of ASTM 
specifications for alloys for the various 
items required as designated on the plans. 

550.4 CONSTRUCTION REQUIREMENTS 

550.4.1 STEEL RAILINGS: 

550.4.1.1 Steel railings shall be fabri­
cated and erected in accordance with the 
pertinent requirements for the fabrica­
tion and erection of structural steel 
under Section 520. Steel railings shall 
be erected in accordance with the details 
shown on the plans. Care shall be taken 
to obtain accurate vertical and horizon­
tal alignment. 

550.4.1.2 Unless otherwise provided on 
the plans, all steel railing members 
shall be painted with one prime coat of 
red lead and linseed oil and t1w coat of 
aluminum paint. The paint shall conform 
to the requirements for paint under: Sec­
tion 157. The preparation of surfaces 
and the application, protection, and 
drying of paint coatings shall conform to 
the requirements for painting under 
Section 157. Surface adjacent to field 
welds snall not be painted until after 
the welds are completed. Surfaces t!lac. 
are inaccessible after erection snall oe 
painted and allowed to dry oefore tne 
member is erected. After erection, all 
abrasions and omissions shall be recoated. 

550.4.2 PIPE RAILINGS: 

construction methods for pipe railings 
shall conform to construction metnods for 
steel railings as outlined above. 

550.4.3 ALUMINUM RAILINGS: 

550.4.3.1 Aluminum railings shall oe 
fabricated and erected in accordance witn 
the requirements for fabrication and 
erection of structural steel under Sec­
tion 520 with the following modifications: 

550.4.3.1.1 Cutting--Material 1/2 inch 
thick or less may be sheared, sa•.ved, or 
milled. Material over 1/2 inch thick 
shall be sawed or milled. Cut edges 
shall be true, smootn, and free from 
excessive burrs or ragged breaks. 
Reentrant cuts shall oe filleted by 
drilling prior to cutting. Flame cutting 
will not be permitted. 

550.4.3.1.2 Bending--To facilitate bend­
ing, material may be heated to a tempera­
ture not exceeding 400 degrees F. for a 
period not to exceed 30 minutes. 

550.4.3.1.3 Rivet and Bolt Holes--Rivet 
and bolt holes may be drilled to finished 
size or may be subpunched smaller than 
the nominal diameter of the fastener and 
reamed to size. The amount by which the 
diameter of the subpunched hole is 
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smaller than that of the finished hole 
shall be at least one-quarter of the 
thickness of the piece. The finished 
d1ameter of holes shall be not more than 
7 percent greater than the nominal 
diameter of the fastener except: 

550.4.3.1.3.1 Slotted holes shall be as 
called for on the drawings. 

550.4.3.1.3.2 Anchor bolt holes may be 
up to 50 percent greater than the nominal 
bolt diameter with a maximum of l/2 inch 
greater than the nominal bolt diameter. 

550.4.3.2 Driven heads of rivets shall 
be flat head or cone head. Flat heads 
shall have a diameter not less than 1. 4 
and a height not less than 0. 4 times the 
nominal rivet diameter. Cone heads shall 
have a diameter not less than 1. 4 and an 
overall height not less than 0. 65 times 
the nominal rivet diameter. The included 
angle at the apex of the cone head shall 
be approximately 127 degrees. 

550.4.3.3 Rivets shall be driven with 
squeeze riveters when practical or other­
wise by pneumatic hammers of approved 
size. Rivets 1/2 inch or less in alame­
ter shall be driven cold. Rivets over 
1/2 inch diameter may be driven hot. 
Rivets shall be heated in a hot air type 
furnace providing uniform temperatures 
throughout the rivet chamber and equipped 
with automatic temperature controls. The 
rivet temperature shall be held between 
990 degrees F. and 1,050 degrees F. for 
not less than fifteen minutes and not 
more than one hour before driving. Hot 
rivets shall be transferred from the 
furnace to the work and driven with a 
minimum loss of time. 

550.4.3.4 Welding shall be done by an 
arc welding process in which no welding 
flux is used. The type of electrodes 
shall be as noted on the railing draw­
ings. Welding shall be done only as 
called for on such drawings. 

550.4.3.5 Tubular vertical balusters may 
be fastened to horizontal rails by ex­
panding the tubes where they pass through 
the rails. The holes shall be drilled to 
a size not more than 1/32 inch greater 
than the nominal diameter of the baluster 
tube. A standard self-feeding tapered 
roll expander shall be used. Balusters 
shall be expanded to a tight fit in all 
rails. 

550.4.3.6 The portion of the aluminum 
alloy anchor bolts which is intended to 
be exposed outside the finished concrete 
surface shall be given a protective coat­
ing of grease or heavy oil before the 
concrete is placed. 

550-2 

550.4.3.7 Contact with Other Materials-­
Where aluminum alloys come in contact 
with other metals or with concrete, the 
contacting surfaces shall be thoroughly 
coated as required on the railing 
dra'tlings. 

550.4.3.8 Except as required above for 
contact with other materials, aluminum 
railings shall not be painted. 

550.4.3.9 Aluminum railings shall be 
erected in accordance with details shmvn 
on the plans. Care shall be taken to 
obtain accurate horizontal and vertical 
alignment. 

550.5 MEASUREMENT AND PAYMENT 

550.5.1 
will be 
methods: 

Measurement of 
made by one of 

metal railing 
the following 

550.5.1.1 By lineal measured foot from 
end to end of the metal railing in place. 

550.5.1.2 By computed weight, in pounds, 
based on details shown on the fabrica­
tor's approved shop drawings or from 
detailed plans prepared by tne ENGINEER 
'tlhen shop drawings are not required. 

550.5 .l. 3 By the unit of the completed 
metal railing. 

550.5. 2 Metal railing will be paid for 
at the Bid Proposal's unit price per 
lineal foot or pound, or per lump sum. 



SECTION 600 

OPEN CHANNELS, DIKES OR DAMS 

600.1 GENERAL 

600.1.1 This section shall provide the specifications for storm drainage facilities, such 
as: open channels, dikes, and dams. For the purposes of this section these facilities 
are defined as follows: 

600. 1 . 2 Open channe 1 sha 11 mean open rectangular cone rete channe 1 s and 1 i ned or un 1 i ned 
trapezoidal channels. 

600.1.3 Dikes are for diversion of storm drainage flows and shall be constructed of 
compacted earth, riprap, soil-cement stabilization, or concrete surface. 

600.1.4 Earth dams for detention of storm run-off may require one of the surface 
treatments as indicated for dikes. 

600.2 CONTENTS 

Section No. 

601 
602 

603 
604 
610 

Title 

Earthwork for Open Channels, Dikes or Dams 
Portland Cement Concrete for 
Channel Lining and Dike or Dam Surfacing 
Riprap Surface Treatment 
Flexible Soil Mattings 
Gabions 
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SECTION 601 

EARTHWORK FOR OPEN CHANNELS, DIKES, OR DAMS 

601.1 GENERAL 

Earthwork specifications for channels, 
dikes, and dams shall consist of excava­
tion, grading, side sloping, and compac­
tion. structural earthwork requirements 
are contained in section 500. 

601.2 REFERENCES 

ASTM D 1557 

This publication: 
SECTION 201 
SECTION 204 

601.3 CLEARING AND GRUBBING 

The area for clearing and grubbing shall 
be defined on the construction plans and 
this area shall be cleared and grubbed in 
compliance with section 201. 

601.4 UNSUITABLE MATERIALS 

601.4.1 unsuitable materials include all 
material that contains debris, roots, 
organic matter, stones or boulders too 
large to be used in the intended con­
struction, or other materials that are 
determined by the ENGINEER to be suit­
able. otherwise suitable materials which 
are unsuitable due to excess moisture 
content will not be classified as unsuit­
able material unless it cannot be dried 
by manipulation, aeration or blending 
with other materials satisfactorily as 
determined by the ENGINEER. 

601.4.2 On-site unsuitable materials 
will not be used for channel, dike, or 
dam construction. The CONTRACTOR shall 
remove and dispose of all unsuitable 
materials. 

601,5 ROCK EXCAVATION 

601.5.1 Rock excavation shall consist of 
igneous, metamorphic and sedimentary 
rock, naturally in place, which cannot be 
excavated without blasting or the use of 
rippers, and all boulders or other de­
tached stones having a volume of one ( 1) 
cubic yard or more, as determined by 
physical measurements or visually by the 
ENGINEER. Where any portion of the 
excavation contains strata classified as 
Rock Excavation and the various strata 
are parted with strips or strata not 
classified as Rock Excavation which 
constitute twenty-five (25) percent or 
less of the total thickness of the rock 
plus non-rock layers, the entire volume 

of the combined layers shall be paid as 
Rock Excavation. Removal of surfa"e 
boulders in excess of 1 cubic yard in 
volume shall be paid for under Clearing 
and Grubbing, unless specifically 
identified as Rock Excavation. 

601.6 CHANNELS 

Open channels for the purpose 
sect ion shall mean 1 ined or 
trapezoidal channels. 

601.6.1 EXCAVATION: 

of this 
unlined 

601.6.1.1 Excavation for channels shall 
be made to provide a uniform unlined 
channel surface for natural or earth 
channels or a surface suitable for place­
ment of a specified lining material. 
surfaces of the excavation shall be firm 
and unyielding and shall be such as will 
stand or can be made to stand without 
sloughing. 

601.6 .1.2 Excavation to provide a sub­
grade for lined channels or subdrainage 
material shall be to the lines indicated 
on the drawings; and excavation made 
below subgrade shall be backf:.lled and 
compacted to a density of not less than 
90 percent, as decermined by ASTM D 1557, 
or if approved by the ENGINEER with the 
concrete or other materials being 
placed. However, no payment will be made 
for such overexcavation or· for the back­
fill thereof, regardless as to the ap­
proved material used for such backfill. 

601.6.1.3 Where it becomes necessary to 
excavate beyond normal lines of excava­
tion in order to remove boulders or other 
interfering objects, the voids remaining 
after the removal of such boulders or 
interfering objects shall be backfilled 
as follows: 

601.6.1.4 When the void is below the 
subgrade for a lined channel, it shall be 
filled with suitable material, as ap­
proved by the ENGINEER, compacted to a 
density of not less than 90 percent, as 
determined by ASTt1 D 1557, or with the 
approval of the ENGINEER, concrete of the 
same mix as used in the concrete channel. 

601.6 .1.5 h'hen the void is in the side 
of the excavation, suitable material, as 
approved by the ENGINEER, shall be placed 
in the manner and to the same relative 
density as the backfill in the vicinity 
of the Void or, with the approval of the 
ENGINEER, concrete of the same mix as 

601-1 



used in a concrete lined channel, If 
concrete is placed prior to lining, a 
lower grade concrete may be used only if 
approved by the ENGINEER. 

601.6.1.6 If during the progress of ex­
cavation material is encountered which, 
in the opinion of the ENGINEER, is un­
suitable for subgrade for the structure 
to be constructed thereon, the ENGINEER 
may direct the CONTRACTOR to excavate 
beyond the pay lines shown on the draw­
ings. However, suitability of subgrade 
shall be determined by the ENGINEER on 
the basis of its ability to withstand the 
load of the proposed channel and not upon 
the capacity to withstand the loads which 
may be placed thereon by the CONTRACTOR's 
equipment. Should the CONTRACTOR be 
directed to excavate beyond the pay lines 
shown on the drawings, said pay lines 
will be extended to include such ordered 
excavation and the pay lines for sub­
drainage material, if used, will be ad­
justed accordingly. 

601.6.1.7 Materials used for work per­
formed by the CONTRACTOR to stabilize 
subgrade so it will withstand loads which 
may be placed thereon by his equipment 
shall be at the CONTRACTOR's expense. 

601.6.2 FILL AND COMPACTED BACKFILL: 

601.6.2.1 suitable material obtained 
from the project excavations will be used 
as fill or backfill provided all organic 
material, rubbish, debris, and other ob­
jectionable material contained therein 
are first removed. However, stone and 
broken Portland cement concrete pavement 
obtained from the project excavations 
will be permitted in the backfill or fill 
with the following limitations: 

601.6.2.1.1 The maximum dimension of any 
piece used shall be 12 inches. 

6 01. 6 . 2 .1. 2 Pieces larger than 4 inches 
shall not be placed within 12 inches of 
any structure. 

601.6.2.2 Unless otherwise specified on 
the plans, the density, placement, and 
compaction of fills and backfills shall 
be as specified in section 204. 

601.6.2.3 There shall be no extra pay­
ment made for moving and using excavated 
materials within the limits of the pro­
jects. 

601.6.3 GRADING 

601.6.3,1 Grading of unlined channels 
and berms shall conform to the following 
tolerances: 
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601.6.3.1.1 A vertical tolerance of none 
above and 3 inches below the specified 
grade will be allowed on channel bottom, 
channel side slopes in both cut and fill, 
and berms and access road side slopes i.n 
cut. 

601.6.3.1.2 A vertical tolerance of none 
below and 3 inches above the specified 
grade will be allowed on top surfaces of 
berms and access road in both cut and 
fill, and berm and access road side 
slopes in fill. 

601.6.3.1.3 Regardless of the construc­
tion tolerances specified, excavation and 
grading shall be performed so that 
finished surfaces are in uniform planes 
with no abrupt breaks in the surface. 

601.6.3.1.4 construction tolerances 
specified hereinabove for grading are 
solely for purposes or field control. 

601.6.3.2 Grading tolerances for chan­
nels which will be lined with concrete, 
riprap, or flexible matting shall be 
specified on the construction plans. 

601.7 DIKES AND DAMS 

601.7.1 The construction plans shall 
specify the zones for key or core excava­
tion, type of earth materials in each 
zone, maximum compaction required in each 
zone, and surface grading tolerances. 

601.7.2 The CONTRACTOR will submit 
samples of the proposed fill materials 
for compliance with the specifications. 

601.8 MEASUREMENT AND PAYMENT 

601.8.1 Earthwork for open channels 
shall be measured by the cubic yard in 
place at the time of excavation. Payment 
will be made at unit price per cubic yard 
for the particular operation, as speci­
fied in the Bid Proposal. 

601,8.2 Clearing and grubbing may be 
included in the unit price of the excava­
tion, or may be at a lump sum price, or 
may be at a unit price per cubic yard. 
Bid Proposal shall specify the unit of 
payment. 

601.8. 3 Compacted fill wi.ll be measured 
by the cubic yard of the material com­
pacted in place. Payment will be made at 
the unit price per cubic yard per speci­
fied material as defined in the Bid 
Proposal. 

601.8.4 Rock excavation will be paid by 
the cubic yard in place, prior to start 
of construction and measured to the 



limits of excavation specified on plans. 
No compensation will be made to the 
CONTRACTOR for excess rock excavation due 
to overshooting, nor for the cost of 
backfilling voi.ds or depressions 
resulting from overshooting. 
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SECTION 602 

PORTLAND CEMENT CONCRETE FOR CHANNEL LINING AND 
DIKE OR DAM SURFACING 

602.1 GENERAL 

This section governs the construction of 
Portland Cement Concrete for channel 
lining, or surfaces of dikes or dams on a 
prepared subgrade in substantia 1 comp 1 i ance 
with the 1 i nes, grades, thickness, and 
typical cross-sections shown on the plans 
or established by the ENGINEER. 

602.2 REFERENCES 

602.2.1 American Society for Testing and 
Materials (Latest Editions)(ASTM) 

C-33 Specification for Concrete Aggregates 

602.2.2 This Publication: 
Section 101 Portland Cement Concrete 
Section 102 Steel reinforcement 
Section 105 Concrete curing Compound 
Section 107 Joint Filler and Sealant 

Material 
Section 349 Concrete Curing 

602.3 MATERIALS 

602.3.1 The cement, water, fly ash, and 
admixtures used in the concrete work 
constructed under this section shall 
conform to the requirements of Section 101 
or as modified by the plans and/or the 
Supplemental Technical Specifications and 
the approved concrete mix design(s). 

602.3.2 Aggregates shall meet the 
requirements of ASTM C-33 and shall conform 
to the grading for Size Number 467, as per 
Table 2 of ASTM C-33. 

602.3.3 Steel reinforcement used in the 
concrete constructed under this section 
shall conform to the requirements of 
Section 102 or as modified by the plans 
and/or the Supplemental Technical 
Specifications and the approved shop 
drawings of the steel reinforcement. 

602.3.4 Expansion joint material, fillers 
and sea 1 ants used in the concrete 
constructed under this section shall 
conform to the requirements of Section 107 
or as modified by the plans and/or the 
Supplemental Technical Specifications and 
the approved shop drawings, if required. 

602.3.5 Liquid membrane-forming compounds 
for curing concrete if used on the concrete 
constructed under this section shall 
conform to the requirements of Section 105 
or as modified by the plans and/or 
Supplemental Technical Specifications. 

602.4 STEEL REINFORCEMENT 

The steel reinforcement size and spacing 
sha 11 be as shown on the construction 
plans. Concrete blocks or steel chairs 
shall be used to provide the requirement 

minimum clearance of 3~ between the subgrade 
and the steel. 

602.5 CONCRETE JOINTS 

602.5.1 Expansion, contraction, and/or 
construction joint spacing and details shall 
be as shown on the construction plans. 

602.5.2 Where joints are formed, preformed 
polyethylene zip-strip forms shall be used. 
The joint shall be completed while the 
concrete is plastic where the construction 
joints are a 11 owed with preformed meta 1 
forms to remain in place, no bonding agent 
will be used, and the edging tool shall have 
a 1/4 inch radius. This type of joint will 
be allowed above nuisance flow elevations 
only. 

602.5.3 Where saw cutting is allowed or 
required, it shall be done with <> wheel 
mounted saw, except where hand held saw is 
required to complete the saw cuts at plane 
intersections. 

602.5.4 Where saw cutting is required to 
re-size or straighten sealant nosing, it 
shall be done with a wheel mounted double 
bladed saw so that the nosing faces are 
uniformly spaced, vertical and true, or with 
a track mounted adjust<>ble arbor saw so that 
the two nasi ng cuts will achieve the same 
results as a double bladed saw. Hand held 
saws will be allowed for joining the cuts at 
plane intersections where the mounted saws 
cannot reach. 

602.5.5 All joints to be sawed shall be 
sawed before uncontrolled shrinkage cracking 
hkes place. If necessary, the sawing 
operations shall be carried on both during 
the day and night, regardless of weather 
conditions. The sawing of any joint shall 
be omitted if a crack occurs at or near the 
joint location prior to the time of sawing. 
Sawing shall be discontinued when a crack 
develops ahead of the saw. In general, all 
joints shall be sawed in sequence. If 
extreme conditions exist which make it 
impractical to prevent erratic cracking by 
early sawing, the contraction joint groove 
shall be formed prior to initial set of 
concrete. Contraction joints shall be 
formed or sawed to one-fourth the depth of 
the concrete lining. 

602.5.6 At end of concrete placement 
construction joints shall have a 12 inch 
thickened edge or as shown on plans. Said 
joints shall be formed with continuous steel 
through the forms, and the forms shall be 
removed before the concrete placement is 
continued. When the forms are removed, the 
previously placed concrete shall be 
sandblasted to remove oil and wax and a 
fresh concrete epoxy bonder applied 
immediately before fresh concrete is placed 
against it. This joints shall be edged with 
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a 1/8 inch maximum radius tool. 602.6.4.2 Concrete shall be placed close 
to the final position, and to its full 

602.6 PLACEMENT, CONSOLIDATION, AND thickness. 
FINISHING OF CONCRETE 

602.6.1 The thickness 
lining shall be as 
construction plans. 

of the 
specified 

concrete 
on the 

602.6.2 The ENGINEER shall approve the 
CONTRACTOR'S proposed method of placing and 
consolidating the fresh concrete. The use 
of a canal or slope paving machine is 
encouraged. Such machine must meet the 
following conditions: 

602.6. 2. 1 It sha 11 be of the type having 
rollers and augers and shall also have 
vibrating pans, or spud-type vi bra tors 
capable of vibrating at 3500 impulses per 
minute. 

602.6.2.2 The machine shall be in good 
repair and properly maintained. Fuel tanks 
must be full before placing concrete, and 
should be of sufficient capacity to 
preclude refueling during concrete 
placement. 

602.6.2.3 Rails must be strong enough and 
sufficiently anchored to prevent flexing or 
bending when the machine is operated. 
Rails must be kept clean during paving 
operations. 

602.6.3 Slope paving machine operation 
shall include the following procedures: 

602.6.3.1 Follow manufacturer's guidance 
regarding set-up and operation. 

602.6.3.2 A dry run shall be made before 
concrete is placed to check grades and 
lines and proper operation. 

602.6.3.3 Only authorized operator(s) will 
be allowed on the machine while in 
operation. 

602.6.3.4 Augers shall be adjusted up or 
down to maintain a roll of concrete one 
inch high on the front or leading end of 
the finishing rollers. 

602.6.3.5 The rear of the machine should 
be raised slightly (about 1/8 inch) to 
all ow grout on the side of the fi ni shi ng 
rollers to feather itself out and leave a 
smooth finish. 

602.6.3.6 The machine shall be advanced 
such that all concrete receives at least 
three passes of the rollers. 

602.6.4 Concrete placement shall include 

602.6.4.3 Do not place concrete more than 
12 feet in front of the machine. 

602.6.4.4 The height of the concrete roll 
in front of the augers shall be at least 
one-half the diameter of the auger. 

602.6.5 Finishing of the concrete shall be 
accomplished with a magnesium or aluminum 
float followed by a medium broom. The 
surface shall be finished to a plane having 
no variation in excess of 1/4 of an inch 
when measured with a 10 foot straightedge, 
including joints to existing, adjacent 
concrete surfaces, unless a curved surface 
is specified. 

602.7 CURING 

602.7.1 Immediately after the finishing 
operations have been completed the 
CONTRACTOR shall initiate the curing of the 
concrete as specified in Section 349 and/or 
as approved by the ENGINEER. 

602.8 PROTECTION FROM DRAINAGE FLOWS 

602.8.1 The CONTRACTOR shall take all 
necessary precautions to assure that no 
damage to new work or the existing channels 
in work areas is caused either by flood 
waters, well wash water or other drainage. 
Suggested precautions include scheduling 
work in conjunction with favorable weather 
forecasts and by coordinating work with the 
Public Works Dept., Water Systems Division, 
5501 Pino N.E .. 

602.8.2 Adequate control of water 
channeling and pumping shall be done to 
prevent damage to existing or new channel 
1 i ni ng. Cone rete lining damaged by water 
action shall be removed and replaced by the 
CONTRACTOR at the CONTRACTOR'S expense. 
The CONTRACTOR will hold the OWNER harmless 
for any damage to materials, equipment or 
manpower caused by flooding. 

602.9 REPAIR AND REPLACEMENT OF CONCRETE 
LINING 

602.9.1 Work that is found to be defective 
or damaged prior to acceptance, or existing 
lining damaged by the CONTRACTOR'S 
operations shall be replaced by the 
CONTRACTOR at no expense to the OWNER. 

602.9.2 The Portland cement concrete to be 
used for repair shall conform to Section 
101. 

the following techniques: 602.10 TOLERANCE IN PAVEMENT THICKNESS 

602.6.4. 1 A concrete pump or other 
ENGINEER approved method shall be used to 
place the concrete. Provision shall be 
made for a backup unit. Concrete samples 
for slump tests shall be taken at the pump 
outlet. 

602.10.1 Acceptance of the finished 
channel lining with respect to thickness 
sha 11 be on the basis of random core 
samp 1 i ng, as designated by the ENGINEER. A 
minimum of two core samples will be taken 
from 1 ongi tudi nal 1 engths of channel not to 
exceed 500 linear feet, or from a one day's 
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placement of concrete not to exceed 500 
linear feet. If deficiencies are noted, 
the ENGINEER may require additional core 
samples to be taken. All coring required 
by the ENGINEER sha 11 be at the 0\YNER 'S 
expense. 

602.10.2 Should the CONTRACTOR desire to 
have additional core samples taken these 
samples would be taken at the CONTRACTOR'S 
expense. 

602.10.3 Deduction for a deficiency in 
thickness shall be made according to Table 
602.10.3. Thickness deficiency shall be 
based on the average thickness of the 
number of samples taken within the 
specified length of channel. 

602.10.4 It shall be the responsibility of 
the person requesting the core samp 1 i ng to 
have the core holes immediately filled with 
fresh concrete. This cone rete shall be of 
the same concrete mix and of equal 
compressive strength as the original 
concrete. 

602.10.5 Any concrete lining that 
to be deficient in thickness at 
than the reject level on Table 
shall be removed and replaced 
CONTRACTOR'S expense. 

is noted 
or more 
602.10.3 
at the 

602.10.6 For information purposes only, 
the ENGINEER may have the core samples 
tested for compressive strength. 

602.11 STRENGTH TEST REQUIREMENTS 

602.11.1 Concrete for channel lining shall 
be designed for a minimum compressive 

strength as specified in Section 101 or as 
modified in the Supplemental Technical 
Specifications and the approved concrete 
mix design(s). 

602.11.2 The CONTRACTOR shall furnish the 
concrete for casting cylinders. Unless 
otherwise specified, four (4) cylinders 
shall be made for each 100 cubic yards of 
concrete placed. The ENGINEER or an 
independent testing laboratory designated 
by the ENGINEER shall fabricate and test 
specimens. Sampling and testing of smaller 
quantities of concrete used in minor 
channel work wi 11 be done as required by 
the ENGINEER. Results of all tests shall 
be reported to the ENGINEER, CONTRACTOR, 
SUPPLIER, AND OWNER. 

602.ll.3 Casting, curing, and testing of 
concrete cylinders shall comply with the 
requirements in Section 101. 

602.12 MEASUREMENT AND PAYMENT 

602.12.1 MEASUREMENT: Concrete lining or 
surfacing shall be measured by the square 
foot, as measured a 1 ong the finished 
surface for the type and thickness stated 
on the construction plans. 

602.12.2 PAYMENT: The payment for 
concrete lining or surfacing shall be at the 
contract unit price per square foot per 
type and thickness complete in place, which 
price shall include all material, equipment 
and 1 abor required in the subgrade 
finishing, placement of the reinforcement 
steel, forming, placement of the concrete, 
finishing, curing, form removal, 
backfilling, and cleanup. 

TABLE 602.10.3 

DEDUCTIONS FOR DEFICIENCY IN THICKNESS 
(Average thickness per core measured in accordance with ASTM C 174) 

Thickness Deficiency Percentage of Contract Price Allowed 
6'"" 7"" 8'"" 

0 to 1/4" 100 100 100 

Greater than 1/4" to 1/2" 90 92 94 

Greater than 1/2" to 3/4" Reject 84 88 

Greater than 3/4" to 1 II Reject 82 

Greater than 1" Reject 

"Design Thickness 
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SECTION 603 

RIPRAP SURFACE TREATMENT 

603.1 GENERAL 

The construction of riprap surface treat­
ment shall consist of furnishing and 
placing stone, with or without grout, 
with or without wire mesh, or sacked con­
crete riprap. The depth and type of rip­
rap shall be as shown on the construction 
plans. 

603,2 REFERENCES 

603.2.1 ASTt1 
c 143 

603,2.2 This publication: 
SECTION 101 
SECTION 109 

603.3 t1ATERIAL 

603.3.1 Riprap stone 
specified in section 
specifications. 

shall 
109 of 

be as 
these 

603.3.2 Other materials necessary for 
completion of various types of Riprap 
surface Treatments shall be as specified 
in the fallowing subsections. 

603,4 PREPARATION OF GROUND SURFACES 

603.4.1 The bed for the riprap shall be 
shaped and trimmed to provide even sur­
faces. A footing trench shall be exca­
vated along the toe of the slope as shown 
on the plans, 

603.4.2 Specified filter cloth shall be 
placed on earth bed prior to placement of 
stone. 

603,4,3 Earth surface shall be shaped 
and trimmed to conform to the construc­
tion plans prior to the placement and 
compaction of the gravel type of filter 
material, 

603.5 PLACING RIPRAP STONE 

603.5.1 When the required riprap is less 
than 20 inches in depth, stone shall be 
placed by hand unless otherwise autho­
rized by the ENGINEER. stone shall be 
placed to provide a minimum of voids. 
The larger stone shall be placed in the 
toe return, foundation course, and on the 
outer surface of the riprap. stones 
shall be placed with their longitudinal 
axis normal to the face of the embankment 
and so arranged that each rock above the 
foundation course has at least a 3 point 
bearing on the underlying stones. Bear­
ing on smaller stones used to chink voids 

will not be acceptable. Interstices 
between stones shall be chinked with 
small stones and spalls. The finished 
surface shall be even and tight and shall 
not vary from the planned surface by more 
than 3 inches per foot of depth. When 
the required riprap is 20 inches or more 
in depth, the stone may be placed by 
dumping and spread in layers by bull­
dozers or other suitable equipment. 

603.5.2 Riprap shall 
full design thickness 
operation. 

603,6 GROUTED RIPRAP 

be placed 
(depth) 

to 
in 

its 
one 

603,6,1 Riprap shall be placed as speci­
fied and grouted with Portland cement 
mortar. The grout shall consist of one 
part cement and 3 parts by volume of ag­
gregate, The Portland cement shall be 
Type I or Type II as specified in section 
101 and the aggregate shall be 2 parts 
sand and 1 part gravel passing a 3/8 inch 
square mesh screen. The amount of water 
shall be such as to permit gravity flow 
into the interstices with limited spading 
and brooming. The consistency of the 
grout shall be as approved by the 
ENGINEER. 

603,6.2 Except when hand mixing is per­
mi. tted by the ENGINEER, grout shall be 
mixed in an approved machine mixer for 
not less than 1 1/2 minutes. Should hand 
mixing be permitted, the cement and ag­
gregate shall be thoroughly mixed in a 
clean, tight mortar box until the mixture 
is of uniform color after which clean 
water shall be added in such quantity as 
to provide a grout of the specified con­
sistency. 

603,7 SACKED CONCRETE RIPRAP 

603.7.1 The Portland cement, aggregates, 
and mixing shall be as specified in sec­
tion 101 and as herein specified. The 
aggregate may be pit-run material, at 
least 80 percent of which shall pass a 
1 1/2 inch square mesh screen. Sepa­
rating aggregates by primary sizes will 
not be required. Los Angeles abrasion 
tests and soundness tests will not be 
required, 

603.7.2 The mixed concrete shall contain 
376 pounds ( 4 sacks) of Portland cement 
per cubic yard. 

603.7.3 The amount of water shall be 
such as to produce a mixture with a slump 
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of 3 to 5 inches when tested in ac­
cordance with ASTM C 143, 

603.7.4 Sacks shall be made 
10 ounce burlap and shall 
mately 19 l/2 inches by 36 
sured inside the seams when 
laid flat. 

of at least 
be approxi­
inches mea­
the sack is 

603.7.5 Slopes on which the sacked con­
crete riprap is to be placed shall be 
finished within 0.2 foot of the desig­
nated grades. The first course shall be 
a double row of stretchers laid in a 
neatly trimmed trench. The second course 
shall be a single row of headers. The 
third and remaining courses shall be 
stretchers or headers as shown on the 
plans and shall be placed so that joints 
between courses are staggered. Dirt and 
debris shall be removed from the tops of 
sacks before the next course is laid 
thereon. Headers shall be placed with 
the folds upward. Not more than 4 verti­
cal courses shall be placed in any tier 
unti.l the initial set has taken place in 
the first course of any such tier. 

603.7.6 When, in the opinion of the 
ENGINEER, there will not be proper bear­
ing or bond due to delays in placing suc­
ceeding layers or the hampering of work 
by storm, mud, or for any cause, a small 
trench shall be excavated back of the row 
of sacks already in place and this trench 
filled with fresh concrete before more 
sacks are placed. Payment for the con­
crete in the trenches shall be at the 
price per cubic yard for sacked concrete 
riprap. Payment for excavating the 
trenches shall be considered as included 
in the payment for the concrete in the 
trench. 

603.7. 7 S<..cked concrete riprap shall be 
cured by sprinkling with a fine spray of 
water every 2 hours during daylight for 
not less than 3 days. 

603.8 HIRE ENCLOSED RIPRAP 

603.8.1 Wire enclosed riprap shall 
consist of a layer of rock of the re­
quired thickness enclosed on all sides in 
wire fabric in conformity with the de­
tails shown on the plans. The wire 
fabric shall be drawn tightly against the 
rock on all sides and tied with galva­
nized wire of the required gauge. The 
ties shall be spaced approximately 2 feet 
on centers and shall be anchored to the 
bottom layer of wire fabric, extended 
through the rock layer, and tied securely 
to the top layer of wire fabric. \~hen 
indicated on the plans, wire enclosed 
riprap shall be anchored to the slopes by 
steel stakes driven through the riprap 
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into the embankment. Stakes shall be 
spaced as shown on the plans. Hire 
fabric used for riprap shall conform to 
the mesh, gauge, and weight shown on the 
plans. Tie wire shall be galvanized and 
of the gauge shown on the plans. Wire 
fabric shall be furnished in such lengths 
and widths as to reduce the number of 
splices to a minimum. 

603,8.2 Steel stakes shall be cut to the 
required length from steel railroad 
rails, galvanized steel pipe, or steel 
angles of the dimension and weight shown 
on the construction plans. 

603.9 FILTER CLOTH 

603,9.1 MATERIAL: The filter cloth 
shall be a non-woven polyester geotex­
tile, such as: Mirafi No. 140N drainage 
Fabric, Mirafi Inc., Charolette, North 
carolina, or approved equal. 

603,9,2 INSTALLATION: The surface to 
receive the cloth shall be prepared to a 
relatively smooth condition free of ob­
struct ions, depressions, and deb r i.s. The 
cloth shall not be laid in a stretched 
condition but shall be laid loosely with 
a long dimension perpendicular to the 
channel centerline. The cloth shall be 
placed so the upstream edge overlaps the 
downstream dege a minimum of 12 inches, 
with securing pins inserted through both 
layers at no greater than two-foot inter­
vals. Cloth damaged or displaced before 
or during installation or placement of 
the overlaying riprap shall be replaced 
or repaired to the satisfaction of the 
ENGINEER at the CONTRACTOR'S expense. 

603.10 GRAVEL TYPE OF FILTER MATERIAL 

603.10.1 MATERIAL: F i.l ter material 
shall be comprised of sand, gravel, and 
cobble in mixes as specified on the 
plans. Alternate materials such as 
milled Portland cement concrete, concrete 
wash, or reclaimed material may be sub­
stituted with the ENGINEER'S approval. 

603.10.2 INSTALLATION: Filter material 
shall be used as a subbase for riprap as 
shown on the plans. The minimum depth of 
filter material shall be one foot unless 
the plans provide an alternate detail for 
filter blanket construction. 

603.11 MEASUREMENT AND PAYMENT 

603.11.1 Ri.prap, such as: plain stone, 
grouted, wire enclosed, or sacked con­
crete, shall be measured by the cubic 
yards placed to the lines and grades 
shown on the construct ion plans. Payment 
for riprap will be made at the unit price 



per cubic yard for the type of 
specified in the Bid Proposal 
include materials, labor, and 
necessary to complete the work. 

riprap as 
and shall 
equipment 

603 .11. 2 Filter cloth shall be measured 
by the square foot and over laps shall be 
measured as a single layer of cloth. 
Payment shall be made at the unit price 
per square foot as per Bid Proposal, and 
shall include shipping, handling, 
storage, seams, special fabrication, se­
curing pins, and/or installation. 

603.11.3 Gravel type filter material 
shall be measured by the cubic yard of 
material in place, in accordance with the 
construction plans. Payment will be made 
at the unit price per cubic yard as per 
Bid Proposal and shall include all mate­
rials, labor, and equipment necessary for 
the installation of the material. 
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SECTION 604 

FLEXIBLE SOIL MATTINGS 

604.1 GENERAL 

Flexible soil mattings provide reinforce­
ment to the soil slopes and/or bottoms of 
low velocity channels, dikes, and small 
dams. In addition to the soil reinforce­
ment, certain of these materials will 
permit growth of native vegetation or 
park type of grass cover. Because of the 
various applications which may be encoun­
tered the construction plans will indi­
cate the types of materials to be 
installed, the location of the material 
in relation to the soil surface, seeding 
if required, and securing material. 

604.2 REFERENCES 

604.3 MATERIALS 

604.3.1 Prior to placement of materials 
other than those approved in this sec­
tion, the CONTRACTOR shall furnish 
samples and manufacturer's literature of 
other similar products, which he intends 
to use, to the ENGINEER for review and 
approval. 

604.3.2 
proved: 

The following products are ap-

604.3.2.1 Filter 
Types T-80, T-100, 
tured by American 
North carolina. 

fabric--"Stabilenka", 
or T-l40N, manufac­
Enka Company, Enka, 

604.3.2 .2 Germination blanket--•curlex", 
either standard or high velocity, manu­
factured by American Excelsior Company, 
Arlington, Texas. 

604.3.2.3 Interwoven flexible monofila­
ment matting, "Enkamat", Types 7010 or 
7020, manufactured by American Enka com­
pany, Enka, North carolina. 

604.3.2 .4 Erosion control and revegeta­
tion mat, "Miramat, ECRM," manufactured 
by Mirafi, Charolette, North carolina. 

604.3.2 .5 Staples for securing the mat­
ting to the soil surface will conform to 
the material, shape, and dimensions, as 
shown on the construction plans. 

604.4 INSTALLATION 

604 .4 .1 The placement of one or more of 
the matting materials shall conform to 
the details on the construction plans. 

604.4.2 Unless otherwise 
the plans, filter material 

specified on 
will have a 

minimum overlap of 1 inch and the inter­
woven flexible monofilament material will 
have a 3 inch overlap. The germination 
blanket will only require butting of the 
edges. 

604.4.3 Stapling or pinning spacing 
shall be as shown on the plans. 

604.4 The location of the various mat­
ting materials in relation to the soil 
surface will be shown as a placement sec­
tion on the construction plans. 

604.4.1 When required, select soils, 
suitable for seeding, may be specified on 
the construction plans. 

604.5 MEASUREMENT AND PAYMENT 

604.5.1 Matting material shall be mea­
sured by the square foot, as measured 
along the finished surface for the type 
of material installed. Payment shall be 
made at the unit price per square foot 
for the specific material, as defined in 
the Bid Proposal, and shall include mate­
rial, placement, and staples. If over­
lapping is required, the matting material 
shall be considered as a single layer; no 
extra payment for overlapped material. 

604.5.2 Seeding 
item, as measured 
Bid Proposal. 

shall be 
and paid 

a 
for 

separate 
per the 

604.5.3 select backfill or cover soil 
materials will be measured by the square 
yard per specified thickness. Payment 
will be made at the unit price per square 
yard per specified thickness and mate­
rial, as defined in the bid Proposal. 
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SECTION 610 

GAB IONS 

610.1 GENERAL 

This work shall consist of furnishing, 
transporting, and constructing w i. r e mesh 
gab ions in compliance '"'ith the construc­
t ion plans and these specifications. 
Installation of the gabions shall be at 
the locations shown on the plans. 

610.2 REFERENCES 

610.2.1 ASTM 
A 116 
A 239 
B 117 

c 88 
c 131 
D 1557 

610.2,2 This publication 
SECTION 109 

610.2.2.1 This specification covers the 
use of galvanized steel wire mesh baskets 
filled with stone used as retaining 
walls, slope paving, river back 
protect ion, outfall structures, weirs and 
drop structures, etc. 

610.3 DEFINITIONS 

610.3.1 Gabions are defined as 
galvanized steel wire mesh box-shaped 
baskets, of various sizes. The baskets 
are filled on site with clean-hard stones. 

610.3.2 The selvedges of the gabions are 
the thicker perimeter and edge wires to 
which the wire mesh is securely tied to 
withstand sudden or gradual stress from 
any direction. 

610.3.3 Reinforcing wires 
thicker wires incorporated 
netting during fabrication. 

are 
into 

the 
the 

610.3. 4 The diagrapms 
mesh partitions which 
into equal-sized cells. 

are internal wire 
divide the gabion 

610.3.5 Lacing or binding wire is the 
wire used to assemble and join the gabion 
units. 

610.3.6 Connecting 
internal wires used 
gabions from bulging. 

wires are 
to prevent 

610.4 MATERIALS FOR WIRE MESH BASKETS 

610.4.1 FABRICATION: 

the 
the 

610.4.1.1 Gabi.ons shall be fabricated so 
that the sides, ends, lid, and partitions 

can be assembled at the construction site 
into rectanglular baskets of the speci.­
fied sizes. Gabions shall be of single 
unit construction. The base, ends, and 
sides shall be woven into a single unit, 
or one edge of these members shall be 
connected to the base section of the 
gabion so that strength an.d flexibility 
at the point of connection is at least 
equal to that of the mesh. 

610.4.1.2 Where the length of the gabion 
exceeds one and one-half its horizontal 
width, the gab ion shall be equally 
divided by parti. tions, of the same mesh 
and wire diameter as the body of the 
gabions, into cells whose length does not 
exceed the horizontal width. The gab ion 
shall be furnished with the necessary 
partitions secured in proper position on 
the base section so that no additional 
tying at this juncture will be necessary. 

610,4.1.3 Perimeter edges shall be 
securely selvedged or bound so that the 
joints formed by tying the selvedges have 
approximately the same strength as the 
body of the mesh. Ties used for this 
purpose shall be spaced at not more than 
6-inch centers. 

610.4.2 DIMENSIONS: Gabions shall be 
supplied as specified in various lengths 
and heights shown on the plans. see 
Table 610 for standard sizes. 

610,4.3, TOLERANCES: Gabion dimensions 
are subject to a tolerance limit of + 3 
percent of manufacturer's published sizes. 

610 • 4 • 4 WIRE: 

610.4.4.1 Wire used in the body of the 
mesh shall be approximately 0.12 inch in 
diameter, (after galvanization). Hire 
used in the mesh shall equal or exceed 
ASTI1 A 116, finish 5, medium hardness, 
Class 3 coating. samples for testing 
shall include at least one sample of each 
component of the mesh. Uniformity of 
coating shall equal or exceed 10 one­
minute dips by the Preece Test, ASTM 
A 239. A certification of resistance to 
corrosion may be substituted in lieu of 
requirements for Class 3 coating as fol­
lows: A section of mesh, including 
twists or fastenings forming the mesh, 
shall be exposed to a salt spray fog 
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TABLE 610 

STANDARD GABIONS 

size Dimensions No. of Capacity Filler 
Code L X H X H Cells cu. Yds. r<ock 

A 6 I X3 I X3 I 2 2 Type L 
B 9 'x3 1 x3' 3 3 Type L 
c 12 1 x3 1 x3' 4 4 Type L 
D 6'x3 1 xl'x6" 2 l Type L 
E 9'x3'xl'x6" 3 1.5 Type L 
F 12 1 x3 'xl 1 x6" 4 2 Type L 
G 6 1 x3'xl 1 2 0.666 Type VL 
H 9 1 x3 1 xl 1 3 1 Type VL 
I 12 1 x3 1 xl • 4 1.33 Type VL 

610-2 



test, ASTM B 117, for at least 200 hours 
before failure to any part of the mesh. 

610.4.4.2 Tie and connection wire shall 
be supplied in sufficient quantity for 
securely fastening all edges of the 
gabion and diaphragms and to provide for 
four cross-connecting wires in each cell 
l/2 unit high and 8 ·connecting wires in 
each cell 1 unit high. Selvedge or 
perimeter basket frame wire shall be of a 
heavier gauge than the mesh wire wi. th a 
minimum diameter of 0.150 inches (US 
gauge 9) after galvanization. Lacing and 
connecting wire shall meet the same 
specifications as the wire used in the 
gabion body except that its diameter 
shall be of 0.0866 inches (US gauge 13 
1/2) after galvanization. 

610.4.4.3 All of the above wire 
diameters are subject 
of.±. 2 1/2%. 

to tolerance 1 irni.t 

610.4.5 MESH OPENINGS: 
mesh shall not exceed 
longest dimension, 

4 
Opening 
inches 

of 
in 

the 
the 

610.4.6 NON-RAVELING CONSTRUCTION: The 
wire mesh shall be fabricated so as to be 
non-raveling. This i.s defined as the 
ability to resist pulling apart at any of 
the twists or connections forming the 
mesh when a single wire strand i.n a sec­
tion of mesh i.s cut and the section of 
mesh is then subjected to the load test 
described i.n Load Test Number 1. 

610.4.7 MESH ELASTICITY: The wire r;tesh 
shall have elasticity sufficient to per­
mit elongation of the mesh equivalent to 
a minimum of 10 percent of the length of 
the s~ction of mesh under test without 
reducing the diameter or tensile strength 
of individual wire strands to values less 
than those for similar wire 0.01 inch 
smaller in diameter. 

610.4,8 METHOD OF SAMPLING, INSPECTION, 
AND TEST: 

610.4.8.1 r1esh: A section of mesh 
6 feet in length and not less than 3 feet 
in width, after first being subjected to 
the elongation test described in subsec­
tion 610.3.7, shall withstand a load test 
of 6,000 pounds applied to a 1-square 
foot area approximately in the center of 
the section. This test is more specifi­
cally described in Load Test Number 1. 

610.4.8,2 Load Test No. 1: A uncut sec­
tion of mesh, 6 feet in length, not less 
than 3 feet in width, and including all 

selvedge bindi.ngo, shall be the ends 
securely clamped for 3 feet along the 
width of the sample. Y<hen the width of 
the section under test exceeds 3 feet the 
clamps shall be placed at the center of 
the width, and the excess width shall be 
allowed to fall free on each side of the 
clar.lped sect ion. The sample shall then 
be subjected to tension sufficient to 
cause 10 percent elongation of the sample 
section between the clamps. After elon­
gation and while clamped, as described 
above (and otherwise unsupported), the 
section shall be subjected to a load 
applied to a 1-square foot area in the 
approximate center of the sample section 
between the clamps and in a direction 
perpendicular to the direction of the 
tension force. The sample shall with­
stand, without rupture of any strand or 
opening of any mesh fastening, an actua 1 
load, so appl i.ed, equaling or exceeding, 
6,000 pounds. 

610.4.8.3 The fan head used in the test 
shall be circular and have its edges 
beveled or rounded to prevent cutting of 
the wire strands. 

610.4.8.4 Inspection and certification; 
The CONTRACTOR shall furnish a certified 
report of tests made by a approved test­
ing laboratory showing that the product 
to be supplied equals or exceeds these 
specifications. 

610.4,9 MARKING: Each gabion shall be 
clearly marked by color code or some 
other readily identifiable means to 
indicate si.ze. 

610.5 ROCK FILLER MATERIAL 

610.5.1 Rock used in filling gabions 
shall be as shown in Table 610. Rock 
shall meet the requirements of section 
109 Riprap stone. 

610,6 CONSTRUCTION REQUIREMENTS 

610.6.1 Gabions shall be constructed and 
erected in accordance with the manufac­
turer's published procedures or, as a 
minimum, as specified herein. 

610.6.2 The foundation under che gaoi.ons 
shall be prepared as shown o.n the 
drawings, but as a minimum, the top si.x 
inches of the gabion soil foundation 
shall be compacted to no less than 95 
percent of maximum density, as determined 
by ASTM D 1557. 

610.6.3 The aggregate shall be placed 
within the baskets in such a manner as to 
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eliminate as many o~en ~ockets as ~os­
sible. Gabions may be filled by hand or 
by mechanical means. Every effort shall 
be made to keep voids and bulges i.n the 
gabi.ons to a minimum i.n order to ensure 
proper alignment and a neat, compact, 
square appearance. Exposed surfaces 
shall be hand ~laced to ~rovide an 
aesthetic a~~earance. 

610.6.4 ASSEMBLING AND PLACING 

610.6.4.1 Each gabion shall be assembled 
by tying all untied edges with binding 
wire. The binding wire shall be tightly 
looped around every other mesh opening 
along the seams 1n such a manner that 
single and double loo~s are alternated. 

610.6.4.2 A line of empty gabions shall 
be placed into position according to the 
contract drawings and binding wire shall 
be used to securely ti.e each unit to the 
adJoining one along the vertical rein­
forced edges and the top selvedges. The 
base of the em~ty gabions placed on top 
of a filled line of gabions shall be 
tightly wired to the latter at front and 
back. 

610.6.4.3 To achieve better alignment 
and finish in retaining walls, gabion 
stretching is recommended. 

610.6.4.4 connecting wires shall be 
inserted during the filling operation in 
the following manner: 

610.6.4.4.1 36" Gabions 

I. Gabions shall be filled to a de~th 
of twelve (12) inches. 

II. One connecting wire in each 

III. 

direction shall be tightly tied to 
opposite faces of each gabion cell 
at a height of twelve ( 12) inches 
above the base. 

Gab ions shall be filled with a 
further del?th of twelve (12) 
inches, and two connecting wires 
shall similarly be tied at this 
level. 

IV. Gabions shall be filled to the top. 

610.6.4.4.2 18" and 12" Gabions 

610.6.4.4.3 Connecting wires are not 
necessary unless the 18" size is used to 
build vertical structures; in this case, 
two wires, one i.n each direction, at 9" 
from the base, must be placed as above. 
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610.6. 4. 5 The gab ions in any row shall 
be filled 1n stages so that local de­
formations may be avoided. That is, at 
no time shall any gabi.on be filled to a 
depth exceeding one foot more than the 
adjoining gat:on. 

610.6. 4. 6 lvhen a gab ion has been filled 
the 1 id shall be bent over by hand until 
it meets the front and ends. Then the 
lid shall be tightly bound to the rest of 
the basket with the lacing wire along all 
edges and internal cell diagphragms in 
the same manner described above for 
assembly. 

610.7 MEASUREMENT AND PAYMENT 

610.7.1 Gabi.ons shall be measured by the 
cubic yard in place, based on basket 
dimensions shown on the plans, and shall 
include excavation, baskets, rock filler, 
and removal of waste materials. Payment 
will be made at the unit price per cubic 
yard as specified in the Bid Proposal. 

610.7.2 No direct payment will be made 
for excavation and disposal of material 
required for placement of gabions or for 
backfill and compaction behind the gabion 
walls, and the cost thereof will be con­
sidered incidental to the completion of 
the work. 



SECTION 700 

TRENCHING AND BORING FOR UTILITIES 

700.1 GENERAL 

This section pertains to the trenching, backfilling and compaction for all utilities. 
Also included in this section are the requirements for boring, drilling and jacking of 
casings for utility carrier pipes. 

700.2 CONTENTS 

section No. 

701 
710 

Title 

Trenching, Excavation and Backfill 
Boring, Drilling and Jacking 
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SECTION 701 

TRENCHING, EXCAVATION AND BACKFILL 

701 . 1 GENERAL 

Trench excavation and backfi 11 for 
underground utilities, sanitary sewer, 
storm sewer, water lines, and appurtenances 
shall confonn to these specifications or as 
specified in the Supplemental Technical 
Specifications or as authorized, in 
writing, by the ENGINEER. 

701.2 REFERENCES 

701.2.1 American Society for Testing 
Materials (Latest Edition)(ASTM) 

D-422 Method for Particle-Size Analysis 
of Soils 

D-698 Test Method for Moisture-Density 
Relations of Soils and Soil-Aggregate 
Mixtures, Using 5.5-lb.(2.49-kg) 
Rammer and 12-in(304.8-mm) Drop. 

D-1557 Test Method for Moisture-Density 
Relations of Soils and Soil-Aggregate 
Mixtures, Using 10-lb.(4.54 kg) 
Rammer and 18-in(457-mm) Drop. 

D-2321 Recommended Practice for Underground 
Installation of Flexible 
Thermoplastic Sewer Pipe 

D-2487 Classification of Soils for 
Engineering Purposes 

D-2922 Test Method for Density of Soi1 and 
Soil-Aggregate in Place by Nuclear 
Methods (Shallow Depth). 

D-3017 Test Method for Moisture Content of 
Soil and soi 1-Aggrega te in Place by 
Nuclear Methods (Shallow Depth) 

D-4318 Test Method for Liquid Limit, 
Plastic Limit, and Plasticity Index 
of Soils 

701.2.2 This Publication: 
Section 207 Lean Fill Construction 
Section 301 Subgrade Preparation 
Section 302 Aggregate Base Course 
Section 336 Asphalt Concrete Pavement 
Section 337 Portland Cement Concrete 

Pavement 
Section 340 Portland Cement Concrete 

Curbs, Gutters, Walks, Drivepads, 
Alley Intersections, and Median Paving 

701.3 TERMINOLOGY 

701.3.1 For the purpose of these 
specifications in this Section, the 
descriptive terms "flexible," "plastic" and 
"non-rigid" are similarly interchangeable 
as utilized in these specifications and 
appurtenant reference material. 

701.3.2 Rigid pip~ shall be reinforced 
concrete, concrete cylinder, and vitrified 
clay pipes. 

701.3.3 Flexible pipe shall be polyvinyl 
chloride, polyethylene, ductile iron, and 
corrugated metal pipes. 

701.3.4 Standard Detail Drawings show the 
trench cross-sections which identify the 
meaning and limits of terminology used in 
these specifications for the terms 
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"foundation, bedding, haunching, initial 
backfill, final backfill, embedment, pipe 
zone, cover, springline, and pipe width.u 

701.3.5 The Unified Soil Classification 
System in ASTM D 2487 shall be utili zed for 
the purpose of material classifications. 
See Table 701 .3 .A for a 1 i sting of 
referenced soil classes. 

701.4 NOTIFICATION OF FORTHCOMING WORK 

701.4.1 To assure that the construction 
work progresses in a timely manner and that 
good public relations are maintained with 
the property owners, the following actions 
are considered essential: 

701.4.1.1 Prior to the start of 
construction the CONTRACTOR shall assist 
the ENGINEER in notifying the adjacent 
property owners as to when construction 
will start, the estimated completion date, 
who to contact if a problem arises, and any 
anticipated access blockages. 

701.4.1.2 Prior to the start of trenching 
operations, including pavement cutting and 
removal, the CONTRACTO~ should coordinate 
with the ENGINEER any problem areas 
involving traffic control, access to 
private properties, stockpiling of 
excavated materials, and other utility 
conflicts. 

701.4.1.3 The CONTRACTOR shall provide the 
ENGINEER with the name and telephone number 
of at least two contact persons during 
non-working hours. 

701.5 TRENCH SAFETY 

The CONTRACTOR shall be responsible for 
maintaining all trenches 1n a safe 
condition; thereby protecting the workers 
and the genera 1 public. Trench slopes and 
other protect;on shall be in accordance 
with applicable regulations such as the 
Department of Labor's Occupational Safety 
and Health Administration Standards 29CFR 
Part 1926, subpart P or any applicable 
amendments. 

701.6 BRACING EXCAVATIONS 

701.6.1 Excavation for pipe shall normally 
be by open unsupported trenches unless 
local conditions warrant trench bracing. 

701.6.2 Excavations shall be braced and 
sheeted to provide complete safety to 
persons working therein and bracing shall 
comply with applicable Federal (OSHA), 
State and 1 ocal 1 aws and ordinances. 
Support sys terns for trenches in excess of 
20 feet deep and adjacent to existing 
improvement or subject to vibrations or 
ground water sha 11 be in accordance with 
OSHA regulations. The CONTRACTOR shall be 
fully responsible for sufficiency and 
adequacy of bracing excavations with 
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SOILS CLASS SOIL TYPE 

CLASS I SOILS* 

CLASS II SOILS** GN 

CLASS II SOILS** 

CLASS II SOILS ** 

CLASS II SOILS** SP 

CLASS Ill SOILS*** 

CLASS Ill SOILS*** 

CLASS Ill SOILS*** 

CLASS Ill SOILS*** 

CLASS IV SOILS ML 

CLASS IV SOILS CL 

CLASS IV SOILS M-1 

CLASS IV SOILS Q-1 

CLASS V SOILS a.. 

CLASS V SOILS Q-1 

CLASS V SOILS PT 

TABLE 701 .3.A 

EMBEDMENT SOILS CLASSIFICATIONS 

DESCRIPTION 

Manufactured angular, granular material, 1/4 to 1-112 inches (6 to 40 mm) size, including 
materials having regional signficance such as crushed stone or rock, broken coral, crushed 
slag, cinders, or crushed shells, complying to the requirements of Class II soils. 

Well-graded gravels and gravel-sand mixtures, little or no fines. 50% or more of coarse 
fraction retained on No. 4 sieve. More than 95% retained on No. 200 sieve. Clean. 

Poorly graded gravels and gravel-sand mixtures, little or no fines. 50% or more of coarse 
fraction retained on No. 4 sieve. More than 95% retained on No. 200 sieve. Clean 

Well-graded sands and gravelly sands, little or no fines. More than 50% of coarse fraction 
passes No. 4 sieve. More than 95% retained on No. 200 sieve. Clean. 

Poorly graded sands and gravelly sands, little or no fines. More than 50% of coarse fraction 
passes No. 4 sieve. More than 95% retained on No. 200 sieve. Clean. 

Silty gravels, gravel-sand-silt mixtures. 50% or more of coarse fraction retained on No. 4 
sieve. More than 50% retained on No. 200 sieve. 

Clayey gravels, gravel-sand-clay mixtures. 50% or more of coarse fraction retained on No. 4 
sieve. More than 50% retained on No. 200 sieve. 

Silty sands, sand-silt mixtures. More than 50% of coarse fraction passes No. 4 sieve. More 
than 50% retained on No. 200 sieve. 

Clayey sands, sand-clay mixtures. More than 50% of coarse fraction passes No. 4 sieve. 
More than 50% retained on No. 200 sieve. 

Inorganic silts, very fine sands, rock flour, silty or clayey fine sands. Liquid limit 50"/o 
or less. 50% or more passes No. 200 sieve. 

Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, silty clays, lean 
clays. Liquid limit 50% or less. 50% or more passes No. 200 sieve. 

Inorganic silts, micaceous or diatomaceous fine sands or silts, elastic silts. Liquid limit 
greater than 50%. 50% or more passes No. 200 sieve. 

Inorganic clays of high plasticity, fat clays. Liquid limit greater than 50%. 50% or more 
passes No. 200 sieve. 

Organic silts and organic silty clays or low plasticity. Liquid limit 50% or less. 50% or 
more passes No. 200 sieve. 

Organic clays of medium to high plasticity. Liquid limit greater than 50%. 50% or more 
passes No. 200 sieve. 

Peat, muck and other highly organic soils. 

* Soils are as defined In ASTM D2487, except for Class I Soil which IS defined In ASTM D2321. 
In accordance with ASTM 02487, less than 5% passes No. 200 sieve. 

***In accordance with ASTM 02487, soils with 5% to 12% passing No. 200 sieve fall in a 
borderline classification that is more characteristic of Class II than of Class Ill. 
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respect to work under construction and to 
adjacent utility lines and private property. 

701.6.3 If the soil conditions within the 
trench area require support, the CONTRACTOR 
may elect to use tight sheeting, skeleton 
sheeting, stay bracing, trench jacks, or a 
movable trench shield to support the trench 
during pipe laying operations, such as: 
bedding preparation, pipe laying, and 
backfilling of haunches and initial zone. 

701.6.4 No sheeting shall be permitted to 
remain in the trench except when, in the 
opinion of the ENGINEER, field conditions 
or type of sheeting or methods of 
construction used by the CONTRACTOR, 
warrant the supports must remain. The 
ENGINEER may opt to have the lower portion 
(within the pipe zone) of the sheeting to 
remain. If the CONTRACTOR plans on 
removing the sheeting, he shall submit a 
method to the ENGINEER for approval to 
treat the void created by the removal of 
the sheeting within the pipe zone and below. 

701.6.5 When a movable trench shield is 
used, the trailing half of the shield 
should be notched to the height of the top 
of the pipe. This will all ow the haunch 
area of the pipe to be compacted 
properly to the wall of the trench. If the 
trench shield is not notched, a subtrench 
shall be excavated for pipe installation 
such that the bottom of the trench shield 
does not enter the pipe zone. 

701.7 DEWATERING 

701.7. 1 Trenching and pipe 1 ayi ng 
operations may encounter standing water or 
ground water which would preclude the 
proper placing of bedding, backfilling, and 
laying pipe. The water shall be removed by 
pumps and associated equipment, such as 
well points, to lower the water level. 
Dewatering shall continue for a minimum of 
24 hours after placement of any concrete. 

701.7.2 Dewatering operations shall remove 
the water to achieve a stable foundation 
for pipe embedment and backfilling. The 
ENGINEER shall determine if adequate 
foundation has been attained. The ground 
water shall be lowered to a minimum depth 
of 6 inches below pipe grades. Should over 
excavation be necessary due to unsuitable 
foundation conditions, the ground water 
shall be additionally lowered as necessary. 

701.7.3 The CONTRACTOR shall submit a plan 
for approval by the ENGINEER as to how and 
where the waste water will be disposed. 
Waste water will not be discharged into 
traffic and pedestrian lanes or onto 
private properties. 

701.7.4 The CONTRACTOR shall obtain a 
permit from the New Me xi co State Engineer 
prior to commencing dewatering operations. 

701.7.5 The CONTRACTOR shall also be 
responsible for any adverse effect his 
dewatering operation has to private 
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property, including providing temporary 
water to residences and/or businesses 
necessitated by the effect on private wells. 

701.7.6 The CONTRACTOR shall arrange his 
dewatering operation in a neat and orderly 
manner such that access to adjacent 
properties is maintained, the discharge 
sys tern does not leak and that any power 
generation complies with applicable noise 
limit regulations. 

701.8 REMOVAL OF EXISTING PAVEMENT, 
SIDEWALK, AND DRIVEWAY 

701.8.1 Existing concrete pavement, 
sidewalk, or driveway removed in connection 
with construction shall be replaced to 
neatly sawed edges. Cuts shall be neat and 
to true straight lines with no shatter 
outside the removal area. If a saw cut 
would fall within 30 inches of a 
construction joint, cold joint, expansion 
joint, or edge, the concrete shall be 
removed and replaced to the joint or edge. 
Concrete sidewalk and/or driveway may be 
removed so that a mini mum of 30-i nch square 
is replaced. If the saw cut would fall 
within 12 inches of a score mark, the 
concrete shall be removed and replaced to 
the score mark. 

701.8.2 Existing bituminous pavement 
removed in connection with construction 
shall be cut with a saw, pavement breaker, 
cutting wheel, or other suitable tool 
approved by the ENGINEER. Care shall be 
taken to assure that the edge of the 
removed pavement does not vary from a 
straight line more than 2 inches from the 
mean. 

701.8.3 Saw cutting shall be 1-1/2 inches 
in depth or 1/4 the thickness of the 
pavement, sidewalk, or driveway, whichever 
is greater. All saw cuts or other scoring 
shall be made perpendicular to the surface 
of the material to be cut. 

701.8.4 Any unnecessarily irregular 
breakage or cracking caused by the 
CONTRACTOR shall be removed and replaced by 
the CONTRACTOR without added expense to the 
OWNER. 

701.8.5 The 
responsible for 
materials. 

CONTRACTOR 
the disposal 

shall be 
of removed 

701.8.6 Saw cutting is re_quired on all 
concrete or asphalt pav1ng on State 
maintained streets or roads. 

701.8.7 Paving cuts for manholes and valve 
boxes and other uti 1 ity appurtenances shall 
be square and at dimensions specified on 
the Standard Detail Drawings or on the 
construction plans. 

701.9 MAXIMUM LENGTH OF OPEN TRENCH 

In developed areas, no more than 300 feet 
of trench shall be opened in advance of 
pipe laying operations. This distance may 

(REVISED 12/92, UPDATE NO. 4) 



be reduced due to traffic control 
considerations. Backfilling shall begin as 
soon as pipe is laid and inspected and 
shall keep pace with the pipe laying. In 
advance of trenching operations in 
undeveloped areas, the CONTRACTOR shall 
submit in writing or on plans for the 
ENGINEER'S approval, the maximum length of 
trench that will be open at any one time. 
Except by permission of the ENGINEER, the 
maxi mum 1 ength of open trench in any one 
1 ocati on where concrete structures are cast 
in place will be that which is necessary to 
permit uninterrupted progress. 
Construction shall be pursued as fallows: 
excavation. formwork, and setting of 
reinforcing steel, placing of floor slab, 
walls, and cover slab or arch shall follow 
each other without any one of these 
operations preceding the next nearest 
operation by more than 200 feet. Failure 
by the CONTRACTOR to comp 1 y with the 
limitations specified herein or as may be 
specifically authorized by the ENGINEER may 
result in a written order from the ENGINEER 
to halt progress of the work until such 
time as compliance with this paragraph has 
been achieved and the work can be proceeded 
in an orderly sequence of operations. 

701.10 WIDTH OF TRENCHES 

Trench widths will vary according to the 
type of pipe used, size of pipe, depth of 
trench, and soil conditions. The minimum 
width requirements, indicated below, are 
for proper laying, aligning and jointing of 
pipe as well as trench grading, bedding 
preparation, and backfilling. 

701.10.1 TRENCH WIDTH FOR RIGID PIPE 
MATERIALS: Trench widths from bottom of 
pipe to a point 12 inches above the top of 
the pipe shall be kept to the practical 
minimum required for properly laying, 
aligning, grading, jointing, and 
backfilling of the pipe, but no less width 
than pipe outside diameter plus 16 inches. 
For stable soils which will stand a 
vertical cut, the maximum trench width at a 
point 12 inches above the top of pipe or at 
a point 5 feet above the bottom of the 
trench, whichever is less, shall be as 
follows: 

701.10.1.1 The pipe outside diameter plus 
2 feet for pipes 27 inches in diameter and 
smaller. 

701.10.1.2 1.6 times the nominal diameter 
for pipes 30 inches in diameter or larger. 

701 . 10. 1 . 3 When soi 1 wi 11 not stand 
vertical, the trench sides shall be sloped 
to provide not less than the outside 
diameter plus 16 inches at the pipe invert. 

701.10.2 TRENCH WIDTH FOR NON-RIGID 
PIPES: The minimum clear width of the 
trench measured at the springline of the 
pipe should be 1 foot greater than the 
outside diameter of the pipe. The maximum 
clear width of the trench at a point 1 foot 
above the top of the pipe is equal to the 
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pipe outside diameter plus 2 feet. If the 
max1mum recommended trench width must be 
exceeded or if the pipe is installed in a 
compacted embankment, then pipe embedment 
should be compacted to a point of at 1 east 
2-1/2 pipe diameters from the side of the 
pipe or to the trench walls. 

701.11 ROCK EXCAVATION 

701.11.1 Rock is defined as material which 
cannot be excavated without drilling and 
blasting. All stone or boulders less than 
8 cubic feet in volume will be classified 
as earth; all larger boulders shall be 
classified as rock. If blasting is 
necessary to excavate such materials as 
shale, hardpan, soft sandstone, cemented 
gravel, or loose rock which normally can be 
classified as earth excavation, then this 
excavation shal1 be classified as rock 
excavation. Whenever a ledge of solid rock 
encountered with earth bel ow it or where 
alternate layers of solid rock and earth 
occur, the earth shall be 
included in the allowance for rock when the 
thickness of the 1 ayer of earth is 1 ess 
than 12 inches, thus requiring it to be 
removed by b 1 as t i ng a 1 ong with the 1 edges 
of rock. Blasting wil1 be considered 
necessary when the soil and rock cannot be 
excavated at a rate of 50 cubic yards per 
hour by a competent opera tor with a 
back-hoe that has a mini mum bucket curling 
force of 25,000 pounds (John Deere 690 or 
equivalent). 

701 . 11 . 2 Whenever rock is encountered in 
the trench or e 1 sewhe re in any excavation 
required to be made, it shall be excavated 
to the 1 i ne and grade as shown on the p 1 ans 
and within the limits described therein, 
unless otherwise authori2ed, in writing, by 
the ENGINEER. 

701.11.3 For trenches, rock shall be 
ex cava ted to a depth of 6 inches minimum 
below the outside bottom of the conduit 
except at points of rock and earth 
transitions at which points the rock shall 
be excavated to a mini mum of 12 inches 
be 1 ow the outside bot tom of the conduit as 
shown on the detail sheets for trench cuts 
and backfill of rock. Any depression in 
the bottom of the trench caused by 
overshoot and/or excavating and being 6 
inches or greater in depth from a 
theoretical bottom of trench grade shall be 
filled to the theoretical bottom of the 
trench with select soils. The trench shall 
be backfilled with select backfill material 
to a point 1 foot above the top of the 
conduit. The remainder of the trench shall 
be backfilled as specified herein. The 
complete trench backfill from the bottom 
through to the top of the subgrade shall 
meet the compaction and/or moisture 
requirements as specified herein. 

701.11.4 BLASTING: Suitable weighted 
covering or mats shall be provided to 
confine all materials lifted by the 
blasting within the limits of the trench 
and to prevent injury of persons or damage 
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to property. Blasting shall be under the 
supervision of a person qualified and 
experienced in the use and handling of 
explosives. All blasting operations shall 
be done in accordance with app 1 i cab 1 e 
local, state, and federal laws, ordinances, 
and codes regulating the transportation, 
storage, and use of explosives. 
Forty-eight hours prior to blasting 
operations, the CONTRACTOR shall notify the 
New Mexico One Ca 11 Center, te 1 ephone 
260-1990 and the Albuquerque Police 
Department. 

701.12 FOUNDATION 

701.12.1 All pipe shall be bedded on a 
stable foundation in a trench which is 
completely free of water. The ENGINEER 
shall determine the adequacy of the 
foundation. Class V soils shall not be 
used as a foundation. If Class V soils are 
encountered at the bottom of the trench it 
shall be removed to the depth authorized by 
the ENGINEER and rep 1 aced with Class I, II 
or III soils. 

701.12.2 Where an unstable foundation 
condition is encountered, it must be 
stabilized before laying pipe or 
alternative foundation methods utilized. 
The CONTRACTOR will be paid for foundation 
s tabi l i za t ion when required by the 
ENGINEER. Failure to notify the ENGINEER 
of an obvious unstable foundation condition 
prior to proceeding with placement of the 
pipe shall result in complete removal of 
the affected pipe, foundation 
stabilization, and replacement of the pipe 
at the CONTRACTOR'S expense. 

701.12.3 Should the trench be 
inadvertently over-excavated below the 
foundation, the area of over-excavation 
shall be filled with select material in 6 
inch lifts and compacted to a density of 
not 1 ess than 95 percent of maximum 
density, as determined by ASTM D 1557. 

701.12.4 Unless specifically approved in 
writing by the ENGINEER, the CONTRACTOR 
shall not proceed with pipe embedment in a 
trench where water is present or the 
foundation is saturated. Adequate 
dewatering, as specified in Section 701.7, 
shall be utilized. 

701.13 PIPE EMBEDMENT 

701.13.1 GENERAL: 

701.13. l. 1 The class of bedding used for 
each pipe shall be as shown on the plans or 
as specified in the Supplemental Technical 
Specifications. 

701.13.1.2 The CONTRACTOR may request a 
change in the class of bedding required on 
a pipe, if authorized by the ENGINEER, all 
increase in the cost of labor and materials 
required to include upgrading of the pipe 
class will be at the CONTRACTOR'S expense 
with no additional cost to the OWNER. 
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701.13.2 RIGID PIPE EMBEDMENT: 

701.13.2.1 The trenches shall be excavated 
in conformance with the trench width 
requirements in Section 701.10 and 701.5. 

701.13.2.2 Embedment material shall be 
Class I, II, III, or IV soils, or lean fill 
as specified in Section 207. 

701.13.2.3 All soil in the embedment zone 
shall be placed in lifts not exceeding 8 
inches in uncompacted depth, except that 
material along the side of the pipe shall 
not be p 1 aced above the spri ngl i ne unti 1 
the haunch area of the pipe is adequate 1 y 
filled and sliced such that no voids remain. 

701.13.2.4 All soil shall be compacted to 
a density not less than 90 percent of 
maximum density, as determined by ASTM 0 
1557. The CONTRACTOR sha 11 take care to 
assure that the pipe is not damaged or 
misaligned during compaction of the 
embedment. 

701.13.3 FLEXIBLE PIPE EMBEDMENT: 

701.13.3.1 Proper placement of soils in 
the embedment zone is extremely important 
in achieving a satisfactory installation of 
flexible pipe. The CONTRACTOR shall be 
aware that the soil classes have differing 
requirements relative to embedment. There 
are also differing requirements for 
embedment in dry and wet conditions (wet 
conditions meaning that the embedment zone 
will be subject to ground water). 

701.13.3 .2 Embedment material shall be 
Class I, II, or III soils, or lean fill as 
specified in Section 207. 

701.13.3.3 Embedment soil shall be placed 
in 1 i fts not exceeding 8 inches loose 
depth. The haunch sha 11 be properly 
compacted by hand tampers utilizing due 
caution such that the pipe is not damaged 
or misaligned. Mechanical tampers shall 
not be utilized directly over the pipe in 
the embedment zone. 

701.13.3 .4 The CONTRACTOR may uti 1 i ze 
acceptable on site soils in the embedment 
area which are in conformance with these 
specifications. The CONTRACTOR has the 
option of importing a different soil, 
however, additional compensation will only 
be allowed if the on site soils are Class 
IV or V. 

701.13.3.5 Class I soil shall comply with 
the requirements of Section 302, AGGREGATE 
BASE COURSE. 

701.13.3.6 Class II and III soils shall be 
compacted to a density of not 1 ess than 95 
percent of maximum density in the embedment 
area, as determined by ASTM D 1557. The 
moisture content shall not exceed 5 percent 
above optimum. 
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701.14 FINAL BACKFILL 

701.14.1 Final backfill shall consist of 
homogeneous sci 1 except that boulders, 
frozen clumps, rubble, and Class V soils 
are excluded. 

701.14.2 Final backfill shall be compacted 
to a density of not less than 90 percent of 
maximum density, as determined by ASTM D 
1557 unless otherwise specified in the 
Contract Documents. 

701.14.3 The upper portion of the final 
backfill may require specific soils and 
compaction in order to provide a suitable 
foundation for pavements, curb and gutter, 
sidewalk, or other type of structure. 

701.15 COMPACTION METHODS 

701.15.1 The CONTRACTOR shall be 
responsible for the compaction method 
utilized during foundation preparation, 
embedment placement, and final backfill 
except as otherwise specified herein or in 
the Supplemental Technical Specifications. 

701.15.2 The use of mechanical vibratory 
compactors directly over the pipe is 
pro hi bi ted in the embedment area. Extreme 
care shall be taken when utilizing 
mechanical compactors in the haunch and 
initial backfill area in order to avoid 
damage to or misalignment of the pipe. The 
ENGINEER shall examine any damaged pipe and 
has the authority to direct that it be 
replaced with new pipe at no additional 
cost to the OWNER. 

701.15.3 Flooding or jetting shall be 
allowed if the subsurface soils are 
compa t i b 1 e to its usage, as authorized by 
the ENGINEER. It shall not be used for 
compaction of flexible pipe, when the soil 
has a plastic limit of 7 or greater, and in 
areas of collapsible soils. The CONTRACTOR 
shall take any necessary precautions to 
minimize to negligible flotation of the 
pipe. 

701.15.4 The 
direction of 
compacted fill 
of determining 
compaction. 

CONTRACTOR shall, at the 
the ENGINEER, excavate the 
as necessary for the purpose 
the adequacy of the 

701.16 PAVEMENT 

701.16.1 Either new street construction or 
pavement rep 1 acements shall satisfy the 
following design and construction 
requirements: 

701.16.1. 1 Unless permanent pavement is 
specified to be placed immediately, a 
temporary dust-free patch shall be placed 
wherever excavation is made through 
existing pavements, sidewalks, or 
driveways. The patch sha 11 be p 1 aced, 
rolled, and maintained by the CONTRACTOR to 
provide a smooth surface for traffic until 
a permanent pavement is constructed within 
the time frame specified by the ENGINEER. 
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701.16.1.2 The subgrade preparation of the 
area to be paved shall be in accordance 
with Section 301 of these specifications. 
The asphalt pavement placed shall be in 
accordance with Section 336 and the 
concrete pavement shall be in accordance 
with Section 337. The placement of the 
other roadway items sha 11 be in accordance 
with Section 340. 

701.16.1.3 Material thickness for all 
pavement replacements within residential or 
arterial streets shall conform to the plans 
or the Standard Detai 1 Drawings or match 
the existing pavement as authorized by the 
ENGINEER. 

701.16.1 .4 Pavement cuts of 8 ft. or more 
in width and 100 ft. or more in length 
shall be paved with a laydown machine. 

701.16.1.5 When authorized by the 
ENGINEER, asphalt concrete base course may 
be used to replace surface course thickness 
requirements on streets that are scheduled 
for overlay. 

701.16.1.6 The edges of all trenches at 
the base course level shall be neatly 
trimmed before beginning any paving 
replacement. All edges of the existing 
pavement adjacent to the trench cut shall 
be ; nspected. Undermined, broken, cracked, 
or uneven 1 y cut portions sha 11 be removed 
and the pavement edges retrimmed prior to 
pavement replacement. All vertical edges 
of the existing asphalt pavement adjacent 
to the trench cut and all surface areas for 
a width of at least 4 inches and no greater 
than 8 inches, shall be thoroughly cleaned 
and a tack coat applied prior to placing 
any hot mix asphalt. The finished surface 
of the pavement replacement shall be graded 
to conform to the existing contour both in 
cross section and profile. 

701.16.1.7 Concrete pavement to replace 
cuts made in concrete paved streets, 
arterials, etc., shall conform to the 
Standard Detail Drawings for concrete 
pavement or in accordance with New Me xi co 
State Highway Department requirements where 
applicable. 

701.16.1.8 When more than one-half of the 
surface area of a manhole, lamphole or 
valve box is found to ex tend into the area 
to receive a permanent asphaltic hot-mix 
surfacing and/or base pavement replacement, 
the existing pavement surrounding the 
manhole, 1amphole, or valve box shall be 
removed to within those limits which will 
permit a permanent pavement replacement to 
be made in accordance with the approved 
plans. 

701.16.1.9 Asphaltic hot mix shall not be 
placed upon the concrete collar, nor shall 
traffic be permitted upon the collar for at 
least 24 hours, or longer, if so directed 
by the ENGINEER. A tack coat of asphaltic 
emulsion may be applied after the concrete 
has taken its final set. During this time 
adequate barricading of the area shall be 
maintained by the CONTRACTOR. 
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701.16.1.10 If in the course of a pavement 
removal, a manhole, lamphole, and/or valve 
box is encountered and has a concrete 
collar about it and the collar is 
performing adequately, no special 
construction need be made in the permanent 
pavement replacement. 

701.16.1.11 The CONTRACTOR shall make any 
small grade or alignment adjustment of the 
manhole, lamphole, and/or valve box 
encountered that is necessary to provide a 
smooth riding surface between the existing 
pavement and the patch and/or within the 
patch itself. 

701.16.1.12 TESTING 

701.16.1.12.1 A sample of each type of 
soil encountered shall be classified 1n 
accordance with the requirements of ASTM 
D2487, and the moisture density 
relationship determined in accordance 
either ASTM D698 or 01557, whichever is 
applicable. 

701.16.1.12.2 A compaction test shall be 
taken for each 2 feet depth per 200 feet 
trench 1 ength or 1 ess, as directed by the 
ENGINEER. Compaction tests shall be taken 
in accordance with ASTM D2922 and D3017. 
Areas represented by non-complying tests 
shall be reworked and re-tested for 
compliance. 

701.17 MEASURE~1ENT AND PAYMENT 

701 .17 .1 TRENCHING, BACKFILLING, AND 
COMPACTION: 

701.17.1.1 Trenching, backfilling, and 
compaction shall be combined into one unit 
and shall be measured and paid for as 
follows: 

701.17.1.2 Measurement shall be made along 
the centerline of the pipe. 

701.17.1.3 The unit of measurement shall 
be by the linear foot per pipe diameter per 
specified increment of depth. 

701.17.1.4 The following depth increments 
will apply: 

701.17 .1.4.1 For water 1 ine installations 
the costs for trenching, backfilling and 
compaction shall be included in the unit 
price per 1 i near foot of pipe per pipe 
diameter for maximum depth, such as: 4 to 
14 inch diameter at 6 feet, 16 to 24 inch 
diameter pipe at 7 feet and all pipe larger 
than 24 inch at 8 feet. Separate payment 
will be specified in the Bid Proposal when 
required depths exceed the above depths. 

701.17.1.4.2 For sewer installations the 
increments shall be 8 feet or less, 8 feet 
to 12 feet, 12 feet to 16 feet, 16 feet to 
20 feet and thereafter at 4 foot intervals. 

701.17.1.4.3 All depths shall be measured 

701.17.1 .5 All depths shall be measured 
from the invert of the pipe to the top of 
existing ground elevation. The existing 
ground elevation shall be the elevation of 
the surface that exists along the 
centerline of the pipe at the time of 
construction staking for said trenching. 

701.17.1.5.1 Whenever a special pipe 
embedment detail is specified, on the 
p 1 ans, the trench depth sha 11 be measured 
from the bottom of the embedment to the top 
of existing ground elevation. However, no 
additional trench depth shall be measured 
as a result of inadvertent over-excavation 
nor to accommodate trench dewatering. 

701.17.1.6 Payment will be made at the 
unit price per linear foot per diameter of 
pipe per depth increment as specified in 
the Bid Proposal, and will include 
trenching, backfilling, and compaction for 
all trench zones. No additional payment 
will be made for compacted materials to 
bring trench backfill up to required depth. 

701.17.2 OVER-EXCAVATION: Required 
over-excavation for foundation 
stabilization shall be measured by the 
cubic yard of material removed and replaced 
with compacted suitable material. Payment 
will be made at the unit price per cubic 
yard of compacted replacement material and 
shall include excavation, backfill 
material, and compaction. 

701.17.3 ROCK EXCAVATION: Rock excavation 
wi 11 be measured by the cubic yard within 
the specified limits of the trench 
configuration. Blasting will be included 
in the rock excavation. Payment will be 
made at the unit price per cubic yard. 

701.17.4 UNSUITABLE MATERIALS: Removal 
and disposal of unsuitable materials from 
the construction site shall be measured by 
the cubic yard of excavated material. 
Payment wi 11 be made at the unit price per 
cubic yard of excavated material. 

701.17.5 PAVEMENT, SIDEWALK, AND 
DRIVEWAYS: Removal and disposal of 
existing pavement, sidewalks, and driveways 
will be measured by the square yard or 
square foot whichever is apropos. Payment 
will be made at the unit price per square 
yard or square foot as specified in the Bid 
Proposal. 

701.17.6 SELECT MATERIALS: Where selected 
material is required in the backfilling 
operations, the quantity of material will 
be measured by the cubic yard of compacted 
material in place in the trench. Payment 
wi 11 be made at the unit price per cubic 
yard of select material as indicated above. 

701.17.6.1 Whenever a special pipe 
embedment deta i 1 is specified, measurement 
and payment shall be as identified in the 
Bid Proposal. 

to the nearest foot. 701.17.7 DEWATERING: Dewatering 
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operations for trench work shall be 
measured by the linear foot along the 
cen ter-1 i ne of that portion of the trench 
which requires dewatering. Payment will be 
made at the unit price per linear foot of 
dewatered trench. 

701.17.8 PAVEMENT: 

701.17 .8.1 Permanent or temporary pavement 
surfacing shall be measured and paid for in 
accordance with the paving section elements 
as defined under Section 300 for the 
specific item of work. 

701.17.8.2 Permanent resurfacing or 
permanent surface patching wi 11 be measured 
on the basis of the square yard for new 
surfacing as provided in the ap~icable 
section of these specifications. For 
payment purposes, the normal maximum 
pavement cut width shall be as defined in 
the Table No. 701.17.8.2 

TABLE No. 701.17.8.2 

NORMAL MAXIMUM PAVEMENT CUT WIDTHS ALLOWED FOR PAYMENT PURPOSES 

Soi 1 
Stability 

Stable. Soil 
stands in a 
vert. cut 

" 

Unstable. Soil does 
not stand in vert. 
cut 

Trench 
Depth (TO) 

Less than or equal 
to 5 feet 

Greater than 5' 

" 

Any 

Pipe 
Size 

NO less than or 
equal to 27" 

ND less than or 
equal to 54" 

NO greater than 
54" 

Any 

Max. Pavement 
Cut Width 

OD + 2 feet 

TD i- 2 feet 

1. 6 X ND + 
TO+ 3' 

2 X TO + 00 

NOTES: 1. TO is trench depth; NO is nominal pipe diameter; and OD is outside pipe 
diameter. 

2. Individual locations or conditions may warrant greater cut widths than 
those specified above. The ENGINEER shall authorize in writing the 
increase in the above pavement cut widths. 
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SECTION 710 

BORING, DRILLING AND JACKING 

710 .1 GENER.;L 

Boring, drilling or jacking operations 
defined in this section are related to 
the installation of water pipe, sanitary 
sewer pipe, storm sewer pipe, and traffic 
conduit in areas where trenching is not 
feasible. 

710.2 REFERENCES 

710.2.1 This publication: 
SECTION 129 

710.3 BORING 

710,3.1 Boring shall be performed to 
alignment and grade as shown on the con­
struction drawings. The earth and/or 
rock augers shall not exceed the O.D. 
(outside dia~eter) of the steel casing by 
more than l/4 of an inch. The boring and 
insertion of the steel casing shall be 
perfor~ed with equip~ent capable of 
simultaneous operation. The feed rate of 
augers and hydraulic pushing of the 
casing shall be the sa~e. Under no cir­
cumstances will boring be allowed unless 
operations are simultaneous. Every ef­
fort shall be made to avoid loss of 
earth. Excavated material shall be re­
mo'led from the casing as excavation pro­
gresses and no accumulation of such 
material within the casing shall be per­
mitted. Upon completion of the boring 
operations, all voids around the outside 
face of the casing shall be filled by 
grouting. Grouting equip~ent and ~ate­
rial shall be on the job site before 
boring operations are started in order 
that grouting around the bored casing may 
be started i~mediately after the boring 
operations have finished. The allowable 
tolerance as to grade and alignment of 
the installed casing shall not exceed 
1/10 of a foot per hundred feet of casing 
length. 

710.3.2 The CONTRACTOR shall be respon­
sible for locating any underground utili­
ties and for any damage resulting 
thereto. The CONTRACTOR shall be fully 
responsible for producing a sound, tight 
installation, true to line and grade. 
Carrier pipe shall be skidded through the 
casing on redwood, stainless-steel tied 
skids. A suggested method is shown in 
the Standard Detail Drawings. Other 
methods shall be approved in writing by 
the ENGINEER. 

710.4 STEEL CASING 

710.4 .1 The steel casing shall be seam­
less or electric resistance-welded tubing 
for sizes unde~ 24-inch O.D. and standard 
double-submerged arc-weld for sizes over 
24". Tubing shall be A-106, Grade 8 with 
bevelled ends. 

710.4,2 Table 710.4.2 shows the steel 
casing size and thickness as related to 
the ductile iron carrier pipe. 

710.5 INSTALLATION DETAILS 

710.5.1 Prior to the start of the boring 
operations, the CONTRACTOR shall submit 
the following details to the ENGINEER: 

710.5,1.1 Boring pit bracing 

710.5.1.2 casing boring head 

710.5.2 Only workmen experienced in 
boring operation shall perform the work. 

710.6 DRILLING l>.ND JACKING :"OR ELECTRI­
CAL COtlDUI'I' 

Metallic conduit shall be installed under 
existing pavement by approved jacking or 
drilling methods. Non-metallic conduit 
shall not be installed by jacking. Non­
metallic conduit may be installed by 
drilling if a hole large:: than the 
conduit is pre-drilled and the conduit is 
hand-installed. Jacking or dr:.lling pits 
shall be at least 2 feet from the edge of 
any type of any pavement, measured from 
the side of the pit nearest to the 
pavement. 

710.7 MEASUREMENT AND PAYMENT 

710.7.1 BORING: 

Measurement shall be per linear foot of 
bored casing, and shall include furnish­
ing all labor, materials, equip~ent, and 
work involved in the boring operations. 
The unit measurement shall also include 
skids, steel ties, grouting, and other 
items associated with the boring and 
casing. Payment shall be made at the 
unit price per diameter of casing per 
linear foot, as specified in the Bid Pro­
posal. Payment for the carrier pipe 
shall be in accordance with section 129. 

710.7. 2 DRILLING AND JACKING FOR ELEC­
TRICAL CONDUIT; 

Measurement shall be 
installed electrical 

per linear foot of 
conduit and shall 
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include all labor, materials, equipfilent, 
and work required for the operation. 
Payment shall be made at the unit price 
per diafileter per linear foot, as indi­
cated in the Bid Proposal. 
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TABLE 710.4.2 

CASING SIZE VERSOS CARRIER SIZE 

steel Casing Diameter Ductile Iron Carrier 
and Hall Thickness Pipe (Inside Diameter) 

14" Schedule 30 6" 

16" Schedule 30 8" 

18" Standard Class 10" 

22" Standard Class 12" 

24" schedule 20 14" 

26" Schdule 20 16" 

30" 0.375" Hall 18" 

36" 0.375" Hall 24" 
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SECTION 800 

WATER TRANSMISSION, COLLECTOR, DISTRIBUTION 
AND SERVICE LINES 

800.1 GENERAL: 

This section is related to linear water facilities which apply to the conveyance of water from the 
well site to reservoir, from pumping station to reservoir, and from reservoir to user. 

800.2 CONTENTS 

Section No. Title 

801 Installation of Water Transmission, Collector, and 
Distribution Lines 

802 Installation of Water Service Lines 
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SECTION 801 

INSTALLATION OF WATER TRANSMISSION, COLLECTOR, 
AND DISTRIBUTION LINES 

801.1 GENERAL: 
The water facilities and materials, specified herein, are 
associated with water transmission, collector and 
distribution lines. 

801.2 REFERENCES: 

801.2.1 American Water Works Association 
(Latest Edition) (A WW A): 

CliO 

C203 

C206 

C207 

C502 

American National Standard for 
Ductile-Iron and Gray-Iron Fittings, 3-
inch through 48-inch, for Water and 
Other Liquids 

Coal-Tar Protective Coatings and 
Linings for Steel Water Pipelines 
Enamel and Tape-Hot-Applied 

Field Welding of Steel Water Pipe 

Steel Pipe Flanges for Waterworks 
Service-Size 4-inch through 144-inch 

Dry Barrel Fire Hydrants 

C504 Rubber-Seated Butterfly Valves 

C509 

C515 

Resilient-Seated Gate Valves for Water 
and Sewerage Systems 

Reduced-Wall, Resilient-Seat 
Gate Valve 

C600 Installation of Ductile-Iron Water 
Mains and Their Appurtenances 

C604 

C605 

Installation of Steel Water Pipe-
4-inch (100 mm) and Larger 

Underground Installation of Polyvinyl 
Chloride (PVC) Pressure Pipe and 
Fittings for Water 

C651 Disinfection Water Mains 

C900 

C905 

M9 

M23 

Polyvinyl Chloride (PVC) Pressure 
Pipe, 4-inch through 12-inch, for Water 
Distribution 

Polyvinyl Chloride (PVC) Water 
Transmission Pipe Nominal Diameter 
14-inch through 36-inch 

Concrete Pressure Pipe 

PVC Pipe-Design and Installation 
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801.2.2 This Publication: 

Section 18 

Section 121 

Section 127 

Section 128 

Section 129 

Section 130 

Section 161 

Section 163 

Section 170 

Section 340 

Section 343 

Section 701 

Section 1502 

Utilities 

Plastic Pipe 

Steel Water Pipe 

Concrete Cylinder Pipe 

Ductile Iron Pipe 

Gray Iron, Ductile Iron, and 
Steel Fittings 

Gray Iron Castings 

Ductile Iron Castings 

Electronic Markers 

Portland Cement Concrete 
Curbs, Gutters, Walks, 
Driveways, Alley 
Intersections, slope paving, 
and Median Paving 

Removal and Disposal of 
Existing Pavement, Curbs, 
Gutters, Sidewalks & 
Drivepads 

Trenching, Excavation and 
Backfill 

Submittals 

801.2.3 American Association of State Highway and 
Transportation Officials (AASHTO) 

M 245 Standard Specification for Corrugated 
Steel Pipe, Polymer Precoated for 
Sewers and Drains 

M 246 Standard Specification for Steel Sheet, 
Metallic-Coated and Polymer-
Precoated, for Corrugated Steel Pipe 

801.2.4 American Society for Testing and Materials 
(ASTM) 

A 742 Standard Specification for Steel Sheet, 
Metallic Coated and Polymer Precoated 
for Corrugated Steel Pipe 

A 762 Standard Specification for Corrugated 
Steel Pipe, Polymer Precoated for 
Sewers and Drains 
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801.3 MATERIALS 

801.3.1 GENERAL 

801.3.1.1 The CONTRACTOR shall submit certification 
from the manufacturer of the pipe as specified in Section 
1502 as to the pipe material and that the pipe meets or 
exceeds the required testing. Only pipe listed on the Water 
Authority Approved Product List shall be accepted unless 
otherwise approved in writing by the Water Authority Field 
Division Manager. 

801.3.1.2 Main line pipe and fittings shall be as specified 
in the Reference Section in this publication as listed above 
or as specified in the Supplemental Technical 
Specifications and/or as authorized by the ENGINEER. 

801.3.2 PIPE 

80 1.3.2.1 Limitations of pipe materials versus pipe sizes 
will be as follows, unless otherwise specified on the plans 
or Supplemental Technical Specifications: 

80 1.3.2.1.1 

PIPE TYPE 
Ductile Iron 
Concrete Cylinder 
Plastic (Blue- PVC - C900) 
Plastic (Blue- PVC - C905) 
Plastic (Purple- PVC-C900) 
Plastic (Purple ~ PVC - C905) 

SIZES 
4-inch to 64-inch 
24-inch and larger 
4-inch to 12-inch 
14-inch to 24-inch 
4-inch to 12-inch 
14-inch to 24-inch 

801.3.2.2 The type of pipe used shall be approved by the 
ENGINEER. Steel pipe shall be used only where specified 
on the drawings. Unless otherwise approved by the 
ENGINEER, all pipe installed shall be identical from valve 
to valve. 

801.3.3 GATE VALVES: 

801.3 .3.1 Gate valves shall only be used for pipe sizes of 
12-inches and smaller, unless otherwise noted on the plans 
or in the Supplemental Technical Specifications. 

801.3 .3.2 All gate valves shall be resilient seat valves 
and shall conform to A WWA C515. The valve shall be a 
non-rising stem type with inside screw and "0" ring seals. 
The valve shall have a standard hub which opens counter­
clockwise. Type valve ends shall be mechanical joints, 
unless otherwise specified on the plans. "0 " ring retainer 
shall be secured with nuts and bolts. 

801.3 .3.3 The resilient seat shall be mechanically 
retained or bonded on the valve gate (wedge disc). 

801.3.3.4 All brass or bronze parts used on gate valves 
shall comply with A WW A C515. 
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801.3.3.5 The outside of the valve body shall be painted 
with a corrosion-resistant coating. The inside shall be 
protected with corrosion resistant coating, approved for 
potable water. 

801.3.3.6 The valve stem shall comply with AWWA 
C515. The material for the valve stem shall be brass or 
bronze, and shall have a minimum yield strength of 20,000-
psi and minimum tensile strength of 60,000 psi. 

801.3 .3.7 Gate valves shall have a 2-inch square 
operating hub nut. Gate valves in vaults with valve covers 
at ground level shall have a handwheel with the 2-inch nut 
welded to the center. For a 4-inch, 6-inch, 8-inch, 10-inch, 
and 12-inch valve, the minimum outside diameter of the 
handwheel will be tO-inch, 12-inch, 14-inch, 16-inch, and 
16-inch respectively. Handwheel diameters shall not be 
less than those stated in A WWA C509, Table 5. 

801.3.3.8 Maximum input torque to open and/or close 
the valve shall be 200 foot-pounds for a 4-inch valve and 
300 foot-pounds for 6-inch through 12-inch under a 
working pressure of 200 psi. 

801.3.3.9 No project shall be accepted by the OWNER 
until all valves are operational and accessible. 

801.3.3.10 Before the work will be accepted, water valve 
GPS coordinates shall be provided on the Record 
Drawings. GPS coordinates obtained by a Professional 
Surveyor licensed in the state of New Mexico shall be 
taken at the valve operating nut. Use the NAD 1983 NM 
STATE PLANE CENTRAL ZONE for x and y coordinates 
and NAVD 1988 for z coordinate. 

801.3.4 RUBBER SEATED BUTTERFLY VAL YES: 

80 1.3.4.1 Butterfly valves shall be used for sizes of 14 
inches and larger, and shall comply with A WW A C504. 

801.3.4.2 Only short body, Class 150B or 250B valves 
are acceptable. Wafer type valves are not acceptable. 
Valve ends may be either mechanical joint or flanged. 

801.3.4.3 The rubber seat shall be field replaceable on 
valve sizes 24 inches and larger. The rubber seat may be 
mechanically retained or bonded on the disk or valve body. 

801.3.4.4 Butterfly valves shall have a 3-inch square 
operating hub nut. Butterfly valves in vaults with valve 
covers at ground level shall have a hand wheel with the 3-
inch nut welded to the center. 

801.3.4.5 The valve shaft and disk shall be installed 
horizontally. The valve disc shall pivot and rotate on the 
horizontal axis. 

801.3.4.6 The maximum input torque to open and/or 
close the valve shall not exceed 150 ft-lb on the wrench 



SECTION 801 

INSTALLATION OF WATER TRANSMISSION, COLLECTOR, 
AND DISTRIBUTION LINES 

nut and 80 lb on the handwheel under a minimum working 
pressure of 150 psi. The butterfly operator shall be 
compatible with the pressure. Manual actuators shall be 
provided from the same manufacturer as the valve. 
Maximum operating torques shall be in accordance with 
AWWAC504. 

801.3 .4.7 No project shall be accepted by the OWNER 
until all valves are operational and accessible. 

801 .3 .4.8 Before the work will be accepted, water valve 
GPS coordinates shall be provided on the Record 
Drawings. GPS coordinates obtained by a Professional 
Surveyor licensed in the state of New Mexico shall be 
taken at the valve operating nut. Use the NAD 1983 NM 
STATE PLANE CENTRAL ZONE for x and y coordinates 
and NA VD 1988 for z coordinate. 

801.3.5 VALVE BOXES: 
Valve boxes shall consist of polymer coated steel pipe 
(CMP). The CMP pipe shall be polymer coated and 
conform to AASTO M 246 or ASTM A 742. Pipe 
galvanized material shall have a minimum coating 
thickness of 3 mils. Acceptable coating material is 
Trenchcoat Protective Film (Dow) or approved equal. 
Valve box shall be cut to accommodate the required depth. 
No joints shall be allowed in boxes less than 10 feet in 
depth. The pipe shall be manufactured in accordance with 
the applicable requirements of AASTO M 245 or ASTM A 
762 Pipe material shall have a 12 gauge minimum 
thickness and be 12 inches in diameter to accommodate the 
cover and lid specified herein. The pipe shall be centered 
and placed true to vertical around the axis of the operating 
nut. Valve covers and lids for re-use water shall be as 
shown in Standard Drawings and shall be shown on project 
construction plans. 

801.3.6 COMBINATION AIR AND 
VACUUM VAL YES: 

Air and vacuum valves shall be the type and size shown on 
the plans. Only combination air and vacuum valves listed 
on the Water Authority Approved Product List shall be 
used. 

801.3.7 FIRE HYDRANTS 

801 .3.7.1 Hydrants shall be limited to those on the Water 
Authority Approved Product List. 

801.3.7.2 Fire hydrants and their extensions shall be in 
accordance with A WWA C502, traffic type. Fire hydrants 
shall have one (1) 5Y.-inch diameter valve opening; one (1) 
6-inch mechanical joint inlet connection; two (2) 2\1,-inch 
hose nozzle connections; and one (1) 4Y,-inch steamer 
nozzle with National Standard Fire Hose Coupling Screw 
Threads. Fire hydrants shall have a bronze or cast iron 
pentagon operating nut, be designed for 150 psi working 
pressure service, and have a normal bury of 4 to 4Y, feet 
unless field conditions require a deeper bury, in which case 
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extensions will be used so as to bring the bottom of the 
break-off flange 2 to 8 inches above the top of finish grade. 

801.3.7.3 The pipe fittings and fire hydrants starting at 
the street main and ending at the fire hydrant itself shall be 
lying in a line perpendicular to the street's centerline or 
radially on a curvilinear installation, unless otherwise 
approved in writing by the Water Authority. Fire hydrants 
shall have no more than Y,-inch variation from a vertical 
line between the breakaway flange and the top of the fire 
hydrant. 

801.3.7.4 Hydrants shall be dry barrel, post-type with 
compression main valve closing with pressure. They shall 
have a field lubrication capability. Hydrants shall have a 
bronze seat ring threaded into a bronze drain ring or bronze 
or cast iron bushing. 

801.3.7.5 Exterior of hydrant, below the ground line, 
shall be coated with asphalt varnish, and the exterior 
painted from the top to a point one foot below the ground 
level flange, consisting of one coat rust inhibitive primer 
and one coat ·'safety yellow'" enamel. The bonnet shall 
then be painted with a reflectorized paint using a color as 
close to "safety yellow'" as possible. 

801.3.7.6 The bottom plate of the main valve shall be 
epoxy coated. The shoe of the fire hydrant shall have a 6-
inch mechanical joint connection and the inside shall be 
epoxy coated to prevent corrosion. The nozzle shall be 
threaded in place and retained by stainless steel locks. 
Hydrant body shall be threaded to receive the threaded 
nozzle. Nozzle shall be secured by a stainless steel locking 
device. 

801.3.7.7 Fire hydrant shall contain two drain outlets. 
The drain outlets shall be constructed of bronze. Hydrant 
shall be provided with a pentagon operating nut to open 
counter clockwise and shall have an anti-friction washer 
between the hold-down nut and the operating nut. 

801.3.7.8 To prevent loss of brass operating nuts due to 
theft or vandalism, the following shall be included in or on 
the fire hydrant: 

801.3.7.8.1 The bonnet must be removed in order to 
remove the operating nut; or 

801.3.7.8.2 Use a cast iron or bronze operating nut. 

801.3.7.9 Fire hydrants shall be installed at locations as 
shown on construction plans and in accordance with 
Standard Detail Drawings. 

80 1.3. 7.1 0 Fire hydrants shall be fully restrained in 
accordance with Section 130. 

801.3 . 7.11 All fire hydrant legs shall include an isolation 
valve. 
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801.3.7.12 Hydrants shall be functional and capable of 
being opened or closed without difficulty following 
application of an operating torque of 200-foot-pounds at the 
operating nut. 

801.3.7. 13 Removal of existing fire hydrants- Where 
noted in the construction plans, existing fire hydrants and 
appurtenances shall be removed and salvaged. The pipe 
from the main to the fire hydrant shall be removed back to 
the main and the tee capped per 801.12. The 
CONTRACTOR shall note this on the record drawings. 

801.3.7.14 Before the work will be accepted, fire hydrant 
GPS coordinates shall be provided on the Record 
Drawings. GPS coordinates obtained by a Professional 
Surveyor licensed in the state of New Mexico shall be 
taken at the valve flange. Use the NAD 1983 NM STATE 
PLANE CENTRAL ZONE for x and y coordinates and 
NA VD 1988 for z coordinate. 

801.3.8 PRESSURE REDUCING VALVE (PRY): 
Pressure reducing valve shall be limited to those on the 
Water Authority Approved Product List. Submittals for 
approval shall be made to the ENGINEER and approval 
must be received before installation. The following items 
are required in the PRY: 

801.3.8.1 

801.3.8.1.1 

801.3.8.2 

801.3.8.2.1 

80 1.3.8.2.2 

801.3.8.2.3 

801.3.8.2.4 

80 1.3.8.2.5 

801.3.8.2.6 

801.3 .8.2.7 

Materials: 

Main valve 

Pilot Control System: 

Adjustment from 15 psi to 75 psi. 

Shut-off lever on all pilot control 
system lines. 

Inlet flow strainer. 

Closing speed control. 

Opening speed control. 

Flow stabilizer. 

Tubing shall be copper. 

801.3.8.3 Sizing shall be approved by the Water 
Authority. Installation shall be as per the construction 
plans. The Water Authority shall adjust final settings on 
PRY. 

801.3.8.4 PRY operating criteria of elevation and normal 
downstream pressure setting shall be engraved on a 
stainless steel plate and mounted inside the vault. 
Numerical values shall be verified and approved by the 
Water Authority prior to installation of plate. 
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801.3.8.5 Before the work will be accepted, PRY GPS 
coordinates shall be provided on the Record Drawings. 
GPS coordinates obtained by a Professional Surveyor 
licensed in the state of New Mexico shall be taken at the 
PRY. Use the NAD 1983 NM STATE PLANE CENTRAL 
ZONE for x and y coordinates and NA YO 1988 for z 
coordinate. 

801.3.9 TAPPING SLEEVES: 
(For other than Concrete Cylinder Pipe) Only approved, 
long body, fully-gasketed tapping sleeves shall be allowed. 
They shall be ROMAC SST Series, or JCM 432 Series, or 
approved equal. During installation of the tapping sleeve, 
the pipe shall be fully supported to support the weight of 
the tapping sleeve and tapping machine. Taps greater than 
2/3 line size will not be allowed unless otherwise approved 
in writing by the Water Authority. 

80 1.3.9.1 Tapping sleeves of heavy welded steel bodies 
shall meet the following requirements: 

801.3.9.1.1 

80 1.3.9.1.2 

801.3 .9.1.3 

801.3.9.1.4 

80 1.3.9.1.5 

801.3.9.1.6 

80 1.3.9.1. 7 

801.3.9.2 

80 1.3.9.2.1 

801.3.9.2.2 

801.3.9.2.3 

80 1.3.9.2.4 

801.3.9.2.5 

Epoxy Coated 

Bolts and nuts to be stainless steel and 
shall be Grade 8 minimum 

Gaskets to be Buna-N rubber 

Flange to be flat face steel and comply 
with A WWA C-207 

Class 0-ANSI 150 lbs. drilling 

Designed to sustain an operating 
pressure of 150 psi 

May be used on all water mains, 4-inch 
and larger 

Tapping sleeves of cast iron bodies 
shall meet the following requirements: 

Mechanical joint type with a working 
pressure of 200 psi 

Outlet flange to be Class 125, ANSI 
Bl6.1 

Sleeves to include side and end gaskets 
ofBuna-N rubber 

Eight high strength steel bolts and nuts 
to secure the halves of the sleeve to the 
pipe 

May be used on all mains 4-inch and 
larger 
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801.3.9.3 

801.3.9.3.1 

801.3.9.3.2 

801.3.9.3.3 

801.3 .9.3.4 

801.3.9.3.5 

Tapping sleeves of short sleeve cast 
iron shall meet the following 
requirements: 

Working pressure of 150-psi 

Outlet flange to be Class 125, ANSI 
Bl6.1 

Outlet half to have an enclosed gasket 
in a groove for a pressure seal 

Four high strength steel bolts to secure 
halves of tapping sleeve to pipe 

May be used on all water mains, 4-inch 
and larger 

801 .4 CORROSION MONITORING STATIONS 

801.4.1 When corrosion monitoring stations are 
encountered in the field or on the construction plans, the 
CONTRACTOR shall protect the station from damage. 

801.4.2 The ENGINEER shall provide a design to the 
CONTRACTOR that will include relocations, if needed, 
adjustment to grade, and a testing plan to comply with the 
National Association of Corrosion Engineers (NACE) 
requirements. 

801.4.3 The CONTRACTOR shall provide all materials, 
equipment, labor and supervision necessary for the 
completion of the installation, relocation, or adjustment, 
and testing. The CONTRACTOR shall employ a 
Corrosion Construction Supervisor, with experience in the 
installation of similar type systems, to supervise the 
corrosion monitoring facilities installation, relocation, or 
adjustment. The Corrosion Construction Supervisor shall 
be under the direct supervision of a licensed professional 
Corrosion Engineer or a NACE certified Cathodic 
Protection Specialist. The Corrosion Construction 
Supervisor shall instruct the CONTRACTOR on site during 
the initial installation and shall revisit the site as required. 

801.4.4 All construction projects within the vicinity of 
corrosion monitoring stations will coordinate with the 
Water Authority to ensure the integrity and functionality is 
preserved. 

801.6 WATER LINE CONNECTIONS 

801 .6.1 GENERAL: 
All new water line tie-ins to the existing water system shall 
·be directly inspected and approved by the ENGINEER. 
This includes non-pressurized or pressurized connections 
that will result in extension of the existing system. 

801 .7 LOCATIONS OF WATER MAINS AND 
SEWER LINES 
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801.7.1 Unless otherwise authorized by the ENGINEER, 
parallel water and sewer lines shall be installed at least I 0-
feet apart horizontally, and the water line shall be at a 
higher elevation than the sewer. Separate trenches will be 
required in all cases (this shall be effective even though one 
line has been installed prior to the other), and the water line 
shall be at least 18-inches above the sewer; when water and 
sewer lines cross each other, the water line shall be at least 
18-inches above the sewer; otherwise the sewer sh;~ll be of 
pressure class pipe extending between manholes, or 
concrete encased for 10-feet on each side of the water line 
as shown in the Standard Detail Drawings. The crossings 
shall be arranged so that the sewer joints will be equidistant 
and as far as possible from the water main joints. 

801.7.2 Water mains shall not be constructed under 
walkways, sidewalks, curbs and gutters, drivepads, or 
similar concrete structures by tunneling underneath them. 
Trenchless technologies may be allowed with prior 
approval by the Water Authority. The CONTRACTOR 
may cut concrete structures or remove and replace the 
section of the concrete structure to the nearest full 
expansion joint or edge. 

801.8 TRENCHING AND BACKFILLING 

801.8.1 All trenching, bedding, and backfilling activities 
shall conform to Section 70 I. Compaction shall be no less 
than 95% of maximum density as defined by ASTM D 
1557 modified proctor. 

801.9 GENERAL INSTALLATION ITEMS 

80 I. 9 .I The minimum cover over distribution lines shall 
be 3 feet; and 4 feet of cover over transmission and well 
collector lines at finished grade. 

801.9.2 Pipe and accessories shall be new and unused 
and shall be handled in such a manner as to insure delivery 
to the trench in sound, undamaged condition. Particular 
care shall be taken not to injure the pipe coating. No other 
pipe or material of any kind shall be placed inside of a pipe 
or fitting after the factory coating has been applied. 

801.9.3 The interior of the pipe shall be thoroughly 
cleaned of foreign matter before being lowered into the 
trench and shall be kept clean during operations by 
plugging or other approved methods. When work is not in 
progress, open ends of pipes and fittings shall be securely 
closed so that no other substances will enter .the pipes or 
fittings. Any section of the pipe found to be defective 
before or after laying shall be replaced with sound pipe 
without additional expense to the OWNER. 

801.9.4 All nuts and bolts utilized in underground pipe 
connections shall be stainless steel, high strength cast iron 
or high grade, high strength steel. The full length of each 
section of pipe shall rest solidly upon the bed, with recesses 
excavated to accommodate bells and joints. Any pipe that 
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has the grade or joint disturbed after laying shall be taken 
up and re-laid. Pipes shall not be laid in water or when 
trench or weather conditions are unsuitable for the work 
except by as authorized by the ENGINEER. All 
unconnected ends of pipes shall have a valve, plug, or cap 
installed on it. 

801.9.5 Pipe shall be laid to line and/or grade shown on 
the plans or as staked in the field. Changes in horizontal or 
vertical alignment of the pipe at a joint shall not exceed the 
manufacturer's recommended deflection for the type and 
size pipe being laid. When the change required is more 
than the recommended deflection, a fitting or several short 
joints of pipe shall be used. 

801.9.6 When new pipe is to be connected to an existing 
pipe or when crossing an existing pipe line, the 
CONTRACTOR shall excavate the existing lines well in 
advance of the laying of the new pipe line to enable the 
ENGINEER to verify their elevation and placement and to 
make any changes in grade and/or alignment of the new 
pipe line that may be required. 

801.9.7 On all push-on-joints (e.g., bell and spigot, fluid­
tite, and ring-tite) the rubber gasket shall be removed, 
cleaned, the groove cleaned, the gasket replaced, and the 
bell or plain end cleaned before jointing. The gasket and 
the bell or plain end of the pipe to be jointed shall both be 
lubricated with a suitable soft vegetable soap compound to 
facilitate jointing. Care shall be taken to insure that neither 
the bell or collar, or the pipe being jointed is damaged as it 
is being pushed securely into place. 

801.9.8 Flanged and mechanical joints shall be made 
with machine bolts and nuts of the proper size only. All 
components of these types of joints shall be cleaned before 
jointing. Only one ( 1) gasket will be permitted in a flange 
joint. In a mechanical joint, the plain end pipe shall be 
fully seated before the gasket and gland is slipped up to the 
bell. Nuts on both types of joints shall be tightened by 
alternating nuts 180-degrees apart. The CONTRACTOR 
shall be responsible for assuring that proper torque is 
achieved and shall have a torque wrench available for 
verification by the ENGINEER. 

801.9.9 When laying pipe, a metalized detectable 
warning tape shall be installed a minimum of !-foot above 
the top of pipe and 2 to 6 feet below the final surface. The 
tape shall be detectable with a standard metal pipe locator. 
The color of tape shall be safety precaution blue and will be 
inscribed at 10-foot intervals with the words, "CAUTION 
BURIED WATER LINE BELOW.'" Tape shall be 2 inches 
wide. The tape shall be constructed of material that is 
impervious to alkalis, acids, chemical reagents, and 
solvents found in the soils. 

801.9.10 When laying pipe, Electronic Marker Devices 
(EMD's) shall be installed in accordance with Section 170. 

801.9.11 TEMPORARY WATER MAIN 
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801.9.11.1 The CONTRACTOR may install a temporary 
water main (shoo-fly), if approved by the Water Authority, 

. to provide a water service during replacement of the 
existing water main in a street or alley if authorized by the 
Water Authority. The shoo-fly shall be installed at 
locations as agreed with the Water Authority. The 
temporary water main size shall be determined by the 
ENGINEER and designed for traffic and above ground use. 
Access to all driveways shall be maintained. Cost shall be 
considered incidental to the work. 

80l.l0 SPECIFIC PIPE LAYING REQUIREMENTS 

80l.l0.1 Ductile iron pipe shall be installed in 
accordance with A WW A C600 and as herein specified. 

801.10.2 Steel pipe shall be installed in accordance with 
A WW A C604, A WW A C206 for welded joint and as 
herein specified. All field-welded joints shall have one 
coat of coal tar enamel of 3/32-inch thickness. 

801.10.3 Plastic pressure pipe shall be installed in 
accordance with A WWA M23, C900, C905. C605 and/or 
manufacturer's printed recommendations, whichever is 
applicable. Trenching, excavation and backfill is specified 
in Section 70 I. Compaction shall be no less than 95% of 
maximum density as defined by ASTM D 1557 modified 
proctor. A reference mark (a distinct circumferential line) 
is placed on the pipe's spigot by the manufacturer to 
indicate the correct depth of the spigot penetration into the 
pipe's gasket joint. If the pipe is seated too deep or too 
shallow, the pipe may buckle or separate due to thermal 
expansion/contraction, therefore particular attention shall 
be exercised when jointing pipe. The reference mark must 
be showing and not farther than !12-inch from the leading 
edge of the bell. The CONTRACTOR shall verify that the 
manufacturer's reference mark is correct per 
manufacturer's literature. 

801.10.4 All concrete cylinder pipe shall have two small 
bond wires of low resistance, or other approved method, 
welded across the joint to make the joint electrically 
continuous. Where rigid joints are specified, they shall be 
provided as specified herein. The outside joint recess shall 
be completely filled with a rich low shrinkage cement 
grout. The concrete surface in contact with the joint mortar 
shall be moistened with water just prior to pouring the joint 
recess. The mortar shall be poured into the joint recess 
against a water proof paper or cloth diaper laid around and 
lapping the outside field joint. The diaper shall completely 
and snugly enclose the joint recess, being held in place by 
metal box strapping or wire. The mortar shall be poured 
into an opening slightly to one side on the top of the pipe 
and rodded by a flexible wire rod onto place until it appears 
on the opposite side completely. After the joint recess has 
been filled with mortar, adjoining pipe section shall not be 
disturbed. After the joint has been made, the concrete 
lining surfaces of the joint shall be moistened and the 
interior recess tightly jointed and troweled flush and 
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smooth with the inside pipe surface. Grout for painting the 
interior joints shall be of a stiff consistency and shall have 
low shrinkage characteristics. In sizes of pipe smaller than 
24 inches, the mortar shall be buttered all around the 
shoulder inside the bell before the spigot is entered. A 
backing-up tool, such as an inflated rubber ball wrapped 
with burlap, shall be pulled through the joint to compact the 
mortar, completely fill the inside annular space and wipe 
off the excess mortar. Each joint will be inspected by the 
ENGINEER for proper and complete closure prior to final 
acceptance. Flanges shall be protected by "cocoon'' type 
protection coating of coal tar and felt in accordance with 
A WWA C203. When moving individual pipe section, the 
pipe shall be lifted using two web or belt type slings which 
support the pipe between the third and outside quarter 
points. 

801.10.5 All fittings and valves shall be installed as per 
the type of joint as stated herein and/or as shown on the 
plans. 

801 .10.6 All couplings, clamps, sleeves, etc shall be 
installed as per the manufacturer' s printed 
recommendations and as approved by the ENGINEER. 
The CONTRACTOR shall properly restrain all 
appurtenances as necessary. 

801 .10.7 All water lines installed as part of a re-use 
system or other non-potable use shall be purple in color or 
shall be encased in purple PVC wrap. 

801.11 CUTTING: The cutting of any type of pipe shall 
be done as per the manufacturer's printed 
recommendations, as approved by the ENGINEER. Care 
shall be taken in cutting any pipe that has an internal and/or 
external lining or coating. 

801.12 BLOCKING AND RESTRAINED JOINTS 

801.12.1 All restrained joints shall be by mechanical 
means unless directed or approved otherwise by the 
ENGINEER. 

801.12.2 All tees and bends shall be restrained by 
mechanical means. Valves in runs shall be mechanically 
restrained. Butterfly valves shall be flanged. Where rigid 
joints are called for on concrete cylinder pipe, the joints 
shall be flanged or field welded bell and spigot joints in 
accordance with the manufacturer's recommendation. 

801.12.3 All caps and plugs on dead end lines shall be 
mechanically restrained when feasible. Blocking may also 
be required when adequate restrain length is not available. 

801.12.4 Where restrained joints on ductile iron pipe or 
PVC pipe are called for on the plan, the mechanical 
restrammg system employed shall conform to the 
recommendations of the pipe manufacturer. 

801.13 RESTRAINING JOINTS 
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FOR CONCRETE CYLINDER PIPE 

801.13.1 Restrained joints in concrete cylinder pipe for 
thrust restraint shall be produced by continuous welding the 
pipe joints. 

801.14 CONNECTIONS TO EXISTING 
CONCRETE CYLINDER PIPE 

801.14.1 OBJECTIVE: The intent of this Subsection is 
to establish procedural and design criteria for making 
connections to existing concrete cylinder pipe for water 
distribution line extensions, and will be applicable to 4-inch 
and larger size connections. 

801.14.2 
prohibited. 

NEW WATER LINES: Non-factory taps are 

801 .14.3 EXISTING WATERLINES 

80 1.14.3.1 New connections to existing concrete 
cylinder pipe must be approved in writing by the Water 
Authority Field Division Manager. Hot taps and service 
connections will not be allowed. The requester shall 
provide the following information: 

801.14.3.1.1 Justification for the connection 

801.14.3.1.2 City Project name and number 

80 1.14.3.1.3 Date connection to be performed 
(Minimum 30-day notice) 

801.14.3.1.4 Name of the CONTRACTOR who will be 
installing the connection 

801.14.3.1.5 Scheduling of connections is subject to the 
moratorium requirements of the Water Authority 

801.14.3.2 The CONTRACTOR shall coordinate the 
work with the Water Authority Field Division before 
commencing work. The Water Authority Field Division 
shall inspect and approve the entire installation of the 
connection prior to backfilling and returning to service. 

801.16 HYDROSTATIC TESTS: 

801.16.1 The CONTRACTOR shall be required to 
perform hydrostatic tests in all water mains, laterals, dead 
ends, and service lines in accordance with A WW A C600. 
The test shall be conducted in the presence of the 
ENGINEER, or his authorized representative. The testing 
of the lines shall be done without being connected to 
existing lines. The CONTRACTOR shall provide all 
temporary plugs required. Water used for disinfecting may 
be used for hydrostatic testing. Leakage through 
connections to the existing system, leaks in the existing 
lines, or leaking existing valves under the test pressure will 
invalidate the test. The lines shall be tested at 150-pounds, 
or 1.5 times the normal working pressure of the line, 
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whichever is greater, for not less than two hours. All taps, 
gauges, and necessary equipment shall be provided by the 
CONTRACTOR as approved by the ENGINEER, however, 
the ENGINEER may utilize gauges provided by himself if 
he so elects. Each section of the new line between valves 
shall be tested to demonstrate that each valve will hold the 
test pressure. No installed pipe shall be accepted if the 
leakage is greater than that determined by page 80 1-12 
Hydrostatic Test sheet calculations. If the total leakage is 
less than the allowable, the line can be accepted. All 
visible leaks shall be repaired regardless of the amount of 
leakage and the test reconducted. 

801.16.2 The CONTRACTOR shall submit a testing 
plan to the ENGINEER for approval. In cases where a new 
main is being connected to an existing main without the 
installation of a new valve, the end of the new main shall 
be temporarily capped and restrained and a hydrostatic test 
performed. Hydrostatic tests should not be made such that 
an existing valve or existing main is included in the test 
section. Test Sheet on page 801-12 is the standard form 
which must be completed at the time of the test, signed by 
the ENGINEER and delivered to the Water Authority prior 
to acceptance of the Project. 

801.17 DISINFECTING, FLUSHING, AND 
BACTERIA TESTING OF WATER LINES: 

801 .17.1 New water lines shall be installed in such a 
manner as to not require cleaning by flushing. This shall 
require capping stockpiled line, capping lines at night and 
any other time work is not in progress, visual inspection of 
interior of lines, and cleaning as necessary prior to placing 
in the trench. Every effort shall be made to prevent the 
entry of dirt and debris into pipelines under construction. 

801.17 .I. I Mains shall be disinfected in accordance with 
A WW A C651 with chlorine liquid solution, which shall be 
added by an approved method at one end of the lines as 
water is drawn through the lines and service connections. 
The chlorine solution shall remain in the line for at least 24 
hours. The lines shall then be flushed until the chlorine 
residual is equal to the normal residual in the existing 
system or at 0.5 parts per million for un-chlorinated water. 
Dry chlorine shall not be used for disinfection of water 
lines. The flushed water shall be disposed of by the 
CONTRACTOR appropriately. Should results of the 
bacteriological analysis be unsatisfactory, the disinfection 
procedure shall be repeated. 

801.17.1.2 The CONTRACTOR shall be granted three 
free volumes of water for testing, disinfecting, and flushing 
the new installation. All water used for testing, 
disinfecting, and flushing shall be metered. If additional 
water is needed for these purposes, the water shall be paid 
for by the CONTRACTOR at the current water rates. An 
approved backflow prevention system shall be used when 
withdrawing water from any waterlines and hydrants. 
Unmetered connection to the water system shall not be 
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used for providing water for disinfecting, testing, or 
flushing. 

80 1.17.1.3 Water Authority or the ENGINEER will 
collect the water sample to test the water in the existing 
lines at the point of delivery for assurance of clean and 
potable water. The water in the existing lines will be used 
for testing and flushing. 

801.18 INTERFERENCE WITH SERVICE AND 
SCHEDULE OR WORK 

801.18.1 The CONTRACTOR shall obtain the 
perm1ss1on of the ENGINEER before making any 
connections with existing mains. The required operation of 
existing valves will be performed by the Water Authority 
as per Section 18. 

801.18.2 Work shall be started after authorization from 
the Water Authority and the ENGINEER and shall be 
completed in a prompt efficient manner in coordination and 
cooperation with other utilities concerned. 

801.18.3 The CONTRACTOR shall be required to 
arrange his construction to maintain continuous service to 
water users, from existing facilities, to the fullest extent 
possible. CONTRACTOR shall, at all times, withhold 
construction work where any conflicts in the service 
requirements occur. 

801.19 NOTIFICATION OF COMPLETION: 

801.19.1 The CONTRACTOR shall notifY the 
ENGINEER, in writing, when the CONTRACTOR has 
completed construction of a water line. This notification 
should be submitted immediately upon completion; the 
water line shall not be placed in service by the Water 
Authority before the sewer service and the paving, if 
applicable, are in place and until the Water Authority has 
received and accepted all adequate documentation 
submittals per 801.21. Water Authority inspection shall 
consider, on a case by case basis, exceptions for fire 
protection purposes. 

801.20 VALVE BOX REHABILITATION 

801.20.1 The rehabilitation of existing valve boxes as 
shown on the plans or as authorized by the ENGINEER 
shall include the following: 

80 1.20.1.1 Removing and disposing the existing valve 
box, concrete collar, ring, and cover and installing the new 
type box, concrete collar, ring, and cover. 

801.20.1.2 Installation of a new concrete collar is 
required in paved and unpaved areas. Main line pipe size 
and direction of the line shall be scribed on the collar. 

80 1.20.1.3 Install a new electronic marker device. 
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801.20.1.4 
pavement. 

Removal, disposal, and replacement of the 

801.20.1.5 Excavation, backfill, and compaction. 

80 1.20.1.6 All materials, labor, and equipment necessary 
to do the work. 

801.20.2 The work under this item shall be constructed 
per the Standard Detail Drawings 

801.21 DOCUMENTATION SUBMITTALS 

801.21.1 At the time of the final inspection, the 
following documentation will be submitted to the 
ENGINEER and to the Water Authority: 

801.21.1.1 
system 

Hydrostatic test data of the new water line 

80 1.21.1.2 Microbiological test reports which were taken 
at representative locations along the system. 

801.21. 1.3 All valves at that time shall be in the open 
position, unless otherwise authorized by the ENGINEER 
and Water Authority. 

80 1.21.1.4 A marked-up set of construction drawings 
reflecting as-built conditions. This does not supplant the 
requirements for record or as-built drawings. 

801.22 MEASUREMENT AND PAYMENT 

801.22.1 PIPE: 
Payment for all sizes and types of pipe shall be made on the 
basis of measurement per linear foot, including the length 
of fittings, valves, etc. The contract unit price of pipe shall 
include all jointing and coupling materials necessary for its 
installation and connections to other sections of pipe, 
except for fittings, valves or other appurtenances. The cost 
of hydrostatic testing, flushing and disinfecting of new 
water lines shall be included in the contract unit price for 
the item in place. Pipe locator tape for pipe shall be 
included in the contract unit price of the pipe. Joint 
restraint shall be paid for separately. 

801.22.2 DEPTH OF TRENCH: 

80 1.22.2.1 The contract unit price for pipe and 
appurtenances in all cases shall include the trenching, 
installation, and compacted backfilling for trench cuts as 
specified in Section 701. 

80 1.22.2.2 Payment for additional excavation deeper 
than the specified limits shall be made on the contract unit 
price per vertical foot per linear foot, and shall include 
trenching, installation of pipe and appurtenances, and 
compacted backfilling in the deeper trench. 
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801.22.3 REMOVAL AND DISPOSAL OF PIPE 

80 1.22.3.1 The payment for removal shall be made on a 
unit price per linear foot; there shall be no additional cost to 
the OWNER for disposal. 

801.22.3.2 The payments for removal and disposal shall 
include trenching and compacted backfilling. 

801.22.4 CAST IRON AND DUCTILE IRON FITTINGS: 

80 1.22.4.1 All cast iron and ductile iron fittings shall be 
measured and paid for at the contract unit price per pound 
based on weights of an all mechanical joint ends fitting for 
the type and size of fitting used as specified in A WW A 
C II 0, regardless of the type of ends on the fitting installed. 
The contract unit price per pound of fittings shall include 
all gaskets, glands, bolts, and nuts required. No separate 
payment will be made for these items. 

801.22.4.2 When the CONTRACTOR installs a Water 
Authority-furnished fitting and replaces that fitting in the 
Water Authority 's inventory, the CONTRACTOR shall be 
paid the full contract unit price of that fitting as outlined 
above. If the CONTRACTOR does not replace the fitting 
in the Water Authority's inventory, the payment to the 
CONTRACTOR will be at the contract unit price of the 
fitting less the cost of the fitting itself. 

801.22.4.3 Fitting Insertion: The insertion of a fitting 
into an existing pipe line shall be measured and paid for at 
the contract unit price per pound based on weights of an all 
mechanical joint end fitting and if required on all 
mechanical joint connecting piece (coupling) of the type 
fitting and size used, as specified in AWWA CllO, 
regardless of the type of ends on the fitting and coupling 
installed. This payment shall include all compensation for 
the excavation, cutting and removal of the existing pipe, 
installation of the fitting and coupling, if required, the re­
cutting of the existing pipe or new pipe installed between 
the fitting and coupling, and backfill and compaction 
complete in place. In addition to the payment for the fitting 
insertion, the CONTRACTOR shall be paid for each non­
pressurized connection and if pavement, curb and gutter, 
sidewalk, drive pad, etc., are removed, these items will be 
paid for as part of the appropriate item. 

801.22.5 REMOVAL AND DISPOSAL 
OF PIPE AND APPURTENANCES: 

80 1.22.5.1 The payment for removal and disposal shall 
include trenching and compacted backfilling. 

801.22.6 CONCRETE CYLINDER FITTINGS: 
Concrete cylinder pipe fittings, such as flanged outlets, 
bends, reducers, etc., shall be considered as incidental to 
the contract unit price for installation of the pipe, as shown 
on the construction plans. 

801.22.7 COUPLINGS: 
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The measurement for steel or cast iron couplings shall 
include payment for all gaskets, bolts, and incidental 
materials as may be needed for its complete installation. 
Payment shall be made on the contract unit price per each 
size of coupling required. 

801.22.8 STEEL FITTINGS: 
Steel fittings shall only be used when authorized by the 
ENGINEER and when needed to connect to an existing 
steel water line. Measurement and payment for steel 
fittings, when authorized, shall be made at the contract unit 
price per pound based on weights of an all mechanical joint 
ends fitting of the type fitting and size used, as specified in 
A WW A C II 0. This payment shall include all fabrication 
and welding required on the fitting. 

801.22.9 VALVE AND VALVE BOXES: 

801.22.9.1 Valves shall be measured and paid for at the 
contract unit price per each size of valve. The contract unit 
price for valves 24-inch and larger shall include the bypass 
valve, fittings and piping, complete in place. 

801.22.9.2 Valve Boxes shall be measured and paid for 
at the contract unit price per each per type of valve box. 
Payment shall include the polymer coated corrugated metal 
pipe, new ring, cover, new concrete pad, and new EMD 
complete in place. 

80 I .22.1 0 FIRE HYDRANTS 

801.22.10.1 Fire Hydrants shall be measured and paid 
for at the contract unit price per each per depth of bury. 
Payment shall include excavation, gravel drain pocket, 
mechanical restraining system, backfilling, and compaction 
complete in place. 

801.22.10.2 Measurement and payment for removal of 
existing fire hydrant shall be per each and shall include 
excavation and salvage of the existing fire hydrant, valve 
and pipe back to the water main, capping the tee, 
backfilling and compaction as required for the location of 
the fire hydrant and appurtenances. Removal and 
replacement of existing paving, curb, gutter, and sidewalk 
will be covered under those bid items. 

801.22.11 VALVE BOX ADJUSTMENTS: 

80 1.22.II.l Valve box adjustment using the adjustment 
collar and insert shall be measured and paid for per each 
complete in place including the concrete pad and EMD. If 
existing ring and cover do not match current approved 
standards, a new ring and cover that does comply with the 
Standard Specifications shall be installed and the cost shall 
be considered incidental to the valve box adjustment. 

801.22.11.2 When the adjustment height required on a 
valve box exceeds the height of the adjustment collar or the 
valve box has been previously adjusted, the valve box shall 
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be rehabilitated. Measurement and payment shall be made 
as specified under Valve Box Rehabilitation. 

801.22.12 WATERLINE CONNECTIONS: 

80 1.22.12.I Non-pressurized Connections: 
Non-pressurized connections shall be measured and paid 
for at the contract unit price per each for any size or type of 
pipe, complete in place, which shall include any extra 
excavation required, shut-off coordination, the removal of 
any caps or plugs or the cutting of the existing pip€ any 
number of times required to make the connection, drainage 
plan (if required), pumping or handling of the water, 
backfilling and compaction. Fittings shall be measured and 
paid for per pound as specified herein, including all types 
of couplings. 

801.22.12.2 Pressurized Connections: 
Pressurized connections shall be measured and paid for at 
the contract unit price per each per location shown on the 
plans, complete in place, which shall include excavation, 
the cleaning or removal of existing pipe coatings and 
coverings, hydrostatic testing, the tapping, any grouting 
required, backfilling and compaction. The installation of 
the tapping sleeve and gate valve is to be paid under 
separate item or as indicated on the plans. 

801 .22.I2.3 Connection to Steel Water Lines: 
All connections to existing steel water lines shall be made 
by using a transition coupling. The measurement and 
payment for this type of connection shall be made per 
pound of fitting for a Mechanical-Joint Connecting Piece of 
the size used based on the weights specified in A WWA 
CliO. 

801.22.13 THRUST RESTRAINTS: 

801.22.13.1 CONCRETE BLOCKING: 
When concrete blocking is used, as authorized by the 
ENGINEER, the blocking shall be measured and paid for at 
the contract unit price per cubic yard placed to the neat 
lines shown on the plans or per the Standard Detail 
Drawings. 

801.22.13.2 RESTRAINING JOINTS FOR 
CONCRETE CYLINDER PIPE: 

Measurement and payment for this item shall be at the 
contract unit price per linear inch of circumferential 
welded, complete in place, including protective coating of 
the weld. 

801.22.13 .3 MECHANICALLY RESTRAINED JOINTS: 
Mechanically restrained joint assemblies shall be measured 
and paid for at the contract unit price per each assembly per 
size of the pipe per each type (pipe to pipe, pipe to 
mechanical joint, pipe to fitting, etc.) complete in place. 

801.22.13.4 VALVE ANCHORAGE: 
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No separate measurement nor payment shall be made for 
valve anchorage as per Standard Detail Drawing. The cost 
of this work shall be included with the cost of the valve. 

801.22.14 PRESSURE REDUCING VALVE (PRY): 
Measurement and payment for furnishing and installing a 
PRY shall be made at the contract unit price per each per 
size, complete in place as shown on the plans or in the 
Standard Detail Drawings. The payment shall include all 
labor, gauges, equipment and material required for the 
excavation, the PRY, all by-pass piping, fittings and valves 
both inside and outside the structure, the structure, 
backfilling and compaction. 

801.22.15 AIR RELEASE VALVE (ARV): 
Measurement and payment for furnishing and installing an 
ARV shall be made at the contract unit price per each per 
size of ARV, complete in place as shown on the plans or in 
the Standard Detail Drawings. The payment shall include 
all labor, equipment and materials required for the 
excavation, ARV, piping, fittings, gate valve, structure, 
backfilling, compaction, EMD, valve box, and concrete 
collar. 

801.22.16 VALVE BOX REHABILITATION: 
Valve box rehabilitation shall be measured and paid for at 
the contract unit price per each, complete in place which 
shall include the removal of the existing valve box, 
excavation, the new valve box installed, EMD, backfilling, 
compaction and the installation of the concrete collar. If 
existing ring and cover do not match current approved 
standards, a new ring and cover that does comply with the 
Standard Specifications shall be installed and the cost shall 
be considered incidental to the valve box rehabilitation. 

801.22.17 CONCRETE STRUCTURES: 
The removal and replacement of concrete structures such as 
sidewalks, drive pads, wheelchair ramps, and curb and 
gutters, as required for the installation of water lines shall 
be measured and paid for as specified in Section 340 and 
343. 

801 .22.18 BEDDING MATERIAL: 
No separate measurement nor payment shall be made for 
bedding material required when shown on the plans or 
when required due to the type of pipe supplied by the 
CONTRACTOR. The cost ofthe bedding material shall be 
included in the unit price of the pipe. If bedding material is 
not required by the conditions above, but is required due to 
the conditions encountered during construction, then the 
bedding material shall be measured and paid for as 
specified in Section 70 I. 

801.22.19 SURPLUS MATERIALS: 
No separate measure nor payment will be made for the 
removal and disposal of surplus material generated by the 
pipe, bedding material or the use oflean fill. 

801.22.20 CORROSION MONITORING 
STATION ADJUSTMENTS TO FINISHED GRADE 
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801.22.20.1 Corrosion monitoring station 
adjustments to grade shall be measured and paid per each 
complete in place including electrical connections or 
extensions needed, pea gravel, concrete collar, and traffic 
rated box and cover to comply with current standard detail 
drawings. 



Test No.: ___ _ 
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HYDROSTATIC TEST 

PROmCTNAME: ____________________________ __ 
DA~-----------------

PROJECTNUMBER: ______ CONTRACTOR: ___________________ _ 

LOCATION: ________________________________________________ __ 

PIPE MATERIAL: -----DIP ______ PVC ___ CCP ___ Fabricated Steel 

Test Length (S) = ft. 

Size (D) - _____ inches 

Pressure (P) "" psi • gauge (average leSt pressure during the hydrostatic test) 

Leakage Allowed (LALL) • gal/ hr (Lt.LL = SD .fp /133,200 per A WWA C600·99) 

Basis: Only resilient seated gate valves andlor rubber seated butterfly valves are used. No metal seated valves are aDowed. 

Total Leakage Allowed for 2 hour· Test Period: LALL • 2 hours"" ____ gallons 

Actual Amowtt of Water ADDED to maintain 150 psi :1: S psi for 2 hours m -----gallons 

If actual amount of water added is LESS TIIAN total leakage allowed. test PASSED 

If actual amount of water added is GREATER THAN total leakAge allowed, test FAILED 

___ Test Passed -~--Test Failed 

Contractor Date Inspector Date 

Project Manager Date 

CO~=---------------------------------------------------

Note: See Section 801.16 for the Specification for test procedure. 

(Revised Jan 2011, Update No. 8) 801-12 



. 
SECTION 802 

INSTALLATION OF WATER SERVICE LINES 

802.1 GENERAL: 
This section pertains to the water service line which 
extends from the distribution line to the water meter. 

802.2 REFERENCES 

802.2.1 

A-536 

B-62 

B-88 

D-2000 

802.2.2 

802.2.3 

C-800 

802.3 

American Society for Testing and 
Materials (Latest Editions) 
(ASTM) 

Specifications for Ductile Iron 
Castings 

Specifications for Composition 
Bronze or Ounce Metal ~astings 

Specification for Seamless Copper 
Water Tube 

Classification System for Rubber 
Products in Automotive 
Applications 

American 
Association 
(AWWA) 

Water 
(Latest 

This publication: 

Works 
Editions) 

Section 163 Ductile Iron Castings 

Underground Service Line Valves 
and Fittings 

MATERIALS 

802.3.1 SERVICE LINE FITTINGS: 
All service line fittings shall be in full compliance 
with the latest version of A WW A Standard C800, 
except as modified herein. Fittings shall be of the type 
required for the type of service line being installed. 

· All stops shall be of the round, full opening type with 
no restriction in the opening less than the nominal 
size. Fittings incorporating a threaded plastic gripper 
and "0" ring seal may be utilized in lieu of the flared 
configuration. All service pipe and fittings shall be 
designed to sustain an operating pressure of 150-psi. 

802.3.2 COPPER SERVICE PIPE: The '!.-inch to 
2-inch copper service pipe shall conform to ASTM B 
88 and shall be Type K, unless otherwise specified. 
Copper tubing shall be bent with approved tube 
benders without any kinks or sharp bends. Cutting of 
tubing will be performed with cutters designed for that 
purpose. Couplings used to join two pieces of tubing 
together shall not be installed anywhere on the service 
line between the water meter and the water main. 

802.3.3 TAPPING SADDLES: 

(Revised Jan 2011, Update No. 8) 

802.3.3 .I Service saddle bodies shall be of cast iron, 
ductile iron, or bronze. The type of saddle used must 
be listed on the current Water Authority Approved 
Products List. Straps, nuts, bolts, and washers shall be 
of stainless steel or bronze. Gaskets shall be 
vulcanized elastomeric rubber or synthetic rubber 
compound. 

802.3.3.2 The saddles shall be tapped for the type of 
thread being used on the corporation stop. 

802.3.3.3 Tapping saddles for PVC C900 pipe shall 
have bronze straps and shall be installed as per the 
manufacturer's printed recommendations. 

802.3.4 METERS: 
Meters are furnished and installed by the Water 
Authority for new service installations. For 
replacement and relocation work, the existing meters 
shall be reinstalled by the CONTRACTOR. 

802.3.5 METER 

802.3.5.1 METER BOXES FOR 
'X-INCH TO l-INCH METERS: 

802.3.5.1.1 Meter boxes with two meters shall be 
centered on adjacent property lines. 

802.3 .5.1.2 The meter box is to be part of an 
underground enclosure for water meters and shall have 
a ductile iron cover plate and lid. 

802.3.5 .1.3 Meter box shall be cast in one piece to 
form a hollow rectangle and new material or recycled 
materials shall be used in its manufacture. 

802.3.5.1.4 The box material shall have the 
following minimum mechanical properties at variable 
ambient temperatures of -20"F to 120"F, compressive 
strength equal to 10,000 psi, tensile strength equal to 
I ,500 psi and flexural strength equal to 7,500 psi. 

802.3.5.1.5 Meter boxes to be installed shall have 
no visual cracking, crazing, checking, blistering, 
surface pitting, or deformation. 

802.3.5.1.6 The finished meter box shall have the 
following physical properties: 

802.3.5.1.6.1 Maximum wall deflection shall not 
exceed 1/8 inch at any one point when subject to earth 
pressures or forces created during backfilling. 

802.3.5.1.6.2 Material used for making the box shall 
be non-biodegradable when buried and/or exposed to 
water. Life expectancy of the box shall be at least 20 
years. 

802.3.5.1.6.3 Overall weight of the box component 
shall not exceed 80 pounds. 
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802.3.5.1.6.4 Inside dimensions of the box shall 
conform to the current Standard Detail Drawings. 
This meter box is for one and two meter installations. 

802.3.5.1.6.5 Inside and outside surfaces of the 
walls shall be reasonably smooth and free of burrs. 

802.3.5.1.6.6 All materials used for box 
construction shall be approved for use in the domestic 
water supply system. 

802.3.5.2 METER BOX COVER AND LID: 

802.3.5.2.1 The size, dimensions, and details of the 
meter box cover and lid are as shown in -the Standard 
Detail Drawings. 

802.3.5.2.2 The casting shall conform to ASTM 
A536. The castings shall be true to pattern in form 
and dimensions and be free from pouring faults, 
sponginess, cracks, blowholes, or other defects. 
Castings shall be filleted boldly at angles and arises 
shall be sharp and true. Edges shall be rounded or 
chamfered. The castings shall be thoroughly cleaned 
and the parting lines, grates, and risers ground flush. 
The lid shall seat firmly in the cover without rocking. 
The lid top surface shall be flush with the top surface 
of the cover. The lid shall be easily removed from the 
cover. 

802.3.5.2.3 The cover and lid shall have, integrated 
in the casting top, a corrugated design to provide a 
non-slip surface. The lid shall have, integrated in the 
top of the casting, the words "WATER 
AUTHORITY". 

802.3.5.3 METER BOX FOR 
l Yl-INCH AND 2-INCH METERS: 

802.3.5.3.1 The meter box is to be part of an 
underground enclosure for water meters. 

802.3.5.3.2 The meter box and cover with lid shall 
be selected from those on the Water Authority 
Approved Product List. 

802.3.5.3.3 The material used for manufacturing the 
box, cover and lid shall be new or recycled materials 
and shall have the following minimum mechanical 
properties at ambient temperatures from -20"F to 
120"F: Compressive Strength= 11,000 psi., Tensile 
Strength = 1,700 psi., and Flexural Strength = 7,500 
psi. 

802.3.5.3.4 Meter boxes to be installed shall have 
no visual cracking, crazing, checking, blistering, 
surface pitting, or deformation. 

802.3.5.3.5 The finished meter box shall have the 
following physical properties: 
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802.3.5.3.5.1 Box, cover, and lid shall be rated for a 
load capacity of 1,000 lbs. over a 4-inch by 4-inch (4" 
x 4") area. 

802.3.5.3.5.2 The overall weight of the box, cover, 
lid, and extension shall not exceed 80 lbs. 

802.3.5.3.5.3 Maximum wall deflection shall not 
exceed l/8 inch at any one point when subjected to 
earth pressures or forces created during backfilling. 

802.3.5.3.5.4 The material used for making the box 
shall be non-biodegradable when buried underground 
and exposed to water. 

802.3.5.3.5.5 The minimum dimensions of the box, 
cover, and lid shall conform to the current Standard 
Detail Drawings. 

802.3.5.3.5.6 The walls inside and outside of the 
box shall be reasonably smooth and free of burrs. 

802.3.5.3.5.7 The cover of the meter box shall have 
a non-skid surface and have "WATER AUTHORITY" 
inscribed on the top. The cover shall be secured to the 
box by bolts. 

802.3.5.3.5.8 All materials used for constructing the 
box, cover, and lid, shall be approved for use in 
domestic water supply systems. 

802.3.5.4 LOCATIONS OF METER BOXES: 
Meter boxes shall be located within the right-of-way 
as shown on the Standard Detail Drawings or within 
easements as approved by the Water Authority. 

802.3.6 CORPORATION STOP: 
The corporation stop shall be A WW A thread inlet by 
compression-type outlet or Pack Joint to fit %-inch, l­
inch, 1.5-inch, and 2-inch copper tubing, as allowed 
on the Water Authority Approved Product List. 

802.3.7 TAILPIECE: · 
The service shall be placed in the meter box with a 
copper tubing tailpiece for %-inch to 2-inch services, 
protruding from the standard concrete pad into the 
owner's property with a Pack Joint capped fitting to 
which the plumber can connect. Maintenance of the 
tailpiece is the responsibility of the customer. 

802.3.8 COPPERSETTERS: 
Coppersetters shall have pipe connections for Type K 
Copper Tubing. The coppersetter shall be an 
assembly of brass and copper tubing with a bottom 
bar, shall have a bronze ball valve on the inlet side of 
the meter, and shall be furnished with coupling 
gaskets. The coppersetters shall be selected from the 
Water Authority Approved Product List. 
Coppersetters shall have temporary threaded plugs in 
the meter connections and shall be furnished free of 
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excess grease. A stabilizer bar of 12-inches by Yl-inch 
galvanized pipe shall be inserted in the yoke assembly 
as shown on the Standard Detail Drawings. A 
coppersetter with dual check valve shall be installed as 
per the Cross Connection Control section. 

802.3.9 CROSS CONNECTION CONTROL: 

802.3.9.1 Approved dual check valves shall 
be installed on all services within pressure zones 0-W, 
1-W, and 1-E. Water customers having private wells 
located within water pressure zones other than zones 
0-W, 1-W, and 1-E, that connect to the municipal 
water system shall: a) agree to permanently abandon 
the use of private wells by plugging the wells in 
accordance with the State Engineer's procedures prior 
to connecting to the municipal water system; or b) 
agree to completely sever the private well from the 
premise's existing plumbing system and install a USC 
approved reduced pressure principal backflow 
prevention assembly at the water meter. 

802.3.9.2 All customers connected to a non­
potable water system and the public water system shall 
install a USC approved reduced pressure principal 
backflow prevention assembly approved by the Water 
Authority at the potable service connection. 

802.3.9.3 All fire line services to fire 
protection systems shall be equipped with a USC 
approved reduced pressure principal backflow 
prevention assembly approved by the Water Authority 
and Fire Marshal having jurisdiction at each service 
connection. 

802.3.9.3.4 A USC approved double check 
valve assembly approved by the Water Authority and 
Fire Marshal having jurisdiction may be installed 
instead of a reduced pressure backflow prevention 
assembly provided the fire protection system contains 
ANSI/NSF Standard 60 or 61 water piping throughout 
the entire fire protection system, the fire sprinkler 
drain discharges into atmosphere, and there are no 
reservoirs, fire department connections, connections 
from auxiliary water supplies, antifreeze nor other 
additives. 

802.4 SERVICE LINE INSTALLATIONS 

802.4.1 NEW %-INCH TO 2-INCH 
SERVICE LINES: 

802.4.1.1 New service lines shall be completed in 
accordance with Standard Detail Drawings and shall 
include the following: 

802.4.1.1.1 Furnish and install tapping saddle, 
EMD, corporation stop, tubing, coppersetter, meter 
box, cover, lid, tailpiece, and concrete collar, complete 
in place, including excavation, backfill, and flushing. 
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802.4.1.2 Meters shall not be installed as part of this 
work. However, construction of the meter box and 
placement ofthe yoke shall be such that at a later date, 
the meter may be installed properly and easily. 

802.4.1.3 The CONTRACTOR shall be responsible 
for proper vertical and horizontal location of the box 
over the meter yoke. 

802.4.2 REPLACEMENT OF 
%-INCH TO 2-lNCH SERVICE LINES: 

802.4.2.1 Replacement service lines are essentially 
new services installed in conjunction with the 
replacement of the water main. Unless otherwise 
specified in the Contract Documents, all existing 
services shall be replaced with new material between 
the water main and the meter yoke. 

802.4.2.2 Replacement service line work does not 
include any relocation or rehabilitation of the meter. 
The work shall consist of the following: 

802.4.2.2.1 Furnish and install tapping saddle, 
EMD, corporation stop, coppersetter and tubing, 
complete in place, including flushing. 

802.4.2.2.2 Re-connection to the meter. 

802.4.2.2.3 All necessary excavation, backfill, 
including sidewalk, curb, gutter, pavement removal 
and replacement. 

802.4.3 %-INCH TO 2-INCH 
METER RELOCATION 

802.4.3.1 A meter relocation is the relocation of an 
existing meter to a position closer to the water main. 
The meter relocation item is to be used when the 
service line is not replaced. 

802.4.3.2 A new meter box and cover shall be 
furnished and installed. 

802.4.3.3 A coppersetter shall be used in the 
reinstallation of the meter, for services sized %-inch 
thru 2-inch, and shall be of a height to properly 
position the meter vertically within the box, as shown 
in the Standard Detail Drawings. 

802.4.3.4 When moving the meter further from the 
water main, refer to section 802.4.1. The existing line 
shall be abandoned and the corporation stop shall be 
closed. 

802.4.3.5 When determined by the Water Authority, 
the existing meter shall be replaced by the 
CONTRACTOR with a meter furnished by the Water 
Authority. Any I Y. -inch meters found in the field 
shall be replaced with l-inch meters by the Water 
Authority. 
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802.4.3.6 The work and materials shall include the 
coppersetter, connector pieces, excavation, tubing, 
backfill, removal and replacement of meter, 
installation of new meter box, and concrete pad. The 
work shall also include all necessary disconnections, 
and connections of the house and meter box service 
lines, complete restoration of the affected site 
(including landscaping) and adjustment of the meter to 
the level shown in the Standard Detail Drawings. 

802.5 Meter boxes shall not be located or relocated 
in driveways or drivepads unless authorized by the 
ENGINEER. 

802.6 :X-INCH TO 2-INCH METER 
REHABILITATION AND REPLACEMENT 

802.6.1 :X-INCH TO 2-INCH 
METER REHABILITATION: 

802.6.1.1 Meter rehabilitation is applicable where 
the meter box deficiency exists. Deficiencies include 
obsolete, broken above or below grade, improperly 
sized, or existing location does not allow access to the 
meter, curb stop, or connector pieces (does not meet 
new installation standards). When any of these 
conditions exist, the meter box and meter installation 
shall be rehabilitated, as authorized by the 
ENGINEER. 

802.6.1.2 The work and materials shall include: 

802.6.1.2.1 .Furnish and install a new coppersetter, 
meter box, cover and lid, and concrete pad. 

802.6.1.2.2 Furnish and install any reconnection 
pieces necessary for a complete service restoration. 

802.6.1.2.3 Flushing out of the service line. 

802.6.1.2.4 Site restoration (including any 
necessary landscaping) and cleanup. 

802.6.2 o/.-INCH THRU 2-INCH 
METER REPLACEMENT: 

Meters to be replaced under "Service Line 
Replacement'" and "Meter Relocation" work shall be 
performed in accordance with the following 
procedure: 

802.6.2.1 All existing meters involved with 
·'Service Line Replacement" and "Meter Relocation" 
work shall be replaced by the CONTRACTOR with a 
meter provided by the Water Authority. 

802.6.2.2 The replacement meter shall be requested, 
in writing by the CONTRACTOR, to the Water 
Authority, with documentation of address and meter 
size for each meter to be replaced, project name and 
number, and CONTRACTOR' S name. 
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802.6.2.3 The request shall be received at least 
seven days prior to issuance of meters. 

802.6.2.4 A meter replacement worksheet must be 
filled out by the CONTRACTOR and submitted to the 
Water Authority which will include the date of 
installation, address of service, old meter brand, old 
meter serial number, old meter size, old meter reading, 
new meter brand, serial number, size, and reading. 

802.6.2.5 The CONTRACTOR shall handle all 
meters so as not to damage them and shall be 
responsible for the meters from the time of receipt to 
tum in. Stolen or lost meters shall be replaced at the 
CONTRACTOR'S expense. 

802.7 SERVICE LINE REMOVAL 

802.7.1 When an existing service line is to be 
decommissioned, the CONTRACTOR shall remove 
and dispose the meter box and service line back to the 
main where the corporation stop will be turned to the 
closed position and buried. 

802.8 MEASUREMENT AND PAYMENT 

802.8.1 METERED SERVICE LINE 
INSTALLATIONS: 

For %-inch through 2-inch, new service line, service 
line replacements and transfer, meter relocation, 
meter replacement, and meter rehabilitation shall be 
measured and paid for as a completed unit of 
installation in accordance with the applicable items 
contained in the Bid Proposal, which payment shall 
include all materials, labor and equipment required to 
install, flush and place into service the applicable item. 

802.8.2 SERVICE LINES: 
Unless otherwise authorized in the Contract 
Documents or by the ENGINEER, service line 
materials and fittings shall be considered incidental to 
the applicable pay item established in the Bid 
Proposal. 

802.8.3 PAVEMENT REMOVAL 
AND REPLACEMENT: 

Unless otherwise authorized in the Contract 
Documents or by the ENGINEER, pavement removal 
and replacement shall be considered incidental to the 
applicable pay item established in the Bid Proposal. 

802.8.4 SERVICE LINE REMOVAL 

802.8.4.1 Service line removals shall be measured and 
paid for at the contract unit price per each, which shall 
include removal of the existing meter box, removal of 
the existing service line, and closing the corporation 
stop. Removal and replacement of any subgrade or 
asphalt is considered incidental to the removal. 
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900.1 GENERAL 

This section pertains to the collection and conveyance facilities for sewage and storm runoff in underground piping 
systems 

900.2 CONTENTS 

Section No. 

901 
905 
910 
915 
920 
925 

Title 

Sanitary Sewer Collector and Intercepter Facilities 
Sanitary Service Lines 
Storm Sewer Pipe Installations 
Storm Sewer Drainage Appurtenances 
Sanitary and Storm Sewer Manholes 
Vacuum Sewer Collector, Interceptor and Force Main Facilities 



SECTION 901 

SANITARY SEWER COLLECTOR AND INTERCEPTER FACILITIES 

901.1 GENERAL 

The construction items, specified in this 
section, are common to sanitary sewer 
collector and intercepter facilities. 

901.2 REFERENCES 

901.2.1 AST!1 
c 43 D 2321 
c 425 D 3034 
c 443 F 679 
c 478 F 794 

901.2.2 AHWA 
c 603 

901.2.3 This publication per SECTIONS: 
101 123 
102 124 
105 125 
106 129 
108 701 
121 

901.3 11ATERIALS 

802.3.1 PIPE: sewer line pipe and fit­
tings shall be as specified in other 
sections, as follows: 

Plastic Pipe 
Reinforced Concrete Pipe 
Reinforced Concrete Pressure 

Pipe 
Vitrified Clay Pipe 
Ductile Iron Pipe 

901.4 CERTIFICATION 

Section 117 
section 123 

Section 124 
section 125 
Section 129 

The OWNER/ENGINEER will be supplied with 
a certification on each item or type of 
material required in the sewer line, as 
to that i tern meeting the specifications 
and/or the reference specifications 
before that item is installed. 

901.5 INSTALLATION 

901.5.1 GENERAL: 

901.5 .1.1 Pipe and appurtenances shall 
be ne1v and unused. The type of pipe to 
be installed shall be as approved by 
these specifications or unless otherwise 
shown on the drawings. Pipe and appurte­
nances shall be handled in such a manner 
as to insure delivery to the trench in 
sound, undamaged condition. Particular 
care shall be taken to prevent damage to 
any pipe coating. 

901.5.1.2 The interior of the pipe shall 
be thoroughly cleaned of foreign mate­
rial before being lowered into the trench 
and shall be kept clean during construc­
tion operations. When work is not in 
progress 1 the open ends of pipe shall be 
securely closed so that no foreign mate­
rials will enter the pipe. Any section 
of pipe found to be defective before or 
after laying shall be replaced with sound 
pipe, or repaired in a manner satisfac­
tory to the ENGINEER, without additional 
expense to the OWNER. 

901.5.1.3 The CONTRACTOR shall install a 
plug in the new sewer at any point of 
connection to an existing systeD. The 
plug shall remain in place until the 
ENGINEER and Liquid waste Division 
authorize its removal in writing. The 
CONTRACTOR shall not flush or otherwise 
discharge any flow into an existing 
system unless approved in writing by the 
ENGINEER. 

901.5.1.4 Pipe shall be laid to l1ne and 
grade as shown on the plans and as staked 
in the field. The bedding of the trench 
shall be graded and prepared to provide a 
firm and uniform bearing throughout the 
entire length of the pipe barrel. suit­
able excavation shall be made to receive 
the bell of the pipe and the joint shall 
not bear upon the bottom of the trench. 
All adjustment to the line and grade 
shall be made by scraping away or filling 
in with pipe zone material under the body 
of the pipe, and ~ot by wedging or block­
ing. When connections are to be made to 
any existing manhole 1 pipe 1 or other 
improvement, the actual elevation or 
position of which cannot be determined 
without excavation, the CONTRACTOR shall 
excavate for and expose the existing im­
provement before laying the connecting 
pipe or conduit. When existing under­
ground improvements may reasonably be 
expected to conflict with the line or 
grade established for the new sewer line, 
the ENGINEER shall request the CON­
TRACTOR to excavate as necessary to 
expose and locate such potentially con­
flicting underground improvements prior 
to laying the new pipe. Any adjustment 
in line or grade which may be necessary 
to accomplish the intent of the plans 
will be made, and the CONTRACTOR will be 
paid for any additional work resulting 
from such change in line or grade in the 
manner provided for in the General Condi­
tions. 
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901,5,1.5 Connections to existing man­
holes shall be made by core drilling 
through the manhole wall. The CONTRACTOR 
shall take care to avoid unnecessary 
damage to the existing manhole. 

901.5 .1.6 Pipe shall be laid upgrade in 
a continuous operation from structure to 
structure, with the socket or collar ends 
of the pipe upgrade unless otherwise 
permitted by the ENGINEER. 

901.5.1,7 sanitary sewer mains shall not 
be constructed under walkways, sidewalks, 
curbs and gutters, drivepads, or similar 
concrete structures by tunneling under­
neath them. The CONTRACTOR will cut 
these concrete structures by using a con­
crete saw or, at his option, he may 
remove the section of the concrete struc­
ture to the nearest full expansion joint 
or edge. 

901.5.2 PLASTIC PIPE INSTALLATION; 

901.5.2.1 Plastic sewer pipe shall be 
connected and placed in the trench in 
accordance with the manufacturer's 
recomnendations. Where a conflict arises 
with this Specification, this Specifica­
tion shall control. Trenching, embed­
ment, and backfill shall be as specified 
in section 701. 

901.5.2.2 The reference mark (a distinct 
circumferential line) is placed on the 
pipes spigot end by the manufacturer to 
indicate the correct depth of spigot 
penetration into the pipe gasket joint. 
If the pipe is seated too deep or too 
shallow the pipe may buckle or separate 
due to thermal expansion/contraction. 
Spigot penetration shall be within l/4" 
of the manufacturer's recommended mark. 

901,5.2.3 Por plastic pipe connection to 
manholes the CONTRACTOR shall install an 
appropriately sized press seal gasket, 
such as PS-10 by Press seal Gasket 
corporation, Large Diameter llaterstops 
for Concrete ~1anhole Adapters by Fer nco, 
or approved equal. The gasket shall be 
installed per manufacturer's directions. 
No direct payment shall be made for this 
i tern; this cost shall be included in the 
pipe bid item price. 

901.5.2.4 Not less than thirty (30) days 
after the installation and backfilling of 
plastic sewers, including any service 
connections, the CONTRACTOR shall, in the 
presence of the ENGINEER, test deflection 
of the pipe with a mandrel (GO-NOGO 
device). The mandrel shall be hand 
pulled. All pipe with deflections in 
excess of five (5) percent of the base 
internal diameter, as determined by ASTt-1 
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D 3034, ASTt1 ? 679, or ASTM F 794 shall 
be excavated, rerounded, backfilled and 
retested after an additional period of at 
least thirty days. Mandrels shall have 9 
ribs and be only hand pulled through the 
test section. The CONTRACTOR shall 
furnish the mandrels. The length of the 
minimum radius portion of the mandrel 
shall not be less than the one-third of 
the nominal diameter of the pipe tested. 
':'he pipe shall be flushed and cleaned by 
the CONTRACTOR prior to testing. No flow 
will be permitted in the pipe while 
testing for deflections. 

901.5.2.5 All expense for trenching, 
backfill, compaction, paving, and related 
work that is required because of failure 
to meet deflection test requirements 
shall be borne by the CONTRACTOR. 

901.5.2.6 Acceptance of plastic 
after 

have 
sewers will be made only 
deflection test requirements 
met. 

pipe 
these 

been 

901,5,2.7 Minimum Diameters of Mandrels 

901.5.2.7.1 

Nominal 
Pipe size Min. Mandrell Diam. 

8 in. 7. 2 8 in. 
10 in. 9.08 in. 
12 in. 10.80 in. 

15 in. 13.20 in. 
18 in. 16.13 in. 
21 in. 19.00 in. 

24 in. 21.36 in. 
27 in. 24.07 in. 

901.6 JOINTS FOR PIPE 

901.6.1 JOINTS FOR CLAY PIPE (FACTORY 
FABRICATED AND INSTALLED COMPRESSION-TYPE 
JOINTS FOR VITRIFIED CLAY PIPE); 

901.6.1.1 Joint material shall be any 
one of the types specified in ASTM C 425 
and shall meet all requirements of that 
specification and section 125. 

901.6.1.2 The CONTRACTOR shall furnish 
the ENGINEER complete information con­
cerning the type and make of all joint 
material which he intends to use under 
the contract including certification that 
the joint material meets the requHements 
of these specifications. 

901.6.1.3 In addition to all other tests 
required, the ENGINEER may select at ran­
dom and perform the test on 2 joints for 



each 250 feet of pipe or fraction of each 
size of any lot of pipe to be tested. 

901.6.1.4 The pipe joints shall not leak 
when subjected to the shear loading and 
hydrostatic tests as per ASTM C 425. 

901.6.2 JOINT FOR CONCRETE PIPE: 

901.6.2,1 ':'he type of joint to be used 
shall be as shown on the drawings or as 
specified in the supplementary Specifica­
tions. 

901,6.2,2 Gasketed type of joints for 
reinforced concrete pipe shall be used. 

901.6.2.3 The ends of the pipe shall be 
so formed that when the pipes are laid 
together and joined, they shall make a 
continuous and uniform line of pipe with 
a smooth and regular surface. 

901.6.2.4 Rubber gaskets for making 
compression type joints for concrete pipe 
shall be factory fabricated in accordance 
with ASTM c 443 and c 361; for pipes 12 
inches in diameter and larger shall be 
0-Ring and shall be handled, primed, 
installed, etc. in strict accordance with 
the manufacturer's recommendations. 

901.6.2.5 The CONTRACTOR's attention is 
particularly called to ASTM c 443, 
regarding storage of gaskets. 

901.6.2.6 The sealing of the 
liner at the pipe joints shall 
strict accordance with Section 122. 

plastic 
be in 

901.6.2.7 The CONTRACTOR shall furnish 
the ENGINEER complete information con­
cerning the type and make of all joint 
material which he intends to use under 
the contract" including certification 
that the joint material meets the re­
quirements of these specifications. 

901.6.3 
(PVC): 

JOINT FOR PLASTIC SEWER PIPE 

901.6.3,1 Refer to ASTI1 D 2321 and AST~l 
F 794 for pipe laying and joining of pipe 
guidelines. 

901.6.3.2 Prior to the laying of pipe, 
each pipe component shall be inspected 
for damage and cleaned. Damaged compo­
nents shall be rejected or repaired. 

901.6.3.3 All joints will be assembled 
in accordance with manufacturer's pub­
lished recommendations. If a lubricant 
is required to facilitate assembly, it 
shall have no detrimental effect on the 
gasket or on the pipe when subjected to 
prolonged exposure. Proper jointing may 

be verified by rotation of the spigot by 
hand or with a strap wrench. If unusual 
joining resistance is encountered or if 
the insertion mark does not reach the 
flush position, disassemble the joint 
components and repeat the assembly 
steps. Note that fitting bells may 
permit less insertion depth than pipe 
bells. When mechanical equipment is used 
to assemble joints, care should be taken 
to prevent over insertion. 

901.7 TESTING FOR LEAKAGE 

901,7,1 GENERAL: 

901.7.1.1 Unless otherwise shown on the 
drawings or specifically deleted by the 
ENGINEER, in writing, all sanitary sewers 
shall be tested for leakage. 

901.7.1.2 The CONTRACTOR may, at his 
option, Air Test the sanitary sewer line 
before backfilling the trench to aid the 
CONTRACTOR in checking the installation 
for any defects. such testing is at the 
option of the CONTRACTOR and shall not 
constitute an acceptance test under these 
specifications. 

901.7 .1.3 The test for acceptance and 
compliance with these specifications 
shall be performed after the pipe zone 
backfilling has been completed. In the 
case of new sanitary sewer lines with 
house laterals included as an intregal 
part of the project, the test for ac­
ceptance and compliance with these 
specifications shall be performed after 
the house laterals or stubs have been 
completed and backfilled. The CONTRACTOR 
has the option to leave the end of the 
service line exposed. 

901.7 .1.4 If the leakage, as shown by 
the test, is greater than allowed by 
these specifications, the pipe shall be 
overhauled by the CONTRACTOR at his ex­
pense and, if necessary, relaid until the 
pipe will satisfactorily pass the test. 

901.7 .1.5 The CONTRACTOR shall 1 at his 
own expense, furnish all water, material, 
tools and labor for making the test r e­
quired. All tests shall be made under 
observation of the ENGINEER. 

901,7.2 INFILTRATION TEST; 

901.7.2.1 An Infiltration Test shall be 
used only when excessive ground water 
prevents satisfactory testing by either 
the Exfil tration Test or the Air Test. 
In addition, the Infiltration Test must 
be performed after backfilling, before 
any service connections are functioning 
and at a time when the ground water is 
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over the entire section of pipe and at or 
near its ma~imum level. 

901.7 .2.2 The procedure for conducting 
an Infiltration Test shall be as follows: 

901.7.2.2.1 
cleaned. 

The pipe section shall be 

901.7.2,2.2 Determine the groundwater 
table. The groundwater table shall be 
determined for each section of sanitary 
sewer tested. 

901.7.2.2.3 Plug the upstream pipe out­
let from upstream manhole of the sections 
being tested with a plug which will as­
sure a tight seal against flow from the 
upstream portion of the sewer system. 
Also plug all house laterals and any 
other connections to the section being 
tested. 

901.7.2.2.4 
weir in the 
section being 
stalled plumb 
surface. 

Install a 90 degree V-notch 
downstream manhole of the 
tested. Heir must be in­

and sealed to the pipe wall 

901.7.2.2.5 A sufficient period of time 
must be allowed to permit the infiltrated 
waters to collect and flow over the 
weir. water shall flow over the weir for 
at least thrity minutes prior to taking 
measurements, 

901.7.2.2.6 The head (H) of water flow­
ing over the weir must be measured accu­
rately and the measurement taken at least 
18 inches upstream from the crest of the 
weir. 

90 l. 7 • 2. 2. 7 
V-notch weir 
ing to: 

Discharge over the 90 degree 
shall be calculated accord-

Q 3240 H2.5 
H Head in inches 
Q Discharge in gallons per day 

901.7 .2.3 The allowable infiltration 
shall be 200 gallons per inch of pipe 
diameter per ;nile of pipe per day. When 
there is significantly more than two feet 
of groundwater above the top of the pipe 
at the highest point of the section being 
tested, ten percent additional infiltra­
tion above the permitted 200 gal/in.­
dia/mi/day limit will be allowed for 
every 2 foot of additional head. 

901.7,3 EXFILTrtATION TEST 

901.7.3.1 
conducted 
is below 
highest 
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An Exfiltration Test may be 
wherever the groundwater level 
the crown of the pipe at the 

elevation of the section of 

sanitary sewer being tested. If the 
groundwater level is above the crown of 
the pipe either the Air Test, properly 
adjusted, or Infiltration Test should be 
used. 

901.7 .3.2 The procedure for conducting 
an Exfiltration Test shall be as follows: 

90 l. 7 . 3. 2 .1 
cleaned, 

The pipe section shall be 

901,7,3.2.2 Plug the downstream pipe 
outlet to the manhole with a plug which 
will assure a tight seal against water 
leakage. Also plug all house laterals 
and any other connections to the section 
being tested. 

901.7. 3. 2. 3 If the upstream manhole is 
to be used as a reservoir for maintaining 
the pressure head on the sewer pipe, the 
inlet sewer pipe or pipes must be plug­
ged. If a standpipe is to be used as a 
reservoir for maintaining the pressure 
head on the sewer pipe, the standpipe 
must be connected to the sewer pipe in 
the upstream manhole by a tightly sealed 
connection. 

901.7.3.2.4 The amount of water (volume 
required to fill the section of sewer 
under test plus the manhole or standpipe) 
shall be calculated. 

901.7,3.2.5 Hate~· shall then be intro­
duced through the manhole or standpipe. 
The amount of water introduced shall be 
metered. The amount of water introduced 
to fill the sewer should be approximately 
equal to the calculated amount. If the 
amount of water required to fill the 
sewer pipe is significantly greater than 
the calculated amount, it is an indica­
tion of a leak or leaks and consequent 
saturation of the backfill around the 
sewer pipe. saturation of the backfill 
will invalidate the test. 

901.7.3.2.6 The level of water in the 
be at least 
the pipe at 
section of 

manhole or standpipe shall 
two feet above the crown of 
the highest section of the 
sanitary sewer being tested. 

901.7 .3.2.7 After filling the pipe at 
least one hour shall be allowed for water 
absorption in the [Jipe. For some mate­
rials, up to six hours may be required. 
After the absorption period, the manhole 
or standpipe shall be refilled to the 
established measuring mark and the test 
begun. 

901.7.3,2.8 If the upstream manhole is 
used as a reservoir for maintaining the 
pressure head on the sewer pipe, the dif-



ference in water surface elevation from 
original to final level in a two hour 
period shall be used to calculate the 
water lost. The water lost in the two 
hour period shall be converted into 
gallons per day. If. a standpipe is used 
as a reservoir for maintaining the pres­
sure head on the sewer pipe, the stand­
pipe shall be refilled periodically 
during the two hour test period to main­
tain an essentially constant head on the 
test section of pipe. The amount of 
water added shall be measured and shall 
be used to calculate the loss in gallons 
per day. 

901.7.3.2,9 The allowable exfiltration 
shall be computed based upon the average 
pressure head above the crown of the pipe 
for the section tested as follows: 

Allowable leakage = ~ x 200 

F 
Allowable leakage in gallons per inch of 
pipe diameter per mile of pipe per day, 

h = average pressure head above the crown 
of the pipe, in feet 
(elevation of water at center of run) 

901.7 .3.2.10 When the upstream manhole 
is used as a reservoir for maintaining 
the pressure head, the allowable leakage 
from the manhole shall be added to the 
allowable leakage calculated for the 
sewer pipe. 

901.7.3.2.11 If the sanitary sewer line 
fails to pass the Exfiltration Test, a 
re-test shall be permitted only after the 
groundwater conditions surrounding the 
pipe return to a condition similar to 
those existent at the beginning of the 
test period. The groundwater elevation 
shall be determined prior to initiation 
of the second test. 

901,7.4 AIR TEST: 

901.7. 4.1 An Air Test may be conducted 
under all conditions of groundwater 
levels surrounding the sanitary sewer 
pipe. If the groundwater is above the 
crown of the pipe, the air pressure shall 
be increased by an increment equal to the 
pressure exerted by the groundwater over 
the pipe. 

901.7.4.2 The procedure for conducting 
an Air Test shall be as follows: 

901.7.4,2.1 Clean the pipe section (man-
hole to manhole reach 
tested by propelling a 
flated ball, or other 
through the pipe with 

of sewer) being 
snug-fitting in­
adequate method, 

water. It is 

important 
wetted if 
expected. 

that the pipe be 
cons1stent results 

thoroughly 
are to be 

901.7.4.2.2 Plug all pipe outlets Hith 
pneumatic plugs. The pneumatic plugs 
shall be able to resist internal testing 
pressures w1thout requiring external 
bracing. Give special attention to house 
laterals, 

901.7.4.2,3 Determine the groundwater 
level surrounding the section of sewer 
under test. If the groundwater level is 
above the crown of the pipe, the test 
pressures shall be increased by 0,43 psig 
for each foot of water above the average 
elevation of the crown of the pipe. Test 
pressures shall not exceed 10 psig. 

901.7.4.2.4 Introduce air slowly to the 
section of pipe under evaluation until 
the internal air pressure is raised to 
4.0 psig plus any increase required by a 
high groundwater level. 

901.7.4,2,5 Allow the air pressure to 
stabilize. Air may be added slowly to 
maintain a pressure in the 3.5 to 4. 0 
psig (plus groundwater allowance) for two 
minutes. 

901.7.4.2.6 After the stabilization 
period, when the pressure reaches exactly 
3.5 psig (plus groundwater allowance) the 
stopwatch is started and when the pres­
sure reaches exactly 2.5 psig (plus 
groundwater allowance) the stopwatch is 
stopped. 

901.7.4.2.7 If the time required for a 
one pound pressure drop is not less than 
the allowable time for the pipe section 
under test to lose air, the section shall 
pass the leakage test. 

901.7 .4.2.8 In all cases where an Air 
Test is conducted, the manholes shall be 
tested separately as previously specified. 

901.7.4.2.9 All persons conducting an 
Air Test must be made aware of the fact 
that an Air Test may be dangerous if im­
properly conducted. 

901.7,5 AIR 
901.7.5.1 and 
determine the 
the section of 

TESTING TABLES: Tables 
901.7.5,2 will be used to 
required test duration for 
line being tested. 

901.8 CLEANING AND INSPECTION 

901.8.1 CLEANING: No pipe spalls, 
rocks, dirt, joint compounds, cement mor­
tar and other trash or obstructions shall 
be left in a sewer pipe of any size or 
type. nur ing the flushing operations the 
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:; 
I 
[h 

(C) 
(B) Length 

{A) Mini- for 
Pipe mum Mini-
Diam- Time mum 
eter (min: Time 
(in.) sec) (ft) 

4 3:46 597 
6 5:40 398 
8 7:34 298 

10 9:26 239 
12 11:20 199 
15 14:10 159 
18 17:00 133 
21 19:50 114 
24 22:40 99 
27 25:30 88 
30 28:20 80 
33 31:10 72 
36 34:00 66 

Table from: UNI-B-6-79, 
Plastic Pipe Assoc. 

1'ABLE 901.7,5.1 

SPECIFICATION TIME REQUIRED FOR 1,0 PSIG PRESSURE 
DROP FOR SIZE AND LENGTH OF PIPE 

INDICATED FOR Q-0,0015 

(E) 
(D) Specification Time for Length (L) Shown (min:sec) 

Time for 
length 
(sec) 100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 

,380 L 3:46 3:46 3:46 3:46 3:46 3:46 
.854 L 5:40 5:40 5:40 5:40 5:40 5:40 

l. 520 L 7:34 7:34 7:34 7:34 7:36 8:52 
2,374 L 9:26 9:26 9:26 9:53 11:52 13:51 
3,418 L 11:20 11:20 11:24 14:15 17:05 19:56 
5,342 L 14:10 14:10 17:48 22:15 26:42 31:09 
7.692 L 17:00 19:13 25:38 32:03 38:27 44:52 

10.470 L 19:50 26:10 34:54 43:37 52:21 61:00 
13,674 L 22:47 34:11 45:34 56;58 68:22 79:46 
17.306 L 28:51 43:16 57:41 72:07 86:32 100:57 
21.366 L 35:37 53:25 71:13 89:02 106:50 124; 38 
25,852 L 43:05 64:38 86:10 107:43 129:16 150:43 
30.768 L 51:17 76:55 102:34 128:12 153:50 179:29 

400 ft 

3:46 
5:42 

10:08 
15:49 
22:47 
35:36 
51: 16 
69:48 
91:10 

115:22 
142:26 
172:21 
205:07 

"Recommended Practice for Low-Pressure Air Testing of Installed sewer Pipe"; 

450 ft 

3:46 
6:24 

11:24 
l7 :48 
25:38 
40:04 
57:41 
78:31 

102:33 
12 9 :4 8 
16 0 ; 15 
193:53 
230:46 
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'-0 

s 
I 
~~ 

(A) 

Pipe 
Diam­
eter 
(in.) 

4 
6 
8 

10 
12 
15 
18 
21 
24 
27 
30 
33 
36 
39 
42 

(B) 
Mini­
mum 
'rime 
(min: 
sec) 

1:53 
2:50 
3:47 
4:43 
5:40 
7:05 
8:30 
9:55 

11:20 
12:45 
14:10 
15:35 
17:00 
18:25 
19:50 

(C) 
Length 

for 
Mini­
mum 
Time 
(ft) 

597 
398 
298 
239 
199 
159 
133 
114 

99 
88 
80 
72 
66 
61 
57 

TABLE 901.7.5.2 

SPECIFICATION TIME REQUIRED FOrt LOSS OF PRESSURE 
FROM 3.5 PSIG TO 2.5 FOR SIZE AND 

LENGTH OF PIPE INDICATED FOR Q-0.003 

(E) 
(D) 

Time for 
length 
(sec) 

Specification Time for Length (L) Shown (min:sec) 

.190 L 

.427 L 

. 760 L 
1.18 7 L 
1.709 L 
2.671 L 
3.846 L 
5.235 L 
6.837 L 
8.653 L 

10.683 L 
12.926 L 
15.384 L 
18.054 L 
20.039 L 

100 ft 

1:53 
2:50 
3:47 
4:43 
5:40 
7:05 
8:30 
9:55 

11:24 
14:25 
17:48 
21:33 
25:39 
30:57 
34:54 

150 ft 

1:53 
2:50 
3:47 
4:43 
5:40 
7:05 
9:37 

13:05 
17:57 
21:38 
26:43 
32:19 
38:28 
45:09 
52:21 

200 ft 

1:53 
2:50 
3:47 
4:43 
5:42 
8:54 

12:49 
l7 :27 
22:48 
28:51 
35:37 
43:56 
51:17 
6C: 11 
69:48 

250 ft 

1:53 
2:50 
3:47 
4:57 
7:08 

11:08 
16:01 
21:49 
28:30 
36:04 
44:31 
53:52 
64:06 
75:14 
87; 15 

300 ft 

1:53 
2:50 
3:48 
5:56 
8:33 

13:21 
19:14 
26: ll 
34: ll 
43:16 
53:25 
64:38 
76:55 
90:16 

104:42 

350 ft 

1:53 
2:50 
4:26 
6:55 
9:48 

15:35 
22:26 
30:32 
39:53 
50:30 
62:19 
75:24 
89:44 

105:19 
122:09 

400 ft 

1:53 
2:51 
5:04 
7:54 

ll :24 
17:48 
23:38 
34:54 
45:35 
57:42 
71:13 
86:10 

102:34 
120:22 
139:36 

450 ft 

1:53 
3: 12 
5:42 
8:54 

12:49 
20:02 
28:51 
39:16 
51:17 
64:54 
80:07 
96:57 

115:23 
135:24 
157:05 

Table from: WPCF Journal, Vol. 44, No. 4, April 1972; Ramseier, "Testing New sewer Pipe Installations"; 
pp. 557-564. 



901,7,5,3 EXPLANATION AND USE OF TABLES 

Explanation of Tables 

Column A Nominal diameter of pipe (any pipe material). 

Column B Minimum duration of air test regardless of length of line segment 
being tested. (e.g,, 250' of 8" PVC: test duration 3 min. 47 
sec,) 

Column c Length of Line associated with minimum duration of air test 
(Column B), 

Column D L length of line in feet; 
duration of air test (e.g,, 250' 
not present ([Table 901.7.5.1]: 
427,25 sec, = 7 min, 8 sec,) 

product of computation yields 
of 12" PVC where ground water is 

test duration--1,709 (250) 

Column E Duration of air test for given incremental lengths of line. 

Use of Tables 

901-8 

Table 901.7,5 .1 is based on an air loss rate of 0,003 
surface area. Use for line installations where 
subsequent infiltration is not present. 

cfm/ sf of internal 
ground water (and 

Table 901,7,5 .2 is based on an air loss rate of 0,0015 cfm/sf of internal 
water (and surface area. use for line installations where ground 

subsequent infiltration) is present. 



manhole outlet shall be bagged or plugged 
so that this debris will not be carried 
into or contaminate an existing or active 
line. 

901.8.2 TELEVISION: 

901.8.2.1 All completed sewer lines shall 
be inspected by a tel evi si on camera before 
lines become operational or final 
acceptance of the installation. 

901.8.2.2 After the CONTRACTOR has cleaned 
flushed and retrieved all debris in the 
line, the CONTRACTOR wi 11 notify the 
project engineer that the line is ready for 
television inspection. The CONTRACTOR in 
the presence of the ENGINEER or the 
engineer's representative shall televise 
the line with televising equipment 
specifically designed and constructed for 
sewerline visual inspection. 

The tel evi si on camera sha 11 be of col or and 
equipped with a rotating lens capable of 
360-degree rotation with zoom focus and a 
wide-angle optical lens permitting 
spontaneous focal adjustments, allowing 
viewing of service lateral connections, 
joints, pipe walls, etc. 

A television report log, completed on the 
OWNER'S log form, shall be maintained 
during the television inspection. This log 
shall be completed to the OWNER'S 
satisfaction noting the location, project 
title, name of OWNER, date, type of pipe 
material, line size, location of services 
(live or stubouts), manhole or station 
numbers, and any abnormal or line defects 
within the 1 i ne segment. The CONTRACTOR 
shall be responsible for subsequent 
televising when line repairs are required 
or when the previous televising is not 
satisfactory to the OWNER. 

When the televising is complete, the 
CONTRACTOR shall turn over to the OWNER 
complete television report logs and the VHS 
videotape recordings. 

901.9 MEASUREMENT AND PAYMENT 

901.9.1 SANITARY SEWER 
pipe shall be measured 
follows: 

PIPE: Installed 
and paid for as 

901.9. l.l For straight 1 ines the pipe 
length shall be the intervening distance 
between the centers of manholes along a 
line parallel to the pipe invert. 

901.9.1.2 For curvilinear lines the pipe 
length sha 11 be the intervening arc 
distance between the centers of manholes 
along a line parallel to the pipe invert. 

901.9.1.3 For lateral lines, such as from 
main or manhole to a storm inlet, the pipe 
length shall be the distance between the 
center of a manhole or centerline of the 
main to the interior wall face of the storm 
inlet along a 1 i ne parallel to the pipe 
invert. 
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901.9.1.4 Payment for pipe will be in 
accordance with the unit price per 1 i near 
foot per size and material as defined in 
the Bid Proposal, and shall include: pipe 
installed in the trench, jointing and 
coupling materials, and other materials 
necessary to connect to other sections of 
pipe, manholes, and other appurtenances. 

901.9.2 CONNECTIONS: Connections, tying 
new sewer lines into existing manholes, 
shall be measured and paid for on a unit 
price per each within the size increments 
as specified in the Bid Proposal. 
Connections to the shelf section of the 
fl oar wi 11 not be considered for payment 
under this bid item. 

901.9.3 VERTICAL DROPS: Vertical drops at 
manholes shall be measured by the linear 
foot of pipe from the invert of the sewer 
line to be dropped to the spring line of the 
receiving main. Payment will be made on 
the unit price per linear foot per size and 
type of pipe as specified in the Bid 
Proposal. 

901.9.4 TESTING: 

901.9.4.1 Infiltration, exfiltration, and 
air tests of sewer mains shall include 
sewer service lines to the property lines 
or right-of-way lines as installed per the 
construction plans. No payment will be 
made for the initial test or subsequent 
tests. 

901 .9.4.2 Televi sian inspection is defined 
in Subsection 801 .8.2. 

901 .9.4.3 There will be no payment for 
required testing of sanitary sewer manholes. 

901.9.4.4 No payment will be made for 
deflection tests after the required waiting 
period for PVC sewer pipe installations. 

901.9.5 REMOVAL AND DISPOSAL OF SEWER 
PIPE: Removal and disposal of sanitary or 
storm sewer lines shall be measured by the 
linear foot within the specified pipe size 
increments. Payment will be made on the 
unit price per linear foot of specified 
pipe size in the Bid Proposal. No payment 
will be made until delivery of salvageable 
materials is verified by Liquid Waste 
Division. Trenching, backfilling, and 
pavement removal and replacement will be 
paid for based on the unit prices for each 
appropriate bid item in the Bid Proposal. 
If new pipe is to be installed in the same 
trench as the removed pipe, only one 
payment will be made for trenching, 
backfilling, and pavement removal and 
replacement. 

(REVISED 12/92, UPDATE NO. 4) 



SECTION 905 

SANITARY SE\·JER SERVICE LINES 

905.1 GENERAL 

905 .1.1 The requirements of' this section 
apply only to sanitary sewer service 
lines installed or reconnected within the 
public right-of-way or easement. 
Although the maintenance of sanitary 
sewer lines is the responsibility of the 
property owner, including the portion 
within the public right-of-way as estab­
lished by City Ordinance 1 the CONTRACTOR 
shall be responsible for the integrity of 
the installation or reconnection of all 
sanitary sewer service lines during the 
warranty period. 

905.1.2 sanitary sewer service lines 
shall be installed at all locations shown 
on the plans. The CONTRACTOR shall be 
aware of the importance of accurately 
recording the horizontal and vertical 
location of sanitary sewer service lines. 

905.2 REFERENCES 

905.2.1 ASTM: 
D 1557 
D 2661 
D 2665 

905.2.2 This publication: 
SECTION 801 

905.3 MATERIALS 

905.3.1 The materials listed herein are 
considered pre-approved. The CONTRACTOR 
shall submit to the ENGINEER a certified 
list of all sanitary sewer service mate­
rials which will be utilized on the pro­
ject. All materials not listed must be 
submitted to the ENGINEER for approval no 
less than thirty (30) calendar days prior 
to the proposed date of use. 

905.3. 2 The following saddles have been 
pre-approved for use in the connection of 
sanitary sewer service lines to collec­
tion lines. The CONTRACTOR shall be re­
sponsible for assuring that the supplied 
saddle is compatible with the size and 
type of both the collection line and 
service line. saddles shall be so con­
structed to have a positive stop to pre­
vent service line from protruding into 
the main. 

905.3.2.1 "Pioneer 
nectar" (Hersey) 90 
only, with alignment 
gasket. 

sewer Branch con­
degree (tee) type 

ring and elastomeric 

905.3.2.2 
(Gene co), 
Type "E" 
"C" Model 
a 4" x 6" 

"Sealtite sewer Pipe Saddle" 
Type "S", Type "D" t·lodel "DD", 
t1odels "EO" and "EBG" and Type 
"CO" (if 4" service is required 
reducer must be used). 

905.3.2.3 For all saddles with a 2 l/2" 
wide strap will be required when saddle 
is attached to plastic pipe. 

905.3.3 The following saddles have been 
pre-approved for use in the connection of 
sanitary sewer services to manholes. 
Manhole connections shall only be allowed 
if shown on the plans or approved by the 
ENGINEER. 

905.3.3.1 "Fowler Quick-Way Sewer Tap" 
Models 4-41, 4-42, 6-41, and 6-42. 

905.3.4 service risers, if required, 
shall be PVC Schedule 40 pipe conforming 
to ASTM D 2665 cast iron soil pipe 
(service weight), or ABS schedule 40 
sewer pipe conforming to ASTM D 2661. 
Only PVC or ABS shall be used when 
connecting to flexible pipe. 

905.3.5 Fittings shall be compatible 
with the service line material. PVC or 
ABS fittings shall be schedule 40 injec­
tion molded only. 

905.3.6 service line laterals shall be 
cast iron soil pipe (service weight), PVC 
Schedule 40, or ABS Schedule 40. 

905.4 INSTALLATION (NEW CONSTRUCTION 
STUB-OUTS) 

905.4.1 service lines shall be installed 
to the right-of-way line or 5 feet beyond 
any existing or proposed improvements 
(i.e., pavement, curb and gutter, side­
walk, etc. J. 

905.4. 2 Saddle connections shall be in­
stalled at a 45 degree angle (upward) 
above the springline of the main sewer 
and shall be spaced a minimum of 3 feet 
apart (centerline to centerline). 

905.4.3 service lines shall be installed 
at a minimum slope of 2 percent with a 
minimum bury at the terminus of 4 feet, 
unless otherwise au thor ized by the ENGI­
NEER. The pipe shall be placed on suit­
able bedding having a density of not less 
than 90 percent of maximum density, as 
determined by ASTM D 1557. The pipe 
shall be uniformly supported by the 
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bedding. Backfill of the service line 
shall be carefully placed and compacted 
per the requirements of section 801. 

905,4.4 The terminus of the service line 
shall be plugged with an end cap compati­
ble with the [Jipe size and material. An 
electronic marker disk shall be placed 
over the end of the service line and an 
"S" (3 inches high and l/4 inch depth) 
shall be stamped or saw-cut into top of 
the curb surface directly over the 
service, 

905.5 RISERS 

905,5 .l Risers shall be utilized where 
the sewer main is 15 feet or greater in 
depth. The riser shall extend to an ele­
vation such that the service line can be 
installed as specified in Subsection 
905.4,3. 

905.5.2 The riser shall be installed in 
accordance with the Standard Detail Draw­
ings. The riser shall be one length of 
pipe cut to the appropriate length as 
necessary, unless otherwise approved by 
the ENGINEER. 

905,6 SERVICE RECONNECTIONS 

905.6.1 On replacement/rehabilitation 
type l?rojects, all existing services 
shall be reconnected to the new sewer 
main utilizing new saddles and service 
line pipe. The length of removed exist­
ing service line shall be as necessary to 
accommodate the trench excavation and 
backfill conditions. 

905,6,2 The CONTRACTOR shall Visually 
observe the condition of the existing 
service line and notify the ENGINEER of 
any obviously deteriorated or defective 
conditions. The ENGINEER or CONTRACTOR 
shall notify the property owner of the 
situation and the property owner shall be 
afforded the opportunity to visually ob­
serve the service within a reasonable 
amount of time as dictated by normal con­
struction activity. 

905.6.3 The CONTRACTOR shall connect the 
new service line pipe to the existing 
pipe at the same slope and alignment as 
the existing service. Particular care 
shall be taken to assure a sound connec­
tion. The service line shall be uni­
formly supported on sui table bedding 
compacted to a density of not less than 
90 percent of maximum density, as deter­
mined by AST11 D 1557. If service lines 
are reconnected such that the pipe is not 
fully supported, hand tampers shall be 
used to properly compact under the pipe. 

90%-2 s 

905,6.4 
saw-cut 
l/4 inch 
directly 

The CONTRACTOR shall stamp or 
an •s• (3 inches high and 
depth) into top of curb sur face 
over the service line. 

905.7 RECORD INFORMATION: The CON­
TRACTOR shall provide accurate record 
information to the ENGINEER regar:ding 
both the horizontal and vertical location 
of the service. The horizontal location 
shall be by the distance to the nearest 
foot from both the upstream and down­
stream manhole lid center. Elevations to 
the nearest 0.10 foot shall be provided 
for the saddle, top of riser and invert 
of the service stub-out, as applicable. 

905,8 MEASUREMENT AND PAYMENT 

905,8.1 sanitary sewer service lines 
installed on new construction shall be 
measured by the linear foot horizontally 
from the center of the sewer main, or top 
of riser, if applicable, to the end of 
the service line. Payment shall be made 
at the unit price per linear foot and 
shall include the saddle connection, 
pipe, trenching, compaction and backfill, 
electronic marker disk, testing, and all 
incidental work necessary to complete the 
installation. 

905,8.2 Sanitary sewer service risers 
shall be measured by the vertical foot 
from the top of the sewer main to the top 
of the riser. Payment shall be made at 
the unit price per vertical foot, and 
shall include the pipe and casing (if 
required), 

905.8.3 sanitary sewer service reconnec­
tions shall be measured per each. Pay­
ment shall be made at the unit price per 
each reconnection shall include the 
saddle connection, new service pipe, con­
nection to the existing service line, and 
all incidental vlork necessary for a com­
plete reconnection. 



SECTION 910 

STORM SEl-lER PIPE INSTALLATIONS 

910.1 GENERAL 

910 .1.1 The 
specified in this 
storm sewer pipe 
type culverts. 

construction 
section, are 
installation 

items, 
common to 
and pipe 

910.1.2 Reinforced concrete pipe may be 
used for storm sewer pipe installations 
or pipe type culverts. Corrugated metal 
pipe will only be used for pipe-type 
culverts. 

910.2 REFERENCES 

910.2.1 ASTM 
c 43 c 478 
c 361 D 3034 
c 425 F 679 
c 443 

910.2.2 AHWA 
c 603 

910.2.3 This publication per SECTIONS: 
101 125 
102 129 
105 135 
106 136 
108 137 
121 161 
123 801 
124 

910.3 t1ATERIALS 

910. 3 .1 PIPE: sewer 1 ine pipe and fit­
tings shall be as specified in other 
sections, as follows: 

Reinforced concrete Pipe section 123 
Reinforced Concrete Pressure 

Pipe Section 124 
corrugated r1etal Pipe and 

Arches Section 135 
Structural Plate for Pipe, 

Arches, and Pipe Arches Section 136 
Corrugated Aluminum Pipe 

and Arches Section 137 

910.4 CERTIFICATION 

The OI<NER/ENGINEER will be supplied with 
a certification on each item or type of 
material required in the sewer line, as 
to that item meeting the specifications 
and/or the reference specifications 
before that item is installed. 

910.5 INSTALLATION 

910.5,1 GENERAL: 

910.5.1.1 Pipe and appurtenances shall 
be new and unused. The type of pipe to 
be installed shall be as approved by 
these specifications or unless otherwise 
shown on the drawings. Pipe and appurte­
nances shall be handled in such a manner 
as to insure delivery to the trench in 
sound, undamaged condition. Particular 
care shall be taken to prevent damage to 
any pipe coating. 

910.5.1.2 The interior of the pipe shall 
be thoroughly cleaned of foreign material 
before being lowered into the trench and 
shall be kept clean during construction 
operations. When work is not in pro­
gress, the open ends of pipe shall be 
securely closed so that no foreign mate­
rials will enter the pipe. 1\ny section 
of pipe found to be defective before or 
after laying shall be replaced with sound 
pipe, or repaired in a manner satisfac­
tory to the ENGINEER, without additional 
expense to the OWNER. 

910.5.1.3 The CONTRACTOR shall install a 
plug in the new sewer at any point of 
connection to an existing system. The 
plug shall remain in place until the 
ENGINEER and Liquid Waste DiVision 
authorize its removal in writing. The 
CONTRACTOR shall not flush or otherwise 
discharge any flow into an existing 
system unless approved in writing by the 
ENGINEER. 

910.5.1.4 Pipe shall be laid to line and 
grade as shown on the plans and as staked 
in the field. The bottom of the trench 
shall be graded and ~repared to provide a 
firm and uniform bearing throughout the 
entire length of the pipe barrel. suit­
able excavation shall be made to receive 
the bell of the pipe and the joint shall 
not bear upon the bottom of the trench. 
All adjustment to the line and grade 
shall be made by scraping away or filling 
in with pipe zone material under the body 
of the pipe, and not by wedging or block­
ing. When connections are to be made to 
any existing manhole, pipe, or other 
improvement, the actual elevation or 
position of which cannot be determined 
without excavation, the CONTRACTOR shall 
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excavate for and expose the existing 
improvement before laying the connecting 
pipe or conduit. When existing under­
ground improvements may reasonably be 
expected to conflict with the line or 
grade established for the new sewer line, 
the ENGINEER shall request and the CON­
TRACTOR shall excavate as necessary to 
expose and locate such potentially con­
flicting underground improvements prior 
to laying the new pipe, Any adjustment 
in line or grade which may be necessary 
to accomplish the intent of the plans 
will be made 1 and the CONTRACTOR will be 
paid for any additional work resulting 
from such change in line or grade in the 
manner provided for in the General Condi­
tions. 

910.5,1.5 CONTRACTOR shall submit to the 
ENGINEER the proposed method for making 
connections to existing manholes. Con­
nection 8ethods will be dependent upon 
manhole size and pipe sizes. Unnecessary 
damage to the existing manhole should be 
avoided. 

910.5.1.6 Pipe shall be laid upgrade in 
a continuous operation from structure to 
structure, with the socket or collar ends 
of the pipe upgrade unless otherwise 
permit ted by the ENGINEER. Concrete pipe 
with elliptical reinforcement shall be 
laid with the minor axis of the rein­
forcement cage in a vertical position. 
corrugated metal pipe shall be laid with 
the external laps of the circumferential 
seams toward the inlet end. 

910.6 JOINTS FOR PIPE 

910.6.1 JOINT FOR CONCRETE PIPE: 

910.6.1.1 The type of joint to be used 
shall be 0-ring rubber gasket joints 
conforming to ASTM c 361 and c 443. 

910.6.1.2 Gasketed Type of Joints for 
Reinforced Concrete Pipe 

910.6.1.2.1 General--The ends of the 
pipe shall be so formed that when the 
pipes are l?.id together and joined, they 
shall make a continuous and uniform line 
of pipe with a smooth and regular surface. 

910.6.1.2.2 Rubber gaskets for making 
compression-type joints for concrete pipe 
shall be factory fabricated in accordance 
with ASTM c 443; for pipes 12 inches in 
diameter and larger shall be a-ring and 
shall be handled, primed, installed, etc. 
in strict accordance with the manufac­
turer's recommendations. 

910.6.1.2.3 The CONTRACTOR'S attention 
is particularly called to ASTM C 443, 
regarding storage of gaskets. 
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910.6,1.2.4 The CONTRACTOR shall furnish 
the ENGINEER complete information con­
cerning the type and make of all JOint 
material which he intends to use under 
the contract, including certification 
that the JOint material meets the re­
quirements of the specifications. 

910.6.2 JOINTS FOR CORRUGATED METAL PIPE: 

910.6.2.1 7he seams of the pipe are to 
be placed at the sides, not on the 
bottom. The inside circumferential seams 
should be placed pointing downstream. 
care should be taken to insure that dirt 
or other particles do not get between the 
outside of the pipe and the pipe cou­
pling. Paved inverts should be placed 
and centered on the bottom of the 
trench. Any damage to the protective 
lining and coating shall be repaired 
prior to the backfilling around the pipe. 

910.6.2.2 If waterproof joints are 
called for on the plans or specified in 
the Supplementary - Specifications, the 
caulking compound or other waterproofing 
material used shall be subjected to the 
approval of the ENGINEER. 

910.7 TESTING FOR LEAKAGE 

Normally storm sewer lines need not be 
tested, but if in the opinion of the En­
GINEER, the workmanship or materials do 
not appear to be satisfactory, the ENGI­
NEER may require that a section of the 
storm sewer line be tested in a s1milar 
manner as that for a. sanitary sewer line, 
see section 805. 

910.8 CLEANING AND INSPECTION 

910.8.1 CLEANING: No pipe spalls, 
rocks, dirt, joint compounds, cement 
mortar and other trash or obstructions 
shall be left in a sewer pipe of any size 
or type. During flushing operations the 
manhole outlet shall be bagged or plugged 
so that the debris will not be carried 
into an existing active line. 

910.8.2 INSPSCTION: Before lines become 
operational or final acceptance of the 
installation, small size lines shall be 
inspected by a television camera and 
larger size lines •,;ill be inspected by 
walking through the line. 

910.8.3 TELEVISION: After the CON­
TRACTOR has cleaned and flushed the line, 
the CONTRACTOR •t~ill notify the ENGINEER 
that the line 1s ready for television 
inspection. Prior to the television in­
spection (possibly during flushing opera­
tion) the CONTRACTOR will insert a 
1/4-inch nylon rope in the line for the 



purpose of towing the television unit 
through the pipe. The OWNER will perform 
the first television inspection at no 
cost to the CONTRACTOR. If during the 
first inspection debris is found in the 
line, the television inspection ·.vill 
cease. When further cleanup has been 
completed, the CONTRACTOR will request 
the ENGINEER to have a second inspection 
performed, The cost of the second in­
spection and any subsequent inspections 
of that segment of the line will be paid 
for by the CONTRACTOR at the rate of 
$50.00 per hour while the television crew 
is at the line site. 

910.9 MEASUREMENT AND PAYMENT 

910.9.1 STORM SEWER 
pipe shall be measured 
follows: 

PIPE: Installed 
and paid for as 

910.9.1.1 For straight lines the pipe 
length shall be the intervening distance 
between the centers of manholes along a 
line parallel to the pipe invert. 

910.9.1.2 Por curvilinear lines the pipe 
length shall be the intervening arc 
distance between the centers of manholes 
along a line parallel to the pipe invert. 

910.9.1.3 For lateral lines, such as 
from main or manhole to a storm inlet, 
the pipe length shall be the distance 
between the center of a manhole or 
centerline of the main to the interior 
wall face of the storm inlet along a line 
parallel to the pipe invert. 

910.9,1.4 Payment for pipe will be in 
accordance with the unit price per linear 
foot per size and material as defined in 
the Bid Proposal, and shall include pipe 
installed in the trench, jointing and 
coupling materials, and other materials 
necessary to connect to other sections of 
pipe, manholes, and other appurtenances. 

910.9.2 RE~10VAL AND DISPOSAL OF SEWER 
PIPE: Removal and disposal of storm 
sewer pipe shall be measured by the 
linear foot within the specified pipe 
size increments. Payment will be made on 
the unit price per linear foot of speci­
fied pipe size in the Bid Proposal. 
Trenching, backfilling, and pavement 
removal and replacement will be paid for 
based on the unit prices for each appro­
priate bid item in the Bid Proposal. If 
new pipe is to be installed in the same 
trench as the removed pipe, only one 
payment will oe made for trenching, 
backfilling, and pavement removal and 
replacement. 

910.9.3 TESTING OF PIPE: 
will be made for required 
subsequent tests on sections 
sewer line. 

No payment 
initial or 

of the storm 
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SECTION 915 

STORM SEWER DRAINAGE APPURTENANCES 

915.1 GENERAL 

The construction items, specified in· this 
section, are related to the storm sewer 
underground facilities. 

915.2 REFERENCES 

915.2.1 This publication: 
SECTION 300 SECTION 701 
SECTION 501 

915.3 MATERIALS 

915.3.1 The construction plans will 
specify the size and material for the 
pipe between the storm sewer main and the 
storm water collection structure. 

915.3. 2 The various types of storm in­
lets and their relation to curb and 
gutter, or valley gutter are shown on the 
Standard Detail Drawings. Construction 
plans will identify the type to be con­
structed. 

915.3.3 Grating size, material, and con­
figuration shall conform to the Standard 
Detail Drawings. 

915.4 INSTALLATION OF DRAINAGE FACILITIES 

915.4.1 Excavation and backfilling for 
the storm inlet shall be accomplished in 
accordance with Section 501. 

915.4.2 Trenching, backfilling, and com­
paction for the connecting pipe between 
the storm sewer main and the storm inlet 
shall conform to the specifications con­
tained in section 801. Pipe shall be 
installed in accordance with Section 802. 

915.4,3 All pipe and structures shall be 
installed per location and elevations, as 
shown on the construction plans. If 
during the course of installation, an 
underground obstruction (i.e., existing 
utility line) the work shall stop and the 
ENGINEER shall be immediately notified so 
that the problem can be resolved. 

915.4.4 Direct connection to storm sewer 
main will be permit ted if the main is a 
minimum of 36 inches in diameter (I. D.) 
and the connecting line is not greater 
than 12 inches (I.D.). If storm sewer 
mains are 48 inches (I.D.) or larger, the 
connecting line diameter may be increased 
to 18 inches (I. D.). For connecting line 
sizes greater than those specified above, 
the connection to the main will be made 
into a manhole or by inserting into the 

main a factory constructed wye. Connec­
tion to the main will comply with the 
Standard Detail Drawings. 

915.4.5 Rehloval of curb and gutter, and 
sidewalk for installation of a storm in­
let shall be hlade at a scored or full 
depth joint. 

915.4.6 Existing pavement removal and 
replacement shall conform to Sections 300 
and 8 01 and shall con form to residential 
or arterial pavement sections of the same 
material (asphalt or Portland Cement con­
crete) as the existing pavement. 

915.4.7 No width greater than 1/2 inch 
will be permitted between the inlet grate 
and the roadside portion of the inlet 
frame. 

915.5 Private drainage facility in­
stallations, which are to be constructed 
under the authorization of "Drainage 
Facilities Within Puolic Right-of \~ay," 
shall comply with the Standard Detail 
Drawings and appro~riate sections of this 
publication. 

915.6 MEASUREMENT AND PAYMENT 

915.6.1 Pavement removal and replacement 
will be measured by the square yard. 
Payment will be made at the unit price 
per square yard per type of replacement 
paving material, as specified in the Bid 
Proposal. 

915.6.2 Trenching, backfilling, and com­
paction shall be measured by the linear 
foot from the main side wall of the inlet 
to the centerline of the main. Payment 
will be made at the unit price per linear 
foot per the average depth increment 
between connection points, as defined in 
the Bid Proposal. 

915.6.3 Connecting pipe shall be mea­
sured by the linear foot along centerline 
of pipe from the main side wall of the 
inlet to the centerline of the main. 
Payment will be made at the unit price 
per linear foot per type and size of 
pipe, and shall include pipe in place and 
all necessary jointing materials. 

915.6.4 storm inlets shall be measured 
on a unit basis. Payment will be made at 
the unit price per each type of storm 
inlet, and shall include s tr uctur e, gr at­
ing, excavation, backfilling and compac­
tion, and curb removal and replacement, 
as defined in Bid Proposal. 
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915,6,5 Removal and replacement of side­
walk shall be measured by the square foot 
and payment will be made at the unit 
price per square foot. 

915.6.6 Measurement and payment for man­
holes will be as indicated in Section 920. 
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SECTION 920 

SANITARY AND STORM SEWER MANHOLES 

920. 1 GENERAL 

This section contains items which are 
relative to the installation of sani.tary 
and storm sewer manholes. 

920.2 REFERENCES 

920. 2 . 1 ASTM 
c 43 
c 139 
c 478 

c 497 
c 1557 

920.2.2 This publication 
SECTION 101 SECTION 106 
SECTION 102 SECTION 161 
SECTION 105 

920.3 MANHOLE MATERIALS 

Sewer manhole materials shall be as 
specified in other sections, as follows: 

Portland Cement Concrete 
Steel Reinforcing 
Concrete Curing Compound 
Cement Mortar and Grout 
Gray Iron Castings 

920.4 MANHOLE CONSTRUCTION 

920.4.1 GENERAL: 

Section 101 
Section 102 
Section 105 
Section 106 
Section 161 

920.4.1.1 Soil Foundations for manhole 
base shall be compacted to a density of 95 
percent of the maximum density per 
ASTM 0 1557. Compaction limits shall be 
one foot beyond the perimeter of the 
concrete base and shall be a minimum of 
one foot in depth. 

920.4. 1.2 Manholes shall be constructed 
in accordance with the Standard Detail 
Drawings and as shown on the construction 
plans. Precast reinforced concrete units, 
concrete blocks or formed inplace, 
reinforced concrete may be used to 
construct the manhole. 

920.4.1.3 Invert elevation of the pipes 
entering or exiting the manhole and 
interior inverts shall not vary more than 
0.05 foot from the elevations indicated on 
the construction plans. 

920.4.1.4 All cement used for poured 
foundations, mortar, fillets, grout, and 
concrete shelf construction shall be Type 
II or approved equal. 

920.4.1.5 All concrete for formed in 
place foundations or bases, concrete 
shelves, and pipe supports shall be 
3000 psi compressive strength concrete. 
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920 .4.1.6 Depending on the size of the 
pipe, connections to existing and new 
manholes shall be made by either core 
drilling through the manhole wall, per­
formed for new precast units, or for 
1 arge-size pipe the manho 1 e wa 11 may be 
removed by carefully chipping the wall 
segment which wi 11 penni t entry of the 
pipe. In the latter operation, exposed 
manhole reinforcement should be bent and 
tied to the reinforcement of the pipe 
collar. If core drilling is not practi-
ca 1 , the CONTRACTOR sha 11 request the 
ENGINEER to authorize the chipping op­
eration. During either operation the 
CONTRACTOR shall take care to avoid un­
necessary damage to the manho 1 e surfaces 
or walls. 

920.4.2 PRECAST CONCRETE MANHOLES: 

920.4.2.1 The vertical sections of the 

manhole may be of different dimensions in 
order that manholes of various depths can 
be readily assembled. 

920.4.2.2 Concrete, used for precast 
bases, verti ca 1 sections, and eccentric 
cones, shall be 4000 psi compressive 
strength concrete. 

920.4.2.3 Vertical sections of the 
manho 1 e sha 1 1 conform to the requi rements 
of ASTM C 478. 

920.4.2.4 The CONTRACTOR shall submit 
shop drawings of the precast base and 
eccentric cone to the ENGINEER for review 
and approval. 

920.4.2.5 Circular precast manhole 
sections shall be provided with mastic 
gasket to seal joints between sections, 
such as RAH-NEK, KENT SEAL, or approved 
equal. 

920.4.2.6 All lifting holes, except Type 
"C" manhole covers, and gaps at joints 
shall be filled with a nonshrink grout. 

920.4.2. 7 Precast concrete manhole- bases 
may be used when approved by the ENGI­
NEER. If approved, it shall be with the 
understanding that the CONTRACTOR shall be 
responsible for placing the bases at the 
specified elevation, location, and 
alignment. 

920.4.3 FORMED INPLACE REINFORCED 
CONCRETE MANHOLE: 

920.4. 3. 1 The CONTRACTOR sha 11 submit 
preconstruction drawings of the proposed 
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manholes to the ENGINEER for review and 
approval. 

920.4.3.2 Concrete used for this type of 
manhole construction shall be 4000 psi 
compressive strength concrete. 

920.4.3.3 If desired, a precast eccen-
tric cone or a flat cover can be used. 

920.4.4 CONCRETE BLOCK MANHOLE: 

920.4.4.1 The 
preconstruction 
manhole to the 
approval. 

CONTRACTOR shall submit 
drawings of the proposed 
ENGINEER for review and 

920.4.4.2 Concrete masonry units for the 
construction of this type of manhole shall 
confonn to ASTM C 139 and the Standard 
Detail Drawings. All blocks shall be 
mortared into place. 

920.4.4.3 Eccentric cone 
cover shall be used. 

or flat-type 

920.4.5 TEE PIPE MANHOLE: 

920.4.5.1 Tee pipe manholes will be used 
for all 4-foot-diameter mainline pipes and 
larger. Horizontal section of the tee 
pipe shall be the same class of pipe as 
the adjacent sections. The vertical 
sections shall comply with the require­
ments set forth in ASTM C 478. 

920.4.5.2 Top of the vertical portion of 
tee pipe unit will extend a minimum of 18 
inches above the outside diameter of the 
horizontal pipe. The 4-foot-diameter 
vertical section of the tee pipe shall be 
connected at the 1 ongitudi nal center point 
of the horizontal pipe section. The 
minimum 1 ength of hori zonta.l pipe section 
shall be 8 feet. 

920.4.5.3 The CONTRACTOR shall submit to 
the ENGINEER for review and approval 
preconstruction shop drawings on the 
fabrication of the tee pipe section as 
developed by a precast reinforced con­
crete pipe manufacturer. Field fabrica­
tion of this eccentric pipe unit wi 11 not 
be accepted. Shop drawings for the 
eccentric cone wi 11 a 1 so be submitted for 
review and approval. 

920.4.5.4 RAH-NEK, Kent Seal, or Liquid 
Waste Oivision-approved equal sealants 
shall be used to seal the joints in the 
vertical portion of this manhole. 

920.4.5.5 All lifting holes, except for 
Type "C" manhole covers, and gaps at 
joints sha 11 be fi 11 ed with a nonshri nk 
grout. 

920.4.5.5 Standard Detail Drawings show 
some of the components of the tee-type 
pipe manhole. 
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920.4.5 COATING OF MANHOLES: 

920.4.6.1 Exterior of Manholes: Ex-
terior coating of manholes shall be 
required in areas where ground water is 
present. The coating shall be a water­
proofing type of bitumastic or aspha1tic 
material, as approved by the ENGINEER. 
Application shall be in accordance with 
the manufacturer's published recommenda­
tions. 

920.4.6.2 Interior of Maholes: Interior 
coating of manholes shall be required only 
when specified on the construction plans. 
The coating sha 11 be an epoxy resin-type 
material, such as: "Zebron," "Plastite 
7122," or approved equal, and shall be 
capable of protecting the concrete from 
deterioration due to a gaseous 
environment. Application shall be in 
accordance with the manufacturer's 
published recommendations. 

920.4.6.3 Plastering of Manholes: The 
work shall include the coating of the 
surface of existing block manholes with 
plaster as required on the plans. 

920.4.7 MANHOLE STEPS: 

920.4. 7.1 Manhole steps shall be 1/2" 
diameter, grade 60, reinforcing rod 
completely encapsulated in copolymer 
polypropylene or corrosion resistant 
rubber compound. Steps shall be designed 
to be cast in place or ha11111ered into holes 
in manhole walls. 

920.4.7.2 Approved manhole steps of only 
one manufacturer model shall be used on 
any specific project and shall not be 
intermixed with other approved steps. 
Approved steps must bear the manufacturer 
name and model on the exposed surface of 
the step and shall be one of the following 
products or approved equals: 
M.A. Industries, Inc. -Model PS-2-PFS 
H. Bowen Co.-Bowco, Model 81213 or 93813 
Delta Pipe Products - WEDG-LOK, Model W-11 

920.4.7.3 The minimum width of step tread 
shall be 11 inches. Steps will be spaced 
uniformly in each manhole. Spacing may be 
between 12 inches to 16 inches on center. 
Lower step will be 12 inches above manhole 
shelf or top of main. The upper step 
shall be 6 inches below the top portion of 
the eccentric cone or 5 inches below the 
bottom of the flat cover. Also the steps 
shall be aligned vertically with the 
opening of the cone or cover. 

920.4.7 .4 Steps shall be embedded in the 
manhole wall a. minimum of 3" inches and 
protrude from the manhole interior surface 
a minimum of 4 3/4 inches. 
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920.4. 7.5 Holes for step installation 
shall be drilled or precast per 
manufacturer's recommended size, or of 
sufficient size to allow for step 
insertion into the wall. Cast-in-plan 
sockets or tapered holes recommended by 
the step manufacturer may be used with 
prior approval of ENGINEER. If the hole 
has been dri 11 ed too 1 arge, then the step 
shall be secured in place by using epoxy 
grout for the full depth of the dri 11 ed 
hole. 

920.4.6 Acceptable manhole step 
installations must be capable of 
withstanding a 400 pound, horizontal, pull 
out 1 oad applied in accordance with ASTM 
C-497. 

920.4.8 ADJUSTMENT BRICKS: 

920.4.8.1 Manhole adjustment bricks shall 
conform to the requirements for manhole 
bricks, per ASTM C 32 for Grade MS. 

920.4.8.2 Mortar shall be used to lay the 
bricks, as well as coating the interior 
and exterior surfaces of the laid brick. 
Thickness of the mortar coating sha 11 be 
1/2 inch. 

920.4.9 MANHOLE FRAME AND COVER: 

The manhole frame and cover for either the 
sanitary or stonn sewer manholes shall 
confonn to the specifications contained in 
Sect i on 161 • 

920.5 TESTING OF SEWER MANHOLES: 

920.5.1 All sanitary sewer manholes shall 
be tested for 1 eakage by either a water 
exfi ltrati on test or a vacuum test. 
Whichever test is utilized it is 
recommended that the test be perfonned 
prior to backfilling around the manhole 
and prior to placement of the manhole 
frame and cover. All inlet and outlet 
lines shall be properly plugged and the 
lift holes and barrel joints filled and 
sealed as specified. The CONTRACTOR shall 
be responsible for all materials and 
equipment necessary to perfonn the test 
and shall conduct the test in the presence 
of the ENGINEER or his representative. 
The CONTRACTOR has the option of 
performing a manhole test in increments 
appropriate to the depth of the manhole. · 

920.5.2 The water exfiltration test shall 
consist of filling the entire manhole with 
water to the bottom of the frame 
elevation. A stabilization period of one 
hour will be allowed for absorption, 
afterwhich the manhole shall be refilled 
as necessary before starting the test. 
The test period shall be two (2) hours, 
afterwhich the manhole shall be refilled, 
measuring the necessary quantity of 
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water. The allowable leakage shall be 
0. 25 ga 11 ons per foot diameter per 
vertical foot per day, and is represented 
by the following formula: 

V • 0.25 DHT/24 

where; V • Allowable loss in gallons 

feet 
0 • Manhole diameter in 

H • Initial depth of water to 
invert in feet 

T • Duration of test in hours 

920.5.3 The vacuum test shall consist of 
utilizing an inflatable compression band, 
vacuum pump, guages and appurtances spe­
cifi ca 11 y designed for vacuum testing. 
Test procedures shall be in accordance 
with the manufacturer's printed recom­
mendations. The ENGINEER shall be the 
sole judge as to the adequacy of the 
equipment. 

920.5.3.1 A vacuum of 10" Hg shall be 
placed in the manhole and the time mea­
sured for a drop to 8.5" Hg. The test 
shall be considered to be successful if 
the measured time exceeds the test 
period. Should the test fail, the man­
hole shall be rapai red as necessary and 
the test rerun. The test periods are: 

920.5.3.2 Sixty {60) seconds for four (4) 
foot diameter manholes. 

920.5.3.3 Seventy-five (75) seconds for 
five (5) foot diameter manholes. 

920.5.3.4 Ninety (90) seconds for six (6) 
foot diameter manholes. 

920.5.3.5 One hundred and Twenty (120) 
seconds for eight (8) foot diameter 
manholes. 

920.5.4 Normally storm sewer manholes 
need not be tested unless specifically 
required by the project plans or suppli­
mental technical specifications. How­
ever, if in the opinion of the ENGINEER, 
the workmanship or materials do not appear 
to be satisfactory, the ENGINEER may 
require that any stonn sewer manhole be 
tested in a similar manner as that ·for a 
sanitary sewer manhole. 

920.6 ABANDONMENT OF MANHOLES 

920.6.1 Abandonment of manhole, which is 
part of a sewer line being abandoned, 
shall entail the following work and 
materials: 

920.6. 2 Manho 1 e will not be removed but 
will be abandoned in place. 

920.6.3 All manhole inlet and outlet 
lines shall be plugged with a 12-inch­
thick concrete or concrete mortar plug. 
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920.6.4 Salvageable material sha11 be 
stockpiled on the job site. The CON­
TRACTOR shall contact Liquid Waste 
Division to arrange for a representative 
to inspect the materials for usability. 
Salvageable materials shall be trans­
ported by the CONTRACTOR to Liquid Waste 
Division, City Yards. CONTRACTOR will 
receive a receipt for the turned-in mate­
rials. Receipts wi11 be submitted to the 
ENGINEER prior to fi na 1 acceptance of the 
Project. Unusable materials will be dis­
posed of by the CONTRACTOR. 

920.6.5 Manhole bottom will be pul-
verized. 

920.6.5 The manhole shall be filled with 
cement treated base (CTB) material to the 
bottom elevation of the asphalt base 
course of the pavement or to the ground 
surface 1 evel. 

920.6.7 All labor, materials, and equip­
ment necessary to compl eta this work sha 1l 
be furnished by the CONTRACTOR. 

920.6.8 For historical information the 
ENGINEER shall have a survey performed 
which will locate the abandoned manhole, 
relative to permanent survey markers. 

920.7 SEWER MANHOLE REHABILITATION IN 
REPLACEMENT WORK 

920.7.1 The work under this item shall be 
to replace the existing manhole frame and 
cover and to place a concrete pad around 
the existing manhole as required per the 
construction plans. This work will be 
done only when an existing man- hole is 
encountered in the normal course of the 
replacement work that has a light- \!Ieight, 
vented, multi-holed manhole cover. 

920.7.2 The work and materials shall 
include the following: 

920.7.2.1 Remove any and all existing 
brick under frame and replace with new 
Grade HS brick as necessary to bring new 
frame and cover up to street grade. 

920.7.2.2 Remove and replace existing 
concrete pad, or construct a new pad. 

920.7.2.3 Remove existing steps and 
replace Iiiith new steps or, if steps are 
nonexistent, install new steps. Steps 
will be installed as per Subsection 
815.4.7. 

920.7.2.4 Remove and replace pavement. 

920.7.2.5 Excavation and compaction of 
backfill as necessary. 

920.7.2.6 All materials, labor, and 
equipment necessary to do the work under 
this item shall be fumi shed by the CON­
TRACTOR. 
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920.7.2.7 The work and materials under 
this item shall be done according to the 
manner set forth in the Standard Detai 1 
Drawings and other sections of these 
specifications. 

920.7.3 Salvageable material shall be 
stockpiled on the job site. The CON­
TRACTOR shall contact Liquid Waste Oivi­
si on to arrange for a representative to 
inspect the materials for usability. 
Salvageable materials shall be trans­
ported by the CONTRACTOR to Liquid Waste 
Division, City Yards. CONTRACTOR will 
receive a receipt for the turned-in 
materials. Receipts wi 11 be submitted to 
the ENGINEER prior to final acceptance of 
the Project. Unusable materials will be 
disposed of by the CONTRACTOR. 

920.8 MEASUREMENT AND PAYMENT 

920.8.1 NEW MANHOLES: 

920.8.1 .1 Type "C," "E," "F," or ''G" 
manholes of 4-foot or 6-foot diameters 
shall be measured per each within the 
following increments of depth: 3 to 6 
feet, 6 to 10 feet, and 10 to 14 feet. 
Manholes which are greater in depth than 1 
foot shall be measured by the vertical 
foot. Measurements will be made to the 
nearest foot and will be from the manhole 
rim elevation to the manhole invert 
elevation. 

920.8.1.2 Payment for manholes 14 feet 
deep or 1 ess will be made on the unit 
price per manhole diameter per depth in­
crement as specified in the Bid Pro­
posal. Payment for manhole depths which 
exceed 14 feet will be made on the unit 
price per manhole diameter per vertical 
foot. This payment is in addition to the 
manhole unit price for the portion above 
the 14 foot depth. 

920.8.1.3 Type "A" or Tee-type manholes 
shall be measured and paid for by the 
methods described in 920.8.1.1 and 
920.8.1.2. Measurement will be from the 
invert of the main 1 i ne to the manho 1 e 
rim. Payment under this item will in­
clude the normal manhole costs described 
be 1 ow, as we 11 as any additi onaJ pipe 
costs for the precast tee and for the 
concrete cradle under the tee. 

920.8.1 .4 Payment for any type diameter 
or depth of manhole will include excava­
tion, compacted backfilling, shelving, 
cover or cone, leveling bricks, frame and 
cover, and concrete pad or collar. 

920.8.2 ELEVATION ADJUSTMENTS: 

920.8.2.1 When a new manhole is in­
stalled, no measurement or payment wi 11 be 
made for rim elevation adjustments to 
conform to street surface grades. 
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920.8.2.2 The following measurements and 
payments for rim elevation adjustments on 
existing manholes will be made for indi­
cated conditions: 

920.8.2.2.1 Unit price per inch of ad­
justment ring for adjustment to manhole 
fr~me by the addition of adjustment ring. 

920.8.2.2.2 Unit price per inch of 
leveling brick adjustment. 

920.8.2.2.3 Unit price per manhole 
diameter per vertical foot of adjustment 
to cone and/or barrel. 

920.8.2.3 As required, the following 
items wi11 be included in the unit price 
per appropriate adjustment: pavement 
removal and replacement, excavation, com­
pacted backfilling, cone rete co 11 ar or 
pad, leveling bricks, adjusting rings, 
and/or frame and cover. 

920.8.3 COATING OF MANHOLE: Plastering 
or epoxy coating for manholes shall be 
measured and paid for on the unit price 
per square foot of surface area covered. 

920.8.4 MANHOLE STEPS: Unless otherwise 
shown on the Bid Proposal, the cost of 
manhole steps shall be incidental to the 
unit prices for construction of manholes 
of various types and depths. 

920.8.5 ABANDONMENT OF MANHOLES: Mea­
surement and payment for abandonment of a 
manhole sha 11 be the unit price per man­
hole for defined work in Subsection 920.6. 

920.8.6 MANHOLE REHABILITATION IN RE­
PLACEMENT WORK: Work under this i tern 
shall be measured and paid for by the unit 
price per manhole for work specified in 
the Bid Proposal. 

920.8.7 TESTING: There wi11 be no 
payment for required testing of sewer 
manholes. 
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SECTION 925 

VACUUM SEWER COLLECTOR, INTERCEPTOR AND FORCE MAIN FACILITIES 

925.1 GENERAL: The construction items specified in 
this section are common to vacuum sewer facilities. 

925.2 REFERENCES 

925.2.1 American Society for Testing and Materials 
(ASTM) Standard Specifications, Latest Edition 

C4 78 Standard Specification for Precast Reinforced 
Concrete Manhole Sections 

D 1557 Test Method for Laboratory Compaction 
Characteristics of Soil Using Modified Effort 

D 1784 Standard Specification for Rigid Poly (PVC) 
Compounds and Chlorinated Poly (CPVC) 
Compounds 

D2241 Standard Specification for Poly (PVC) Pressure­
Rated Pipe (SDR Series) 

D2564 Standard Specifications for Solvent Cements for 
Poly (PVC) Plastic Piping Systems 

D2665 Standard Specifications for Poly (PVC) Plastic 
Drain, Waste, and Vent Pipe and Fittings 

D2672 Standard Specifications for Joints for IPS PVC 
Pipe Using Solvent Cement 

D3139 Standard Specifications for Joints for Plastic 
Pressure Pipes Using Flexible Elastomeric Seals 

925.2.1 This Publication, Latest Edition 

SECTION 101 PORTLAND CEMENT CONCRETE 
SECTION 102 STEEL REINFORCEMENT 
SECTION 105 CONCRETE CURING COMPOUND 
SECTION 106 CEMENT MORTAR AND GROUT 
SECTION 108 BRICK 
SECTION 121 PLASTIC PIPE 
SECTION 161 GRAY IRON CASTINGS 
SECTION 170 ELECTRONIC MARKER DISKS 
SECTION 701 TRENCHING, EXCAVATION AND 

BACKFILL 
SECTION 710 BOARING, DRILLING, AND JACKING 
SECTION 801 INSTALLATION OF WATER 

TRANSMISSION, COLLECTOR AND 
DISTRIBUTION LINES 

925.3 MATERIALS 

925.3.1 PIPE: All buried vacuum collector lines, branch 
lines, force mains, vacuum service laterals, and gravity 
service stubs shall be SDR21 rated PVC pipe confmming to 
ASTM D 2241, ASTM D 1784 Cell Classification 12454-B. 
Pipe and appurtenances shall be new and unused. 

925.3.2 JOINTS: All joints shall conform to ASTM D 
2672, using solvent cement: or ASTM D 3139 using 
elastomeric seals. This pipe must be certified by the 
manufacturer that pipe and seal will operate at 24 inches of 
mercury vacuum and withstand a vacuum test at 24 inches 
of mercury vacuum with a maximum loss of 1% of initial 
vacuum per hour for a 4 hour period. 

925.3.3 FITTINGS 

925.3.3.1 Fittings shall be Schedule 40 solvent weld 
drain, waste and vent pipe per ASTM D 2665. 

925.3.3.2 Wye fittings and 45° ells shall be used 
throughout; except that a long radius 3" 90o ell may be used 
on the 3" suction line entering the vacuum valve and at the 
wye connection of the vacuum service lateral to the vacuum 
main. Tee fittings and short radius ells are prohibited 
exclusively. 

925.3.4 SOL VENT CEMENT: Shall confom1 to ASTM 
D 2564; primer and cement shall not be of same color. 
Cement shall be gray in color. 

925.3.5 MANHOLE SECTIONS: Manhole sections 
used for buffer tanks, vacuum division valve vaults, pig 
launchers, and air release valves shall be reinforced precast 
concrete manhole sections, 48" nominal diameter, 
conforming to the requirements of ASTM C 478. 

925.3.6 MANHOLE JOINTS: Tongue and groove in 
precast wall; shall conform to Section 920, PRECAST 
CONCRETE MANHOLES. 

925.3.7 MANHOLE FRAMES AND COVERS: Frames 
and covers for manholes used for buffer tanks, vacuum 
division valve vaults, pig launchers, and air release valves 
shall confom1 to this Publication, Section 161.4. The words 
"SEWER" and "CITY OF ALBUQUERQUE" shall be cast 
on the manhole cover. 

925.3.8 CAST-IN-PLACE CONCRETE: Cast-in-place 
concrete used for footings, flotation collars, grade-level 
pads, mass concrete for buffer tanks, and other installations 
not otherwise addressed shall be air-enn·ained concrete in 
accordance with Sections 1 01, 1 02, and 105 of this 
Publication, with a compressive sn·ength of 3500 psi. Type 
II Portland cement shall be used for all applications where 
the concrete will be in contact with sewage. See Section 
925, SUBMITTALS. 
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925.3.9 VALVES: Valves used for pig launchers and 
vacuum division valves shall be mechanical joint gate valves 
conforming to Sections 801.3 .3.1 through 80 1.3.3.9 of this 
Publication. Vacuum division valves shall be equipped with 
five-sided nuts, sockets and extension bars per Standard 
Drawing 2169. 

925.3.10 AIR RELEASE VALVES: Air release valves 
shall be APCO or approved equal, the model number per the 
construction drawings. 

925.3.11 VACUUM VAL YES AND 
APPURTENANCES: Vacuum valves shall be AIRYAC 
Model No. A VD-3-83D or approved equal. Fumish all 
mechanical appurtenances required for a complete 
installation per manufacturer specifications. Vacuum valves 
and appurtenances are to be delivered to the OWNER's 
warehouse, unloaded, and stored as directed by the 
ENGINEER in complete packages. 

925.3.12 VACUUM VALVE PITS 

925.3.1.2.1 Vacuum valve pits shall be either "standard" 
or "deep" per the appropriate bid item. 

925.3.1.2.2 The standard valve pit shall have a sump 30" 
deep and shall be per AIRY AC Model No. A VD3-83D/40-
30 or approved equal. The deep valve pit shall have a sump 
54" deep and shall be per AIRVAC Model No. A VD3-
83D/40-54 or approved equal. 

925.3.13 STAINLESS STEEL: Stainless steel for 
brackets and fasteners shall be AISI Type 304. 

925.4 SUBMITTALS 

925.4.1 The following shall be submitted for the 
ENGINEER'S approval prior to incorporation in the work 
of the corresponding item: 

a) Concrete Mix Design(s) 

b) Material and method of sealing pipe penetrations in 
buffer tank walls 

c) Pipe certification for vacuum service 

925.4.2 The OWNER/ENGINEER will be supplied with 
a ce1iificate of compliance for each item or type of material 
required in the system, as to that item meeting the 
specifications and/or the reference specifications before that 
item is installed. 

925.4.3 The following records shall be maintained by the 
CONTRACTOR, shall be kept available at all times for 

inspection by the ENGINEER, and shall be submitted to the 
ENGINEER at his request or as provided in these 
Specifications. 

925.4.3.1 Vacuum tests performed daily or as otherwise 
stipulated. These tests shall be recorded on charts provided 
by the OWNER or in hard-board notebooks as stipulated 
herein depending on the type of test. 

925.4.3.2 Record Drawing markups and related survey 
notebooks kept cunent by the CONTRACTOR to record 
work perfonned and to reflect any and all revisions made 
from the original drawings. 

925.5 INSTALLATION 

925.5.1 GENERAL 

925.5 .1.1 Handle pipe and appurtenances in such a 
manner as to insure delivery to the trench in sound, 
undamaged condition. Particular care shall be taken to 
prevent damage to any coating. 

925.5.1.2 Prior to installation, store plastic pipe and 
protect from prolonged periods of sunlight per Section 121. 

925.5.1.3 The interior of the pipe, pits, and all 
appurtenances shall be thoroughly cleaned of foreign 
material before being lowered into the trench and shall be 
kept clean during construction operations. 

925.5 .1.4 Install a plug in the new system at any point of 
connection to an existing system. The plug shall remain in 
place until the ENGINEER and OWNER authorize its 
removal in writing. The CONTRACTOR shall not flush or 
otherwise discharge any flow into an existing system unless 
approved in writing by the ENGINEER. 

925 .5.1.5 Perfom1 trenching, backfilling, and compaction 
in accordance with Section 70 I. 

925.5.2 PIPE INSTALLATION 

925.5.2.1 All vacuum sewers shall be laid to line and 
grade as shown on the drawings with the use of construction 
laser beam equipment. All pipe which has been designed to 
slope downward shall slope uniformly downward, with a 
tolerance of no more than 0.01' per 20 feet of line. Abrupt 
sags or bellies will not be permitted. The elevation of each 
joint of pipe shall be recorded by the CONTRACTOR in 
bound field books which shall be submitted to the 
ENGINEER. 

925.5.2.2 All sanitary sewer force mains shall be laid to 
line and grade as shown on the drawings with the use of 
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constmction laser beam equipment. Particular care shall be 
taken to avoid crests in the profile at locations other than 
those shown on the drawings. Elevations shall be recorded 
by the CONTRACTOR at 100-foot intervals. and at each 
change in grade, in bound field books which shall be 
submitted to the ENGINEER. 

925.5.2.3 Handle and install pipe and fittings m 
accordance with manufacturer's recmmnendations. 

925.5.2.4 Prevent entrance of dirt or foreign matter or 
damage to pipe lining or coating. Plug the pipe any time 
work is stopped. 

925.5.2.5 No defective pieces are permitted. Defective 
pieces discovered after use will be removed and replaced 
with a sound piece. 

925.5.2.6 Place bedding, embedment and backfill in 
accordance with Section 701 unless otherwise indicated on 
the drawings. The bedding of the trench shall be graded and 
prepared to provide a firm and uniform bearing throughout 
the entire length of the pipe. Suitable excavation shall be 
made to receive the bell of the pipe and the joint shall not 
bear upon the bottom of the trench. All adjustments to the 
line and grade shall be made by scraping away or filling in 
with pipe zone material under the body of the pipe, but not 
by wedging or blocking. \Vhen connections are to be made 
to any existing pipe, valve pit, or any other improvement, 
the actual elevation or position of which cannot be 
determined without excavation, excavate and expose the 
existing improvement before laying the connecting pipe or 
conduit. When existing underground improvements may 
reasonably be expected to conflict with the line or grade 
established for the new sewer line, the ENGINEER shall 
request the CONTRACTOR to excavate as necessary to 
expose such potentially conflicting underground 
in1provements prior to laying the new pipe. Any adjustment 
in line or grade which may be necessary to accomplish the 
intent of the plans will be made, and the CONTRACTOR 
will be paid for any additional work resulting from such 
change in line or grade in the manner provided for in the 
GENERAL CONDITIONS. 

925.5.2.7 Lay pipe upgrade in a continuous operation 
from structure to structure, with the socket ends of the pipe 
upgrade unless otherwise permitted by the ENGINEER. 

925.5.2.8 Sanitary sewer mains shall not be constructed 
under walkways, sidewalks, curbs and gutters, drive pads, or 
similar concrete structures by tunneling undemeath them. 
Cut concrete by using a concrete saw or, at the 
CONTRACTOR'S option, remove the entire section of 
concrete to the nearest full expansion joint or edge. 

925.5.2.9 Place and hand-tamp fill to 95% of maximum 
dry density per ASTM D 1557, in entire space between the 
pipe or fitting and the trench walls. 

925.5.2.10 Prior to completely backfilling the sewer 
excavation, install a green metalized plastic tracer/warning 
tape 12" to 18" below finished grade. 

925.5.2.11 Mark the ends of all wyes, branch lines, and 
gravity service stubs that are installed for future connections 
to the system. Attach a stainless steel marker with stainless 
wire to the stubout end and place the marker within 8" to 
12" of finished surface for future relocation of stu bout. 

925.5.2.12 Provide pipe through casing with suppori skids 
as shown on the drawings and Standard Drawing No. 2380. 
Altemate support methods may be acceptable upon 
ENGINEER'S review and approval. 

925.5.3 DIVISION VALVE AND GAGE TAP 
INSTALLATION: Division valves, vaults, and gage tap 
assemblies shall be installed per Standard Drawing No. 
2170. 

925.5.4 VACUUM VALVE PIT INSTALLATION 

925.4.4.1 Install complete vacuum valve pits in 
accordance with manufacturer instrl.lctions and Standard 
Drawing No. 2165. Perf01m pressure testing on each valve 
p1t assembly per the manufacturer instructions. 

925 .4.4.2 Stu bouts for the gravity line from the 
collection sump should be 4" diameter, extended to the 
property line unless otherwise indicated. Each stub-out 
should have a stop glued in place 4" to 6" from the end 
insetied into the tank, to prevent it being pushed too far into 
the collection sump. A solvent welded 4" cap should be 
fitted and glued to each stub-out to prevent rocks and 
groundwater entering the sump prior to connection of the 
house gravity line. Expandable test plugs or mbber caps are 
not acceptable as temporary covers for gravity stub-outs. 

925.5.5 SINGLE OR DOUBLE BUFFER TANK 
INSTALLATION 

925.5.5.1 Install single or double buffer tank as shown 
on the drawings and Standard Drawing 2167 (single) or 
2168 (double). 

925.5.5.2 All pipe penetrations through the buffer tank 
walls shall be water tight. Submit manufacturers literature 
on material and technique for sealing to the ENGINEER. 

925.5.5.3 Install suction and sensor pipes as shown on 
the Standard Drawings. Attach these lines to the buffer tank 
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side walls using Type 304 stainless steel brackets and 
fasteners. The 311 service lateral is to be stubbed into the 
buffer tank and capped or otherwise sealed until the vacuum 
valve is installed. 

925.5.5.4 Install breather pipe through buffer tank wall 
as shown on Standard Drawing No. 2166. This line is to be 
capped or otherwise sealed to prevent any infiltration of 
water during construction. It shall be tested in accordance 
with Breather Test Procedure, Paragraph 925.8. 

925.5.5.5 Buffer tanks shall be tested after assembly. 
The entire buffer tank shall be tested as follows: 

925.5.5.5.1 Stubouts, manhole boots, and pipe plugs 
sha11 be permanently secured to prevent movement while the 
vacuum is drawn. 

925.5.5.5.2 Installation and operation of vacuum 
equipment and indicating devices shall be in accordance 
with manufacturer's recorrunendations. 

925.5.5.5.3 Using OVll"\TER-fumished vacuum pump and 
gage, establish a measured vacuum of 10 inches of mercury 
in the buffer tank. Record the time for the vacuum to drop 
to nine inches of mercury. 

925.5.5.5.4 The maximum allowable leakage rate for a 
four foot diameter manhole shall be in accordance with the 
following: 

Min. Elapsed Time 
for a Pressure 

Manhole Depth Change of 1 11 Hg 
1 0' or less 60 seconds 

>10' but <15' 75 seconds 
~ 15' but <25' 90 seconds 

925.5.5.5.5 If the buffer tank fails the test, necessary 
repairs shall be made and the vacuum test and repairs shall 
be repeated until the tank passes the test. The extent and 
type of repairs that may be allowed shall be subject to the 
approval of the ENGINEER. Leaks shall be repaired on the 
outside of the manhole unless otherwise approved by the 
ENGINEER. 

925.5.5.5.6 If a buffer tank joint mastic is pulled out 
during the vacuum test, the manhole shall be disassembled 
and the mastic replaced. 

925.5.5.5.7 Record test results on a calibrated chart 
recorder as described in Section 925.6, Field Quality 
Control. 

925.5.6 INSTALLATION OF CASING FOR 
SANITARY SEWER VACUUM MAIN OR FORCE 
MAIN: Casing for sanitary sewer vacuum main or force 
main shall be per the drawings and Standard Drawing No. 
2380 and per Section 710 of this Publication. 

925.6 FIELD QUALITY CONTROL 

925.6.1 Provide daily testing of all sewer mains and 
lateral connections laid. Plug all open connections with 
mbber stoppers or temporary caps, fitted to the pipe by "no­
hub" couplings. Using OWNER-furnished vacuum pump 
and chart recorder, apply a vacuum to 24 inches of mercury 
to the pipes with pump naming continuously for 15 minutes 
to allow vacuum to stabilize before proceeding with test. 
There shall be no loss in excess of 1% of initial vacuum per 
hour for a two hour test period. As pipe is laid the new 
section shall be tested in addition to the previously laid pipe 
on that main. 

925.6.2 Leave uncovered the sewer main pipe joints until 
after the daily vacuum test is complete so that any leaks can 
be easily located and repaired. Exposed joints shall be 
adequately restrained. 

925.6.3 Two hour Vacuum Line Test Modification 
Provision: If the CONTRACTOR succeeds in meeting the 
daily 2-hour test for seven consecutive working days or two 
thousand feet of pipe, the ENGINEER may amend the 
procedure to allow the tr-ench to be covered as work 
progresses rather than the trench being kept open all day as 
is the no1m with the daily 2-hour test. Should a line fail the 
vacuum test while utilizing this test modification, the 
CONTRACTOR shall take whatever action is necessary at 
his cost to pass the test including the excavation of the 
trench, leak detection and line repair, and additional cleanup 
as required by the EKGINEER . After the failure, the 
CONTRACTOR must re-qualify as specified above. Note 
this test modification is optional, and as such, the 
CONTRACTOR assumes all liability in its use. Allowance 
of this modification by the ENGINEER is not considered 
acceptance of the sewer line or ability to withstand test 
vacuum pressures. 

925.6.4 Installation and operation of vacuum equipment 
and indicating devices shall be in accordance with 
manufacturer's reconm1endations. 

925.6.5 Required Final Acceptance Testing on complete 
system: Provide 48 hours notice to ENGINEER prior to 
test. Ensure all division valves are open prior to beginning 
oftest. Subject the entire sewerage system to a vacuum of 
24 inches mercury, and allow to stabilize for 15 minutes 
before proceeding with test. There shall be no loss greater 
than 1% of initial vacuum per hour over a four hour test 
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period. 

925.6.6 All daily testing and Final Acceptance Test shall 
be recorded on vacuum charts to be provided by the 
ENGINEER. These charts will not be considered valid 
unless witnessed by ENGINEER on test equipment at 
beginning and end of vacuum test period. 

925.6.7 The ENGINEER will sign and date charts to 
verify witness of tests. This signature does not indicate 
acceptance of the system. 

925.7 LINE FLUSHING 

925.7.1 After acceptance testing, flush lines to remove 
debris and foreign materials that accumulated in the lines 
during construction. 

925.7 .1.1 Suggested procedure (This procedure requires 
the use of vacuum valves, coordination of installation by the 
OWNER is the responsibility of the CONTRACTOR): 

925.7.1.1.1 Place system under vacuum to 24 inches 
mercury. 

925.7 .1.1.2 Add water to valve pits at extreme ends of 
system and cause vacuum valves to operate and draw water 
into piping system. 

925.7 .1.1.3 Utilize system vacuum to transpmi the water 
and debris to collection point. Continue procedure until 
water entering at collection point is free of contamination or 
debris. If vacuum station collection tank is used as 
collection point, monitor volume ofliquid in tank and pump 
out as necessary by means other than system sewage pumps. 
After completion of flushing, clean collection tank of all 
collected debris. 

925.7.1.1.4 Restore vacuum collection tank and 
collection system to pe1manent configuration and make 
ready to place into operation. 

925.7.1.2 Altemate flushing procedures are subject to 
ENGINEER'S review and approval. 

925.8 BREATHER TESTING 

925.8.1 After entire breather assembly is complete from 
the above ground flexible extension to the interior of the 
valve vault or buffer chamber, it shall be pressure tested as 
follows: 

925.8.1.1 Fabricate a test pipe using 3/4" PVC materials 
or approved equal; one end to be 3/4" male pipe thread, the 
opposite end to terminate with a 118" tubing connection. 

925.8.1.2 Remove breather dome and install the test pipe 
in its place. Pressurize the breather assembly to a minimum 
40" water gage as measured with a magnehelic gauge. The 
assembly shall remain at a constant pressure with no 
detectable leaks for a minimum of one minute in the 
presence of the on site inspector. A dated record of all 
testing of breather domes shall be maintained in a bound 
notebook, which shall be turned over to the ENGINEER 
upon completion of all work. 

925.9 .\IIEASUREMENT AND PAYMENT 

925.9.1 SANITARY SEWER FORCE MAIN WITH 
BEDDING 

925.9.1.1 Measurement shall be per linear foot measured 
horizontally along the centerline of pipeline and fittings 
from the collection/lift station interface to the point of 
discharge as shown on the construction drawings. No 
deduction from the total will be made for intern1ittent 
installations such as division valves, pig launchers, and 
associated manholes. 

925.9.1.2 Payment will be in accordance with the unit 
price per linear foot per size and material as defined in the 
Bid Proposal, and shall include: unclassified excavation in 
open trench, backfilling, and compaction for all trench 
zones; hand digging; removing and replacing surface 
obstructions; discovery and protection of subsurface 
obstructions; shoring and bracing; hauling excavated 
material; restoration of dishtrbed areas not included in other 
pay items; all fittings, concrete thrust blocking or restrained 
joints; preparation of pipe subgrade; furnishing and placing 
granular bedding; trench dewatering; temporary 
connections; jointing and coupling materials; fumishing and 
installing pipe in open trench; flushing and cleaning the 
pipe; air and hydrostatic pressure testing; and all other labor, 
material, and equipment incidental thereto. 

925.9.2 SANITARY SEWER FORCE MAIN PIG 
LAUNCHER 

925.9.2.1 Measurement of installed pig launcher shall be 
per each unit installed as shown on the standard drawing. 

925.9.2.2 Payment for the pig launchers will be in 
accordance with the unit price per each as defined in the Bid 
Proposal, and shall include: fumishing and installing all 
fittings, flanges, restraining glands, and harnesses; drilling 
and preparing precast manhole section for slotted opening 
including gaskets, sealants, and grout; furnishing and 
installing resilient seat gate valves; preparing and installing 
cast-in-place concrete footer and pad on finished ground 
including trenching, backfilling, and compaction, fumishing 
and installing reinforcing steel; furnishing and installing 
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precast manhole sections including trenching, backfilling, 
and compaction, gaskets, frame and cover; furnishing and 
installing gravel bed for floor of manhole; and all other 
labor, material, and equipment incidental thereto. 

925.9.3 BORE AND JACK, CASING FOR SANITARY 
SEWER VACUUM MAIN OR FORCE MAIN 

925.9.3.1 Measurement shall be per linear foot, 
measured horizontally along the centerline of the 
encasement pipe actually installed for the work 
accomplished as shown on the standard drawing and on the 
drawings. 

925.9.3.2 Payment will be in accordance with the unit 
price per linear foot as defined in the Bid Proposal, and shall 
include: trenching, unclassified excavation, backfilling, and 
compaction; fumishing and installing bored steel casing, 
casing insulators, and casing end seals; repair and 
replacement of existing roadway, bridge abutments, utilities, 
or any other structures damaged during boring and jacking 
operations; removal and disposal of waste material; 
providing grout for backfilling; inspections or pern1its; and 
all other labor, material, and equipment incidental thereto; 
except that the carrier pipe will be paid for under the 
appropriate bid item for vacuum main or force main. 

925.9.4 SANITARY SEWER AIR RELEASE VALVE 

925.9.4.1 Measurement shall be per each air release 
valve installed as shown on the drawings and the standard 
drawings. 

925.9.4.2 Payment will be in accordance with the unit 
price per each as defined in the Bid Proposal, and shall. 
include: furnishing and installing air release valve with all 
necessmy fittings and appm1enances; drilling and preparing 
precast manhole section for slotted opening including 
gaskets, sealants, and grout; preparing and installing cast-in­
place concrete footer and pad on finished ground including 
trenching, backfilling, and compaction, furnishing and 
installing reinforcing steel; fumishing and installing precast 
manhole sections including trenching, backfilling, and 
compaction, gaskets, frame, and cover; furnishing and 
installing gravel bed for floor of manhole; and all other 
labor, material, and equipment incidental thereto. 

925.9.5 V ACUlJlvf SEWER DIVISION VAL YES AND 
VAULT 

925.9.5.1 Measurement shall be per each vacuum sewer 
division valves and vault installed as shown on the drawings 
and the standard drawing. 

925.9.5.2 Payment will be in accordance with the unit 

price per each as defined in the Bid Proposal, and shall 
include: furnishing and installing resilient seat gate valve 
with all necessary fittings and appm1enances; fumishing the 
OIN"NER with one five sided extension socket with 6-foot 
long T-handle extension bar for every five valves installed; 
fumishing and installing the gage tap assembly consisting of 
rubber tubing, fittings, supports, tapping saddle, and all 
other appurtenances for measuring vacuum in vacuum main; 
drilling and preparing precast manhole section for slotted 
opening including gaskets, sealants, and grout; preparing 
and installing cast-in-place concrete footer and pad on 
finished ground including trenching, backfilling, and 
compaction, furnishing and installing reinforcing steel; 
furnishing and installing precast manhole sections including 
trenching, backfilling, and compaction, gaskets, frame, and 
cover; furnishing and installing gravel bed for floor of 
manhole; and all other labor, material, and equipment 
incidental thereto. 

925.9.6 VACUUM SEWER BUFFER TANK 

925 .9.6.1 Measurement shall be per each installed buffer 
tank (single or double per the respective bid item) as shown 
on the drawings and the standard drawings. 

925.9.6.2 Payment will be in accordance with the unit 
price per each as defined in the Bid Proposal, and shall 
include: furnishing and installing all necessary equipment, 
including pipe and breather connections, breather vent 
piping and flexible breather pipe assembly; preparing and 
installing cast-in-place concrete footer and pad on finished 
ground including trenching, backfilling, and compaction, 
furnishing and installing reinforcing steel; fumishing and 
installing precast manhole sections including trenching, 
backfilling, and compaction, gaskets, frame, and cover; 
furnishing and installing all fittings, pipe, and all 
appurtenances; connection of the new or existing sanitary 
sewer gravity lines including drilling precast manhole 
sections, gaskets, sealants, and grout; furnishing and 
installing concrete grout for shelf; air and vacuum testing as 
required; and all other labor, material, and equipment 
incidental thereto. 

925.9.7 INSTALLING VACUUM VALVE PIT 

925.9.7.1 Measurement shall be per each vacuum pit 
(standard or deep, Type A or Type B per the respective bid 
item) installed as shown on the drawings and the standard 
drawings. 

925.9.7.2 Payment will be in accordance with the unit 
price per each as defined in the Bid Proposal, and shall 
include: furnishing and installing all necessary equipment 
including unclassified excavation in open !Tench, backfilling, 
and compaction for all h·ench zones; hand digging; removing 

(ADDED Jan., 2003, UPDATE N0.7) 925-6 



and replacing surface obstructions including fencing, 
landscaping, and all other obstmctions; discovery and 
protection of subsurface obstructions; shoring and bracing; 
hauling excavated material, restoration of disturbed areas 
not included in other pay items; all fittings and concrete anti­
flotation collar; installation of flexible breather pipe 
assembly and all appmienances; stubouts for connection of 
gravity and vacuum lines; air, vacuum, and all other testing 
as required; and all other labor, material, and equipment 
incidental thereto. 

925.9.8 VACUUM COLLECTION LINES AND 
VACUUM SERVICE LATERALS 

925.9.8.1 Measurement of vacuum collection lines and 
vacuum service laterals shall be per linear foot measured 
horizontally along the centerline of pipeline as shown on the 
drawings. 

925.9.8.2 Payment will be in accordance with the unit 
price per linear foot per size and material as defined in the 
Bid Proposal, and shall include: unclassified excavation in 
open trench, backfilling, and compaction for all trench 
zones; hand digging; removing and replacing surface 
obstructions; discovery and protection of subsurface 
obstructions; shoring and bracing; hauling excavated 
material, restoration of disturbed areas not included in other 
pay items; all fittings, concrete thrust blocking or restrained 
joints; preparation of pipe subgrade; fumishing and placing 
granular bedding; trench dewatering; temporary 
cmmections; jointing and coupling materials; fumishing and 
installing pipe in open trench; flushing and cleaning the 
pipe; field quality control testing including daily vacuum 
testing of lines using OWNER fumished trailer mounted 
vacuum pump, breather testing, and all other testing 
required; making all required submittals; and all other labor, 
material, and equipment incidental thereto. 

925.9.9 VACUUM VALVES AND 
APPURTENANCES: Measured and paid for per each as a 
separate pay item as included in the associated Vacuum Pit 
or Buffer Tank as specified and provided in the Bid 
Proposal. 
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1000.1 GENERAL 

SECTION 1000 

LANDSCAPING 

This section pertains to the various horticultural and associated installations 
that are related to street-scapes and parks. 

1000.2 CONTENTS 

Section No. 

1001 
1005 
1010 
lOll 
1012 
1015 

Landscape Irrigation System 
Plantings 
Grass Sodding 
Turf Grass Seeding 
Native Grass Seeding 
Trash and Litter Receptacles 
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SECTION 1001 
LANDSCAPE IRRIGATION SYSTEM 

1001 .l GENERAL: 

The work consists of installing a complete 
underground sprinkler system as shown on 
the drawings and as specified hereafter. 
The CONTRACTOR performing this work shall 
furnish all labor, equipment, materials, 
and permits necessary for the completion of 
the system, except those specified to be 
furnished by others. Unless otherwise 
specified or indicated on the drawings, or 
authorized by the ENGINEER. The 
construction of the sprinkler system shall 
include the furnishing, installing, and 
testing of all pipe, fittings, valves, 
heads, controllers, wires, air release and 
vacuum valves, backflow preventers inlet 
and discharge piping, automatic drain 
valves, manual drain valves, valve boxes, 
and all other components pertinent to the 
drawings and specifications of this 
system. The CONTRACTOR shall perform all 
trenching, excavating, boring, backfilling, 
compacting, concrete pouring, electrical 
work, welding, and any other work necessary 
for the completion of the project. 

1001.2 REFERENCES: 
1001.2.1 American Society for Testing and 
Materials (Latest Editions)(ASTM) 
D-1784 Specification for Rigid Poly 

(Vinyl Chloride) (PVC) Compounds 
and Chlorinated Poly (Vinyl 
Chloride) (CPVC) Compounds 

D-1785 Specification for Poly (Vinyl 
Pipe, Chloride)(PVC) Plastic 

Schedules 40, 80 and 120. 
D-1875 Test Method for Density of 

D-2241 

0-2466 

D-2467 

Adhesives in Fluid Form 
Specifications for Poly (Vinyl 
Chloride) (PVC) Pressure-Rated Pipe 
Specification for Poly (Vinyl 
Chloride) (PVC) Plastic Pipe 
Fittings, Schedule 40 
Specification for Socket-Type Poly 
(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, schedule 80. 

D-2564 Specification for Solvent Cements 
for Poly (Vinyl Chloride) (PVC) 
Plastic Pipe and Fittings 

0-2774 Recommended Practices 
Underground Installation 

for 
of 

0-2855 
Thermoplastic Pressure Piping 
Recommended Practice for Making 
Solvent-Cemented Joints with Poly 
(Vinyl Chloride)(PVC) Pipe and 

D-3139 
Fittings. 
Specification for 
Plastic Pressure 
Flexible Elastomeric 

1001.2.2 This Publication: 

Section 1502 - Submittals 

1001.3 MATERIALS 

1001.3.1 GENERAL: 

Joints 
Pipe 

Seals 

for 
Using 

1001.3.1.1 All materials shall be new and 
without flaws or defects of any type and 
shall be the best of their class and kind. 

All materials shall have a minimum 
guarantee of one year against material 
defects or defective workmanship. 

1001.3. 1.2 All materials shall be of the 
brands and types noted on the plans or as 
specified herein, or approved as equal by 
the ENGINEER in accordance with Section 6. 

1001.3.1.3 For 
compatibility, 
automatic valves 
system shall be 
unless otherwise 
ENGINEER. 

reasons of equipment 
all sprinkler heads, 

and the sprinkler control 
of the same manufacturer, 
noted and approved by the 

1001.3.1.4 The irrigation system was 
designed around equipment manufactured by 
specific companies as a standard. Approved 
as equal equipment by other manufacturers 
may be used only with the approval of the 
ENGINEER and the OWNER five days prior to 
the opening of bids. 

1001.3.2 PLASTIC PIPE AND FITTINGS 

1001.3.2.1 PLASTIC PIPE: 

1001.3.2.1.1 All mainline plastic pipe 
which is 2" or smaller, shall be Schedule 
40 PVC and shall conform to ASTM D 1785. 
All mainline pipe which is larger than 2" 
diameter shall be PVC 1120 or 1220 (SDR-PR) 
pipe, SDR-21 with a 200 psi pressure rating 
and conforming to ASTM D 2241, with 
flexible joints conforming to ASTM D 3139. 
All lateral lines plastic pipe shall be 
schedule 40 PVC and shall conform to ASTM D 
1785. 

1001.3.2.1.2 PVC pipe shall be 
continuously marked with identification of 
the manufacture, type, class, size and 
material and shall conform to ASTM D 1784. 
Solvent joints shall meet ASTM D 2774 and D 
2855 requirements. Pipe shall be produced 
in 20 foot lengths. All plastic pipe shall 
be continuously and permanently marked with 
the following information: manufacturer's 
name, nominal pipe size, schedule, kind of 
material, kind of pipe, and the pressure 
rating in psi in accordance with the 
standards of the National Sanitation 
Foundation. Pipe shall be free of holes, 
foreign material, blisters, wrinkles, 
dents, or sun scald. 

1001.3.2.2 PVC Fittings: Fittings on PVC 
mainlines larger than 2" shall be ring and 
gasket fittings. Fittings on PVC mainlines 
2' in diameter and smaller and on all PVC 
laterals, shall be Schedule 40 PVC, Type l, 
Cell Classification 12454-B, and shall 
comply with ASTM D 2466, 0 2467, and D 1784. 

1001.3.2.3 Risers and Threaded Nipples: 
All threaded PVC nipples and risers shall 
be Schedule 80 PVC pipe. All galvanized 
nipples and risers shall be Schedule 40 
galvanized steel pipe. 
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1001.3.3 VALVES AND VALVE BOXES: 

1001.3.3.1 Valves: Valves for use in 
electrically controlled automatic control 
systems shall be diaphragm activated and 
hydraulically operated solenoid valves as 
specified on the plans. 

1001.3.3.2 Valve Boxes: Valve boxes shall 
be as specified on the plans. 

1001.3.4 
Sprinkler 
specified 
installed 
risers. 

SPRINKLER HEAD AND BUBBLERS: 
heads and bubblers shall be as 
on the plans and shall be 
on schedule 80 PVC threaded 

1001.3.5 CONTROLLERS: Controllers shall 
be as specified on the plans. 

1001.3.6 BACKFLOW PREVENTER: The backflow 
prevention device shall be as specified on 
the plans. 

1001 . 3. 7 CEMENTS, CLEANERS/PRIMERS AND 
JOINT COMPOUNDS: 

1001.3.7.1 Cement shall be No. 2200 series 
Uni-Weld or Rectorseal Gold low temperature 
plastic pipe cement or approved equal for 
use on all sizes and schedules of PVC pipe 
and fittings. Cement must be NSF approved 
and meet ASTM D 2564 specifications. 

1001 .3. 7.2 Cleaner/primer shall be No. 
8700 United Elchem hi-etch cleaner/primer 
or approved equal. Cleaner/primer must be 
any color other than clear. 

1001 .3. 7.3 All threaded connections 
between PVC and metal pipe shall be made 
using Rectorseal No. 100 virgin heavy duty 
sealing past of plasto-joint stick as 
manufactured by Lake Chemical company or 
teflon tape. 

1001 .3. 7.4 All metal to metal connections 
shall be made using Rectorseal No. 5, slow 
dry, soft set pipe thread compound or 
approved equal. All PVC to PVC threaded 
connections shall use teflon tape. 

1001.3.7.5 "0"-ring gasket and pipe spigot 
ends shall be lubricated using the 
lubricant recommended or supplied by the 
pipe manufacturer. If the pipe 
manufacturer does not provide a lubricant 
for the pipe, use IPS Weld-On No. 787 
gasket lube as manufactured by Industrial 
Polychemical Service or approved equal. 

1001.3.8 WIRE(l20 VOLTS): Wire for the 
120 volt wiring shall be solid copper (or 
stranded copper in larger wire sizes) 
underground feeder for direct burial and 
PVC insulated. Size of wire shall be No. 
12 AWG. 

1001.3.9 WIRE(24 volts): Wire for the 24 
volt wiring shall be solid copper wire, PVC 
insulated, UL approved underground feeder 
wire for direct burial in ground. Common 
wires shall be No. 12, white, except as 
noted on drawings. The wire shall be 

supplied in either 500 feet or 2,500 feet 
ro 11 s . 

1001.3.10 WIRE SPLICING MATERIALS: All 
wire splices shall be made watertight using 
3M Scotchlok wire connectors or approved 
equal. All wiring installed under 
sidewalks, roadways, parking lots, etc., 
shall be installed in a l l/4 inch or 
larger Class 200 PVC sleeve. 

1001.3.11 OTHER MISCELLANEOUS FITTINGS AND 
MATERIALS: All other miscellaneous 
fittings and materials shall be as 
specified on the plans. 

1001.4 SUBMITTALS AND RECORD DRAWINGS 

1001.4.1 SUBMITTALS: The CONTRACTOR shall 
submit all material and/or information as 
specified in Section 1502 of the 
Supplemental Technical Specification or as 
required by the ENGINEER in accordance with 
Section 6 of these specifications. 

1001.4.2 RECORD DRAWINGS: 

1001.4.2. 1 The CONTRACTOR in conjunction 
with the ENGINEER, shall provide and keep 
up to date a complete set of "as-built" 
drawings which shall be corrected da i 1 y to 
show all changes in the 1 oca ti on of 
sprinkler heads, controllers, backflow 
preventers, valves, drains, meters, points 
of connection, wire splice points, pipe and 
wire routing and other changes that may 
have been made from the original drawings 
and specifications as provided to him. All 
gate valves, manual drains, wire splices, 
automatic and manual valve locations, 
controllers, power supply, and mainline 
p1p1ng shall be shown with actual 
measurements to reference points so they 
may be easily located in the field. 

1002.4.2.2 At the time of final acceptance 
the CONTRACTOR shall furnish to the OWNER a 
reproducible "as-built" record drawing(s) 
prepared by a qualified drafts-person 
showing the entire completed irrigation 
system. The CONTRACTOR shall also provide 
and install in each of the controller 
vaults on the project a legible reduction, 
laminated in plastic, layout drawing of the 
irrigation system that the controller 
operates. 

1001.5 PREPARATION AND INSTALLATION FOR 
IRRIGATION SYSTEM: 

1001.5.1 GENERAL: 

1001.5.1.1 All materials and equipment 
shall be installed in a neat and 
workmanlike manner according to 
manufacturer's published recommendations 
and specifications, local, and state codes, 
as shown on the detail drawings, plans and 
as specified herein. 

1001 . 5. 2 PRODUCT HANDLING: The CONTRACTOR 
sha 11 be responsible for correct procedures 
in loading, unloading, staking, 
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transporting, and handling all materials to 
be used in the system. The CONTRACTOR 
shall avoid rough handling which could 
affect the useful life of equipment. Pipe 
shall be handled in accordance with the 
manufacturer's published recommendations on 
loading, unloading, and storage. 

1001.5.3. EXCAVATION AND TRENCHING: 

1001.5.3.1 The CONTRACTOR shall stake out 
the location of each run of pipe and all 
sprinkler heads and valves prior to 
trenching. Each run of the system shall be 
approved by the ENGINEER before actual 
installation is started. Prior to 
trenching the Contractor shall contact the 
New Mexico One Call, 260-1990, two (2) 
working days in advance of any excavation. 

1001 .5.3.2 Excavation and trenching for 
pipe lines shall be true to line. The 
width of the trenches shall not be greater 
than necessary to permit proper jointing, 
tamping, backfilling, bedding or any other 
installation procedures that may be 
necessary. Trench widths shall also be 
wide enough so that there will be a mini mum 
horizontal separation of 4 (four) inches 
between pipes in the same trench. 

1001.5.3.3 In areas where trees are 
present, trench lines will be adjusted on 
the site to install trenches beyond the 
drip line of the tree. 

1001 .5.3.4 Trench depths shall be 
sufficient to provide the specified pipe 
cover as described in these specifications 
or as noted on the plans. In rocky areas 
the trenching depth shall be 6 (six) inches 
below normal trench depth to allow for pipe 
bedding as described in these 
speci fi cations. 

1001.5.4 DEPTH OF BURY: There shall be a 
minimum of 28" and a maximum of 30" of 
cover for all constant pressure mainline. 
There shall be a minimum of 18" and a 
maximum of 20" of cover for all mainline 
located downstream of the master valve. 
There shall be a m1mmum of 18" and a 
maximum of 20" of cover for all lateral 
lines. 

1001.5.5. PIPE AND FITTINGS: 

1001.5.5.1 Installation of plastic pipe 
and fittings shall be in accordance with 
the manufacturer's published 
recommendations and procedures and as 
specified herein. Manufacturer's published 
recommended procedures for making solvent 
weld fittings shall be strictly adhered to. 

1001.5.5.2 Caution shall be exercised by 
the CONTRACTOR in handling, loading, 
unloading and storing of PVC pipe and 
fittings. All PVC pipe shall be stored and 
transported in a vehicle with a bed long 
enough to allow the pipe to lie flat 
without subjecting it to undue bending or 
concentrated external load at any point. 

Any section of pipe that has been dented or 
damaged or in any other way found to be 
defective, either before, or after laying 
shall be replaced with sound pipe without 
additional expense to the OWNER. 

1001.5.5.3 Before installation, the inside 
of the pipe shall be cleaned of all direct 
and foreign matter and shall be kept in 
cleaned condition during and after laying 
of the pipe. When work is not in progress, 
open ends of pipe and fittings shall be 
securely closed so that no trench water, 
earth or other foreign substances will 
enter the pipe or fittings. Where pipe 
ends are left for future expansion or 
connections, they shall be valved and 
capped, as directed on the p 1 ans and or by 
the ENGINEER. 

1001.5.5.4 All PVC pipe and fittings shall 
be assembled to permit the pipe or fittings 
to be joined at the true parallel position 
of the fitting. Placement of pipe in 
curving trenches which causes bending and 
stress on pipe and fittings will not be 
permit ted. No excess piping or fittings 
shall be permitted in the installation of 
the system, which may increase pressure 
loss or potential blockage. 

1001.5.5.5 Excavation and trenching shall 
be true to 1 i ne and depth specified in 
these specifications or indicated on the 
plans. Before installing the pipe, all 
rubbish and rocks s ha 11 be removed from the 
trenches. If the soil is extremely rock, 
the trenches shall be padded with dirt or 
sand as outlined in these specifications. 
Material used for pipe padding shall be 
approved by the ENGINEER. The full 1 ength 
of each section of the pipe shall rest 
solidly upon the bottom of the trench or 
bedding material. 

1001.5.5.6 Pipe shall not be laid in water 
or when trench or weather conditions are 
unsuitable for the work. Any water which 
may be encountered or may accumulate in the 
trenches or excavation shall be pumped out 
or otherwise removed as necessary to keep 
the bottom of the trench or excavation free 
and clear of water during the progress of 
the work. 

1001.5.5.7 PVC pipe will expand or 
contract at the rate of 1 (one) inch per 
100 feet per 10 degrees F change in 
temperature. Therefore, the pipe shall be 
installed in a manner so as to provide for 
expansion and contraction as recommended by 
the manufacturer. 

1001.5.5.8 Unless otherwise specified on 
the plans, a11 piping passing under 
sidewalks, roadways, parking lots, etc., 
shall be sleeved in a Class 200 PVC pipe 
two sizes 1 arge r than the pipe to be 
sleeved. 

1001.5.5.9 When more than one pipe is 
installed in the same trench, in no case 
shall one pipe be installed above or below 
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another. Pipe can be installed in the same 
trench if pipes are laid side by side. In 
no case shall mainline and lateral pipe be 
installed in the same trench. 

1001.5.5.10 The m1n1mum horizontal 
clearance between lines in the same trench 
shall be 4 (four) inches. 

1001.5.5.11 After all sprinkler piping, 
risers, valves, thrust blocks, etc., have 
been installed and partial backfilled as 
specified herein, the control valve shall 
be opened and a full head of water used to 
flush out the system. After the system is 
thoroughly flushed, risers shall be capped 
off and the system pressure tested in 
accordance with the testing section. At 
the conclusion of the pressure test the 
heads shall be installed and the backfill 
operation completed. 

1001.5.6 SOLVENT WELDING PROCEDURE: 

1001.5.6.1 PVC plastic pipe shall be 
squarely cut. 

1001.5.6.2 Burrs left from cutting shall 
be wiped off with a clean, dry cloth. 

1001.5.6.3 Utilizing a cleaner/primer, 
thoroughly clean the mating pipe end and 
the fitting socket with a clean dry cloth. 

1001.5.6.4 Apply a uniform coat of solvent 
cement to the outside of the pipe end with 
a non-synthetic brush or dauber. 

1001.5.6.5 In like manner, apply a thin 
coating of solvent cement to the inside of 
the fitting socket. 

1001.5.6.6 Re-apply a light coat of 
solvent cement to the p1pe and quickly 
insert it into the fitting to the full 
depth of the fitting socket. 

1001.5.6.7 Rotate the pipe or fitting 
approximately 1/4 turn to insure even 
distribution of the solvent cement. 

1001.5.6.8 Hold in 
approximately 30 seconds. 

position for 

1001.5.6.9 Wipe off any excess solvent 
cement that forms as a bead around the 
outer shoulder. 

1001.5.6.10 Care should be taken so as not 
to use an excess amount of solvent cement 
that could cause burrs or obstructions to 
form on the inside of the pipe joint. 

1001.5.6.11 Solvent weld joints shall be 
allowed to cure for at least 24 hours 
before pressure is applied to the system. 

1001.5.7 BACKFILLING: 

1001.5.7.1 Upon completion of a particular 
section of the i rri gati on system, and after 
sufficient time has elapsed for the curing 
of solvent weld joints, partial backfilling 

can begin, leaving all joints, risers and 
connections exposed for visual inspection 
during the hydrostatic test. After 
completion and acceptance of the 
hydrostatic test by the ENGINEER for a 
particular section of the irrigation system 
the backfill operation can be completed. 

1001.5.7.2 All backfill material shall be 
subject to approval by the ENGINEER. 
Backfill materials shall be free from 
rubbish, rock, 1 arge stones, brush, sod, 
frozen material or other unsuitable 
substances that may damage pipe during the 
backfilling operations. 

1001.5.7.3 In the event that the material 
from the excavation or trenching is found 
to be unsuitable for use in backfill, it 
shall be removed from the site and properly 
disposed of by the CONTRACTOR and at his 
own expense. The CONTRACTOR shall then, at 
no additional cost to the OWNER, arrange 
for, purchase and/or furnish suitable 
backfill material consisting of earth, 
loam, sandy clay, sand, or other approved 
materials free of large clods of earth or 
sharp stones, approved by the ENGINEER. 

1001.5.7.4 In rocky areas, the trench 
depth shall be 6 (six) inches below the 
normal trench depth to allow for 6 (six) 
inches of suitable backfi 11 as padding for 
the pipe. In like manner, there shall be 
at least 6 (six) inches of padding on 
either side of the pipe as a padding 
against the rock wall of the trench. 

1001.5.7.5 Backfill shall be placed in 
horizontal layers not exceeding 6 (six) 
inches in depth and shall be thoroughly 
tampered, ro 11 ed or otherwise compacted to 
original density or better so that no 
settling will result. Backfill shall be 
placed to the original ground level or to 
the limits designated on the plans. If 
settlement of trenches occurs within one 
year from date of completion, it shall be 
the CONTRACTOR'S responsibility to refill 
trenches and re-seed or sod the repaired 
areas. 

1001.5.8 SADDLE TAPS: No saddle taps 
shall be permitted. 

1001.5.9 SLEEVED CROSSING: 

1001 .5.9. 1 Unless otherwise noted on 
plans, all piping installed under 
sidewalks, roadways, parking lots, etc., 
shall be sleeved in a Class 200 PVC pipe 
two sizes 1 arge r than the pipe to be 
sleeved. Wiring shall be placed in a 
separate sleeve from that of the pipe 
crossing and shall be 1 1/4 or larger Class 
200. 

1001.5.9.2 Every effort shall be made by 
the CONTRACTOR to install sleeving prior to 
the pouring or construction of the 
si dew a 1 ks, roadways, parking 1 ots, etc. , if 
at all possible. If prior sleeving is not 
possible, all crossings must be bored 
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unless authorization for an open cut is 
obtained from the ENGINEER. 

1001 .5.9.3 S1eeving ends, with the inner 
pipe or wire installed, shall be taped 
closed using a good quality duct tape to 
prevent the entrance of dirt into the 
sleeve. 

1001.5.9.4 Arroyo crossings, if necessary, 
shall be sleeved in a Class 200 PVC pipe 
two sizes 1 arger than the pipe to be 
sleeved and shall be installed a minimum of 
36 inches below the flow line of the arroyo. 

1001.5.10 THRUST BLOCKS: Concrete thrust 
blocks shall be provided where necessary to 
resist system pressure. Thrust blocks 
shall be constructed at all direction 
changes, size changes, valves and 
terminations, or at any other points of the 
system that will result in an unbalanced 
thrust line for equipment 2 (two) inches 
and larger. Do not obstruct the outlets of 
fittings which are intended for future 
connections. Thrush blocks shall be poured 
against undisturbed earth and in accordance 
with the plans or standard details. 

1001.5.11 SPRINKLER HEADS: 

1001.5.11.1 Sprinkler heads shall be the 
type and make specified and shall be 
installed to grade unless otherwise 
specified. Sprinkler heads shall be 
installed a maximum of 2 (two) inches from 
curbs, walls, driveways, building walls, 
etc.. Heads shall be installed in the 
vertical positions, hand backfilled and 
compacted to original density or better. 

1001.5.11.2 Sprinkler head spacing shall 
not exceed the spacing shown on the plans 
and shall be in the approximate locations 
and configuration as shown on the plans. 
CONTRACTOR shall verify area dimensions 
while staking sprinkler head location. 
Sprinkler heads shall be spaced so that 
they are equidistant from one another for 
the given lengths and widths of the area to 
achieve uniform coverage. 

1001.5.11.3 After all piping and risers 
are in place and connected and before 
installation of the sprinkler heads, all 
control valves for a given section shall be 
fully opened and a full head of water shall 
be used to flush out the system. 

1001.5.11.4 If water pressure without the 
heads installed is not sufficient to 
provide adequate water flow from end 
risers, the CONTRACTOR shall cap off enough 
heads closest to the water source to 
provide adequate flushing of the end riser 
assemblies. 

1001.12 CONTROLLER: 

1001.12.1 The Controller location is 
indicated on the plans. The CONTRACTOR 
shall familiarize himself with the 

requirements of 
connections at the 
volt supply to the 
include the cost to 
of the contract. 

making the power 
locations noted (120 
controller) and shall 
complete this portion 

1001.5.12.2 The controller shall be 
mounted and wired according to the 
manufacturer's recommended procedures and 
as specified in these specifications and on 
the plans. 

1001.5.12.3 Electric control valves shall 
be connected to controller in the numerical 
sequences as shown on the plans. 

1001.5.12.4 Controller shall be installed 
in a locking controller enclosure as 
specified on the plans. 

1001.5.13 ELECTRIC CONTROL VALVES: 

1001.5.13.1 All electric control valves 
shall be of the type and size as indicated 
on the plans and shall be installed where 
shown on the plans, following the published 
recommendations of the manufacturer and in 
accordance with these specifications and 
plans. 

1001.5.13.2 The valve boxes shall be 
1 ocki ng and of the size and type as shown 
on the plans. Valve boxes shall be 
installed as shown on the plans. 

1001.5.13.3 Valve wire splices shall be 
waterproofed using 3M Scotchlok Connectors 
or approved equal and the CONTRACTOR shall 
leave 24 (twenty-four) inches of coiled 
slack to facilitate ra1s1ng splices to 
ground level without cutting wires. 

1001.5.14 24 VOLT CONTROL VALVE WIRING: 

1001 . 5. 14. 1 
procedures 
checked to 
codes. 

All wire installation 
as described herein shall be 

conform to local electrical 

1001.5.14.2 All wire used for the 24 volt 
wiring from the controller to the electric 
control valves shall be type "UF", 600 
volt, solid copper, single conductor, PVC 
insula ted and bear UL approva 1 for direct 
burial underground feeder cable. Unless 
otherwise specified on the plans, the 24 
volt common wires shall be wire No. 12 
A.W.G. and the remaining 24 volt control 
wires shall be No. 12 A.W.G., and of colors .. 
other than white. These colors sha 11 be 
noted on the "a~-built" record drawings. 

1001.5.14.3 Whenever possible, the 
CONTRACTOR shall i nsta 11 the 24 volt 
control valve wiring in the same trench as 
the sprinkler system mainline piping. All 
wires shall be 1 aid on the bottom on one 
side of the pipe only and 2 (two) inches 
below the pipe. The wires shall be laid 
loose in the trench to allow for 
contraction of the wire. Control wires 
shall be taped together in 10'0" 
increments. When trenches used for piping 
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are not appropriate for routing of wire, a 
trench, 18" deep, shall be provided by the 
CONTRACTOR for 24 volt wires and shall be 
identified with dimensions on the 
"as-built" record drawings. 

1002.5.14.4 Wire splices, other than at 
valve box locations, shall be kept to a 
minimum and if needed shall be made only at 
common splice points and placed in a wire 
splice box as shown on the plans or as 
approved by the ENGINEER. The location of 
these wire splice boxes shall be shown on 
the "as-built" record drawings. There 
shall be a 24" coil in the wires placed in 
the wire splice boxes so that the splices 
can be pulled out above ground level to 
facilitate testing and trouble shooting. 
No buried wire splices shall be permitted. 
All wire splices shall be made waterproof 
using 3M Scotchl ok Connectors or approved 
equal . 

1001.5.14.5 In no case shall wires of 
different colors be spliced together. 

1001.5.14.6 Control wires shall be 
identified with E-Z Coder WOR Series Tape 
at each valve and at the Cantrall er and at 
s p 1 ices. Va 1 ves shall be numbered on the 
"as-built" record drawings. 

1001.5.15 120 VOLT CONTROLLER POWER WIRING: 

1001.5.15.1 The CONTRACTOR shall 
familiarize himself with the work required 
to complete this portion of the 
installation. All 120 volt wiring shall be 
installed in accordance with local 
electrical codes. The 120 volt service 
shall consist of one black and one white 
wire. The neutral wire must be bonded. 

1001.5.15.2 120 volt power shall be 
supplied to the controller location by a 
licensed electrician. 

1001.5.16 MANUAL DRAIN VALVE-MAINLINE: 

1001.5.16.1 Manual drain valves of the 
size and type indicated on the plans shall 
be installed at all low points of mainline 
piping, or at any other points that may be 
indicated on the irrigation system plans or 
as specified herein. 

1001.5.17 TESTING: 

1001.5.17.1 Upon completion of the 
irrigation system 1 s mainline, the entire 
mainline shall be tested for a 4 (four) 
hour period at 150 psi. Prior to testing 
the mainline shall be partially backfilled 
1 eavi ng all joints and connections exposed 
for visual inspection. All dirt shall be 
flushed from the system and the line filled 
with water to remove air. The mainline 
shall be brought to static pressure. A 
pressure gauge and temporary valve shall be 
installed at the end of the mainline to 
permit hydrostatic pressure to be applied 
to the main. A pressure of 150 psi must be 
retained for a 4 (four) hour period. Any 

leaks resulting in 
pressure test shall 
system retested until 
test. 

the 4 (four) hour 
be repaired and the 
the system passes the 

1001.5.17.2 Upon completion of the 
irrigation system 1 s 1 ateral sections and 
after sufficient time has been allowed for 
solvent weld joints to cure, the entire 
system shall be hydrostatically tested by 
capping off all sprinkler head risers. On 
systems using flex nipples, or swing 
joints, the lateral line shall be tested 
prior to installation of the flex nipples 
or swing joints. Prior to capping, all air 
and dirt shall be flushed from the system 
and the pipe partially backfilled by center 
loading, leaving all joints, risers, swing 
joints and connections exposed for visual 
inspection. All lateral irrigation piping 
must be pressure tested for 1 (one) hour at 
100 psi. The procedure shall be the same 
as used for the mainline. If after one 
hour no visible leakage has occurred and 
the 100 psi pressure has been retained, the 
heads shall be installed, and the backfill 
operation completed. Any leaks resulting 
from the hydrostatic test shall be repaired 
and the system retested unti 1 the system 
passes the test. 

1001.5.18 ADJUSTING OF SYSTEM: 

Upon completion of the installation, the 
CONTRACTOR shall adjust all heads and 
valves and program controller to provide 
optimum sprinkler system performance. It 
will be the OWNER 1 S res pons i bil i ty to make 
any minor adj us tmen ts to the sys tern during 
the guarantee period. 

1001.5.19 CLEAN UP: The CONTRACTOR shall 
continuously keep a neat and orderly area 
in which he is installing the system. 
Disposal of rubbish and waste material 
resulting from the installation shall be 
continual. Upon completion of the system, 
the CONTRACTOR s ha 11 remove from the 
OWNER'S property at his own expense, all 
temporary structures, rubbish, waste 
material, tools, and equipment resulting 
from or used in the installation of the 
system. 

1001.5.20 PROTECTION OF EXISTING 
UTILITIES: The CONTRACTOR shall be 
responsible for locating all cables, 
conduits, piping, and any other utilities 
or structures that may be encountered 
either above or below ground. All 
necessary precautions must be taken by the 
CONTRACTOR to prevent any damage to these 
existing improvements. In the event that 
such damage should occur from his 
operations, the CONTRACTOR shall repair or 
replace or bring to original condition the 
damaged utilities or improvements at his 
own e><pense. 

1001.5.21 
encounters 
trenching 
compensation 

ROCK: If the 
rock or other 
conditions, no 
will be paid. When 

CONTRACTOR 
unfavorable 
additional 

material 
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from the excavation or trenching is 
unsuitable for use as backfill, additional 
backfill material suitable for this purpose 
and approved by the ENGINEER, shall be 
brought in at the expense of the 
CONTRACTOR. It shall also be the 
CONTRACTOR'S responsibility to remove and 
dispose of all unsuitable materials removed 
from the trench that cannot be used in the 
backfill operation. 

1001.5.22 FINAL ACCEPTANCE: 

1001.5.22.1 When the CONTRACTOR is 
satisfied that the system is operating 
properly, that it is balanced and adjusted, 
that all work and cleanup is completed, he 
shall request an inspection of the 
i rri gati on system by the ENGINEER and 
OWNER. At that time, the CONTRACTOR shall 
demonstrate each system in its entirety. 
In inspecting the work, no allowance for 
deviation from the original plans and 
specifications will be made unless prior 
approval has been obtained. This system 
review must be completed prior to beginning 
planting operations. 

1001.5.22.2 Any inconsistencies to the 
specifications shall be noted by the 
ENGINEER and the OWNER and a written copy 
of corrections needed shall be given to the 
CONTRACTOR. Any work deemed not acceptable 
shall be reworked to the complete 
satisfaction of the OWNER and the ENGINEER 
at no additional cost to the OWNER. 

1001.5.22.3 When all work is completed to 
the satisfaction of the OWNER, a written 
acceptance of the total project will be 
given to the CONTRACTOR upon fu rni shi ng, by 
the CONTRACTOR of a complete "as-built" 
record drawing of the irrigation system 
that is acceptable to the OWNER. 

1001 .5.23 OPERATIONAL INSTRUCTION: After 
the sys tern has been tested and accepted, 
the CONTRACTOR, along with the ENGINEER 
shall instruct the OWNER in the operation 
and maintenance of the system. 

1001.5.24 SYSTEM MAINTENANCE AND WARRANTY: 

1001.5.24.1 For a period of one year from 
final acceptance of the system, the 
CONTRACTOR will promptly furnish and 
install, without cost to the OWNER, any and 
all parts or materials which prove 
defective in material or workmanship. All 
damage due to irrigation system line breaks 
caused by defective material or workmanship 
shall be repaired and brought to original 
condition by the CONTRACTOR at no expense 
to the OWNER. The CONTRACTOR shall 
complete all repairs within 24 hours of 
receipt of notification from the OWNER of 
system failure. 

1001.5.24.2 Minor maintenance of the 
system shall be the responsibility of the 
OWNER. 

1001 .5.24.3 For a period of one year from 
fi na 1 acceptance of the sys tern, the 
CONTRACTOR shall repair any settlement of 
the trenches by one of the following 
methods as directed by the ENGINEER and the 
OWNER. 

1001 .5.24.3.1 Bring to grade by top 
dressing (raking top soil into the grass). 

1001.5.24.3.2 Bring to grade with top soil 
and seed. 

1001.5.24.3.3 Remove existing sod, fill 
depression with top soil, and replace with 
new sod to match existing sod. 

1001.5.24.4 Repair by any of the above 
methods must result in a smooth, level 
area. Maintenance of repaired areas shall 
be the responsibility of the OWNER. Repair 
shall be completed by the CONTRACTOR within 
48 hours after notification from the OWNER 
of trench settlement problems. 

1001.6 INSPECTIONS 

1001.6.1 The following inspections shall 
be the minimum required inspections during 
the course of construction. Additional 
inspections shall be made at any time at 
the discretion of the ENGINEER or OWNER. 
It shall be the res pons i bil ity of the 
CONTRACTOR to notify the ENGINEER in 
writing 48 hours in advance of each 
required inspection. The sequence of 
required inspection shall not be changed 
from the sequence listed below. The 
CONTRACTOR sha l 1 not proceed with work in 
the next sequence without written approval 
of the previous sequence. Payment will not 
be approved for i terns which have not been 
inspected and approved in writing. 

1001.6.1.1 Inspect staked 
mainline, valves, laterals, 
heads. 

locations of 
and sprinkler 

1001.6. l .2 Inspect 24 volt control wire 
installation. 

1001.6.1 .3 Inspect and pressure test 
mainline and electric control valve 
installation. 

1001.6.1 .4 Inspect and pressure test 
lateral irrigation line installation. 

1001.6.1.5 Inspect automatic controller 
installation and operation. 

1001.6. 1.6 Inspect sprinkler and bubbler 
head placement, coverage and operating 
pressure prior to planting. 

1001.6.1.7 
acceptance. 

Final project inspection and 

1001.6.1.8 Inspect at end of the 
maintenance period. 

1001.7. MEASUREMENT AND PAYMENT 

1001-7 
(REVISED 12/92, UPDATE NO. 4) 



1001.7.1 Measurement of the landscape 
irrigation system shall be lump sum or by 
units of the major components of the system 
as specified in the Supplemental Technical 
Specifications and/or the Bid Proposal and 
shall include the entire irrigation system 
from the water meter. 

1001.7.2 Payment shall be at the contract 
price per lump sum or per unit as specified 
in the Supplemental Technical 
Specifications and in the Bid Proposal, 
which shall include all material, equipment 
and 1 abo r requi red to ins ta 11 and make 
operational the irrigation system. 
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SECTION 1005 

PLANTING 

1005.1 GENERAL: 

1005.1.1 SCOPE: Work under this section 
consists of the planting of trees, shrubs, 
and groundcovers, including the furnishing 
of all labor, equ1pment, and materials and 
performing all work in connection therewith 
in accordance with the p 1 ans and 
specifications, or as authorized by the 
ENGINEER. 

1005.1.2 The scientific and common names 
used for the plants called for on the 
drawings are generally in conformity with 
the approved names given in Standardized 
Plant Names, 1942 Edition published by the 
American Joint Committee on Horticultural 
Nomenclature. The names of varieties not 
included therein are generally in 
conformity with the names accepted in the 
nursery trade. 

1005.2 REFERENCES: 

1005.2.1 U.S.A. Standard for Nursery 
Stock, published by Committee on 
Horticultural Standards of the American 
Association of Nurserymen, Inc. 

1005.2.2 Standardized Plant Names, 
published by the American Joint Committee 
on Horticultural Nomenclature. 

1005.3 MATERIALS: 

1005.3.1 PLANT MATERIALS: A complete list 
of plants, including a schedule of 
quantities, sizes an other requirements is 
shown on the plans. In the event that 
discrepancies occur between quantities of 
plants indicated in the schedule of plants 
and the planting plan, the plant quantities 
indicated on the planting plan shall govern. 

1005.3.2 PLANT MATERIAL SUBSTITUTION: 

1005.3.2.1 Plant material substitutions 
shall not be made without the written 
approval of the ENGINEER. The use of 
materials differing in kind, quality, or 
size from that specified will be allowed 
only after the ENGINEER is convinced that 
all means of obtaining the specified 
materials have been exhausted. At the time 
bids are submitted, the CONTRACTOR is 
assumed to have located the materials 
necessary to complete the job as 
specified. All requests for substitutions 
must be submitted no 1 ater than five days 
prior to the opening of bids. 

1005.3.2.2 Plant material quality, size, 
and condition shall be in accordance with 
U.S.A. Standard for Nursery Stock, latest 
edition, as pub 1 i shed by the Commit tee on 
Horticultural Standards of the American 
Association of Nurserymen, Inc., the plans 
and the following requirements: 

1005.3.2.2.1 All plants shall be typical 
of their species or variety. All plants 
shall have normal, well developed branches 
and vigorous root systems. They shall be 
sound, healthy, vigorous, free from 
defects, disfiguring knots, abrasions of 
the bark, sunscald injuries, plant 
diseases, insect eggs, bores, and all other 
forms of infections. 

1005.3.2.2.2 Unless otherwise stated on 
the plans or approved by ENGINEER, all 
plants shall be nursery grown and shall be 
tagged with nursery labels indicating 
species and variety. 

1005.3.2.2.3 Container grown plant 
material shall have been established in its 
delivery container for not less than six 
months, but for not more than two years. 
Any rootbound material will not be accepted. 

1005.3.2.2.4 Balled and burlapped plant 
material shall have a solid ball of earth 
of minimum specified size and held in place 
securely by burlap and a stout twine or 
rope. Broken or loose balls will be 
rejected. 

1005.3.2.2.5 Unless specifically noted on 
the plans, all trees shall have a single 
trunk that is straight and free of 
"dog-legs," "crooks," "y-crotches," or 
other di sfi gu ring shapes. The centra 1 
1 eader of a 11 trees shall not have been 
pruned. Trees with double 1 eaders are not 
acceptable. 

1005.3.2.2.6 All plant material shall have 
a uniform shape around its complete 
circumference. Plant material with 
irregular branching patterns or with 
branching patterns more highly developed on 
one side than on other sides shall not be 
acceptable. 

1005.3.2.2.7 The ENGINEER shall inspect 
all plant material at the CONTRACTOR'S yard 
prior to delivery to the job site. All 
materials shall then be inspected at the 
job site prior to planting and after 
planting. 

1005.3.2.2.8 At the option of the 
CONTRACTOR the ENGINEER will inspect plant 
material at a wholesale nursery of the 
CONTRACTOR'S choice prior to delivery of 
materials to the CONTRACTOR'S yard. 
However, at no additional expense to the 
OWNER, the CONTRACTOR shall be responsible 
for a 11 t rave 1 expenses incurred by the 
ENGINEER for any travel outside the 
Albuquerque Metropolitan Area. 

1005.3.2.2.9 The ENGINEER shall be the 
judge of the qua 1 i ty and acceptability of 
all plant materials. All rejected material 
shall be immediately removed from the site 
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and replaced with acceptable material at no 
additional cost to OWNER. 

1005.3.3 PLANTING SOIL MIXTURES: 

Specification for complete planting 
backfill. Planting soil mixture shall be a 
premixed, homogeneous soil. It will 
consist of sand and organic matter and meet 
performance characteristics outlined below. 

Sand, 60% by volume of clean masonry sand 
with a sieve analysis of: 

sieve size 
3/8" 
#4 
#8 
#16 
#30 
#50 
#100 
#200 

%passing 
100% 
93-99% 
82-88% 
73-79% 
55-61% 
24-30% 
6-12% 
7-2% 

Organic Matter, 40% by volume of compost 
material specified as follows: 

Compost, or mulch, shall be a 
combination organic carbon sources 
such as straw, hay, bark, sawdust or 
wood shavings and nitrogen sources 
such as manure, blood meal, or 
chemical fertilizers. Nitrogen 
sources must be added prior to 
composting. It is recommended this 
mixture be aerobically composted at 
temperatures between 120 F and 160 F 
for a period of not less than 100 
days. Weed seeds are to be 
destroyed during composting and urea 
and ammonia form nitrogen ratio 
shall be as listed below. Finished 
compost is to be screened to provide 
less than 2% remaining on a l/2" 
screen. Carbon to Nitrogen Ratio of 
organic matter shall be less than 50 
parts carbon to one part nitrogen. 

1005.3.3.1 The complete PLANTING SOIL 
MIXTURE shall have the following 
characteristics: 

Calcium to magnesium ratios shall 
not exceed 20 parts calcium to one 
part magnesium. 
Potash (Potassi um)(K) shall be 
present at a rate of at least 200 
parts per million of exchangeable 
potassium. 
Salinity ( EGXK) not to exceed 2 
AMHOS/CM Nitrate nitrogen (N03-N) 
shall be present at a rate of at 
least 30 parts per million. 
Phosphorus as measured by the 01 son 
sodium bicarbonate measurement 
method shall be at greater than 25 
parts per million. 
Ph of the planting soil mixture 
shall be between 6.5 and 7.5. 
Organic matter by weight (by simple 
combustion) shall be more than 5% 
Available moisture capacity in the 
one third to 15 bar tension shall be 
greater than 15%. 
TKN2 or Total Kjedahlnitrogen shall 

be 250 ppm or greater. 
NH4 shall be 25 ppm or less. 

1005.3.3.2 The ENGINEER reserves the right 
to adjust the above characteristics and 
waive all irregularities. 

1005.3.3.3 The PLANTING SOIL MIXTURE shall 
be tested by the CONTRACTOR at an approved 
solid testing laboratory. Test results 
shall be submitted to and approved by the 
ENGINEER prior to delivery of the planting 
soil mixture. Test Results shall list the 
as tested qualities of the above 
characteristics and any recommendations the 
testing Lab has. 
The OWNER will a 1 so test the final product 
as delivered or installed to verify the 
mixture matches the listed characteristics 
and the submitted solid report. 
Approved Soil Testing Laboratories are: 

IAS(Inter Ag Services) 
2643 East University Drive 
Station 113 
Phoenix, Arizona 85034 
(602)273-7248 
or 
ASSAGAI Labs 
P.O. Box 90430 
Albuquerque,N.M. 87199-0430 
(505)345-8964 

1005.3.3.4 Potential sources for compost 
and the PREPARED SOIL MIXTURE is: 

WAPCO 
RR9,Box 862 
2nd and Bates Rd., SW 
Albuquerque,N.M. 87105 
(505)877-8670 

1005.3.3.5 Each Delivery shall have a load 
ticket. The load ticket shall list: 

Source of Mixture. 
Approximate volume of load. 
Date of delivery or loading. 
Typed name of individual representing 

the source. 
Inked original signature of 

individual representing the source. 
Area of site product delivered to. 

Tickets shall be collected and 
provided to the ENGINEER. 

1005.3.4 MULCH: Bark mulch shall be 
fresh, shredded mixture of 1/2" - 5" pieces 
of wood, cambium and bark nuggets from 
coniferous trees, as available from Western 
Agricultural Products Company or approved 
equal. 

1005.4 PLANTING OPERATIONS: 

1005.4.1 Planting operations as specified 
herein shall begin only when other work 
including placing of topsoil to finished 
grade has progressed sufficiently to permit 
planting and shall be performed only during 
favorable weather conditions in accordance 
with accepted practice. 
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1005.4.2 In any one day, only those plant 
materials intended to be planted that day 
shall be delivered to the project site, 
unless otherwise approved by ENGINEER. All 
plant materials shall be 1 ocated where 
shown on the plans except when adjustments 
due to field conditions are required. The 
1 ocati on of all trees and shrubs shall be 
staked by the CONTRACTOR before making any 
excavations, and locations shall be 
inspected by the ENGINEER prior to 
install at ion. All plants shall be placed 
as specified except for minor adjustments 
made necessary by underground obstructions 
or other unforeseen causes. 

1005.4.2.1 All balled and burlapped plant 
materials shall be planted between March 1 
and June 1. 

1005.4.3 PLANTING: All planting and 
backfilling shall be performed in 
accordance with accepted nursery practice, 
the plans, and the following requirements: 

1005.4.3.1 Prepare all planting pits and 
planting beds as shown on the plans. Set 
all plants plumb and straight unless 
otherwise indicated on plans and in the 
center of pit such that the top root ball 
sits flush with finish grade. No filling 
will be permitted around trunks or stems. 

1005.4.3.2 Backfill for planting pits 
shall consist of the planting soil mixture 
as specified in these specifications. The 
plant shall be positioned in the hole and 
backfilled no more than halfway up the root 
ball. The backfilling shall be completed, 
and material tamped. When pit is nearly 
filled, water thoroughly and allow water to 
soak away. If settling of the backfill 
occurs after watering, add more backfill to 
bring to finish grade. 

1005.5 MULCHING: Unless shown on the 
plans or specified otherwise, after 
completion of planting operations, a 4 inch 
thick layer of mulch shall be applied to 
all planting beds. 

1005.6 MAINTENANCE AND PROTECTION: 

Maintenance and protecting of trees, 
shrubs, and groundcover shall begin 
immediately following the last operation of 
installation for each plant and shall 
continue through the duration of the 
maintenance period specified for turf. If 
the project does not include turf, the 
trees, shrubs and groundcover shall be 
maintained for a period of 30 days after 
substantial completion. Maintenance shall 
include watering, weeding, cultivating, 
removal of dead material and debris, 
resetting of trees to upright positions, 
restoration of earth basins, and such other 
operations as may be necessary for the 
health of the planted stock and the general 
appearance of the landscaped areas. 
Protection shall include care of the 

planted stock from damages resulting from 
trespass, erosion (including watering), 
weather, vandalism, disease and the like. 

1005.6.1 PRUNING: The CONTRACTOR shall 
not prune any plant material except under 
the specific direction of the ENGINEER. 

1005.6.2 WATER: The CONTRACTOR shall be 
responsible for the cost of water during 
the installation and maintenance of plant 
material until final acceptance. 

1005.7 GUARANTEE: 

All plant materials shall be guaranteed to 
be in a live, healthy, and normal growing 
condition following the date of acceptance 
by the ENGINEER through 12 months or one 
growing season whichever comes first. A 
growing season shall be defined as May 15 
through September 15. Such plant materials 
that are dead or in an unhealthy, impaired 
growth condition, shall be replaced by the 
CONTRACTOR within 10 days after the end of 
the guarantee period. 

1005.8 INSPECTIONS: 

1005.8.1 The following inspections shall 
be the minimum required inspections during 
the course of construction. Additional 
inspections shall be made at any time at 
the discretion of the ENGINEER. 

1005.8.2 It shall be the responsibility of 
the CONTRACTOR to notify the ENGINEER, in 
writing, 48 hours in advance of each 
required inspection. 

1005.8.3 The sequence of required 
inspections shall not be changed from the 
sequence 1 is ted be 1 ow. The CONTRACTOR 
shall not proceed with work of the next 
sequence without written approval of the 
work of the previous sequence. Payment 
wi 11 not be approved for items which have 
not been inspected and approved in writing. 

1005.8.3. 1 Inspect plant material at 
CONTRACTOR'S yard prior to delivery to job 
site. 

1005.8.3.2 Inspect staked locations of 
material prior to planting. 

1005.8.3.3 Inspect material at the job 
site prior to and during planting. 

1005.8.3.4 Inspect at end of maintenance 
period. 

1005.8.3.5 Final inspection of the project 
and acceptance. 

1005.8.3.6 Inspect at end of growing 
season or 12 months, whichever comes first. 

1005.9 MEASUREMENT AND PAYMENT: 

1005.9.1 MEASUREMENT: The measurement 
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shall be made per each size of a particular 
species of tree, shrub and/or ground cover 
plant. 

1005.9.2 PAYMENT; Payment shall be made 
at the contract unit price for each size of 
a particular species of plant as specified 
in the bid proposal or approved by the 
ENGINEER, which shall include all 
materials, equipment and labor required in 
furnishing and planting the landscape 
plants. 
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SECTION 1010 
GRASS SODDING 

1010 GENERAL 

Work under this section consists of 
preparing all areas for grass sodding 
indicated on the plans furnishing and 
installing all sod, fertilizer and soil 
amendments in accordance with the plans and 
specifications or as authorized by the 
ENGINEER. 

1010.2 

1010.3 

REFERENCES 

MATERIALS 

1010.3.1 GRASS SOD: 

1010.3.1.1 Sod shall be a mixture of 
Olympic or falcon tall fescue and bluegrass 
unless otherwise specified on the plans. A 
sample of sod and a written submittal of 
the seed mix shall be submitted a minimum 
of 30 days prior to laying of sod. It 
shall be vigorous, well-rooted healthy turf 
free from disease, insect pests, weeds, 
other grasses, stones, and other harmful or 
deleterious matter. 

1010.3.1.2 Sod shall be a cut by an 
approved mechanical sod cutter to a 
thickness of not more than l 3/4 inch, or 
less than 1 1/2 inch. Sod pieces shall be 
cut a maximum of 19 inches wide. Handling 
of sod shall be done in a manner that will 
prevent tearing, breaking, drying, or any 
other damage. Sod shall be installed in 
place on the site not more than 24 hours 
after cutting. 

1010.3.2 FERTILIZER: Fertilizer shall be 
a granular from starter fertilizer with a 
guaranteed analysis of 18-24-16. 

1010.3.3 ORGANIC AMENDMENTS: Organic 
amendment shall consist of well aged 
screened bark fines from coniferous trees 
as available from Western Agricultural 
Products Co., or approved equal. Material 
shall be l/2" minus with 90% passing a l/4" 
screen. Amendment pH shall not exceed 
6.5. Salinity shall not exceed 1.5 
mnhos/cm. Percentage of organic matter 
shall not be less than 80% tested by simple 
combustion. 

1010.4 SODDING OPERATION: 

1010.4.1 PREPARATION: Prior to start of 
soil preparation all finish grades shall be 
established and approved as meeting the 
requirements of the grading plan. Apply a 
uniform one inch layer (3 C.Y./1000 square 
feet) of organic amendment and 4 l bs. of 
starter fertilizer per each 1000 square 
feet to the entire area to be sodded. 
After application of organic amendment and 
starter fertilizer all areas to be sodded 
shall be thoroughly rototill ed to a mini mum 
depth of 6 inches. After rototilling is 

complete at cross directions, drag to an 
even grade, then roll for firmness. 

1010.4.2 INSTALLATION: 

1010.4.2.1 Before laying sod, the finish 
grade shall be brought to a firm, even 
surface, free from stones or lumps, in 
excess of one inch diameter, and shaped to 
provide drainage. The finish grade shall 
be inspected and approved by the ENGINEER 
prior to laying any sod. 

1010.4.2.2 Lay sod over moistened soil 
lightly raking the soi 1 ahead of each sod 
strip. Sod shall be laid across the slope 
with staggered joints. Pieces shall be 
fitted together tightly so that no joint is 
visible, and sod tamped firmly and evenly 
by hand. After a 11 the sodding has been 
laid it shall be rolled with a hand roller. 

1010.4.2 .3 Water all sodded areas 
immediately after final rolling with a fine 
spray to a depth of 4 inches. Irrigate by 
means of the automatic underground 
irrigation system all sodded areas as often 
as necessary to promote heal thy grass 
growth until a thick, even stand of grass 
has been obtained. 

1010.4.2.4 Mow the lawn when the grass is 
over 2 inches tall , keeping 1 awn mower 
blades minimum 2 inches high for the first 
cutting. 

1010.4.3 PROTECTION AND MAINTENANCE: 
Protection and maintenance shall continue 
for thirty days, or until the entire 
landscape project is accepted. Sod shall 
be maintained at a height of 2 11

• The 
maximum height between cuttings shall not 
exceed 3". Final acceptance shall only 
occur after all sod is well rooted. 

1010.4.3.1 WATER: The CONTRACTOR shall be 
responsible for the cost of water during 
the installation and maintenance of sod 
until final acceptance. 

1010.5 INSPECTIONS: 

1010.5.1 The following inspections shall 
be the minimum required inspections during 
the course of construction. Additional 
inspections shall be made any time at the 
discretion of the ENGINEER or OWNER. 

1010.5.2 It shall be the responsibility of 
the CONTRACTOR to notify the ENGINEER in 
writing, 48 hours in advance of each 
required inspection. 

1010.5.3 The sequence of required 
inspections shall not be changed from the 
sequence 1 i sted bel ow. The CONTRACTOR 
shall not proceed with work of the next 
sequence without written approval of the 
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work of the previous sequence. Payment 
will not be approved for i terns which have 
not been inspected and approved in writing. 

1010.5.3.1 
required, 
approved. 

Automatic i rri gati on system, if 
shall be installed, tested, and 

1010.5.3.2 Each phase of soil preparation 
shall be inspected in process. 

1010.5.3.3 Finish grade shall be inspected. 

1010.5.3.4 Sod shall be inspected prior to 
1 ayi ng. 

1010.5.3.5 Sod shall be inspected after 
completion. 

1010.5.3.6 Sod shall be inspected at end 
of maintenance period. 

1010.5.3.7 Final inspection of the project 
and acceptance. 

1010.5.3.8 Sod shall be inspected 12 
months after completion. 

1010.6 MEASUREMENT AND PAYMENT: 

1010.6.1 MEASUREMENT: The measurement of 
grass sodding shall be by the square foot 
or square yard as indicated in the bid 
proposal. 

1010.6.2 PAYMENT: Payment shall be made 
at the contract unit price per square foot 
or square yard for grass sodding complete 
in place, which shall include all material, 
equipment and labor required in 
preparation, final grading and fertilizing 
the area to be sodded, sod, sod placement, 
watering and maintenance as specified 
herein. 
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SECTION lOll 
TURF GRASS SEEDING 

l 011 . l GENERAL: 

Work under this section consists of 
preparing all areas indicated on the plans 
for turf grass seeding and furnishing and 
installing all seed, fertilizer and soil 
amendments as specified herein and on the 
plans, or as authorized by the ENGINEER. 

1011.2 REFERENCES: 

1011.2.1 This publication: 

Section 1001 Landscaping Irrigation 

1011.3 MATERIALS: 

1011.3 .l SEED: 

1011.3.1.1 Turf grass seed shall consist 
of Falcon Fescue, Pennfine Perennial Rye, 
and Adelphi Blue Grass. The mixing ratio 
of the above listed grasses shall be l: l: l 
by weight. The ENGINEER shall receive all 
labels from seed bags for verification. 
Purity of seed shall not be less than 98% 
and germination shall not be less than 85%. 

1011.3. 1.2 Each bag of seed shall be 
sealed and labeled by the seed dealer in 
accordance with Federal Seed Laws and New 
Mexico Department of Agriculture Labeling 
Laws. This includes: variety, kind of 
seed, lot number, purity, germination, 
percent crop, percent inert, percent weed 
(including noxious weeds), origin, test 
data and net weight. Federal Seed laws 
require that analysis shall be no older 
than 5 months for seed shipped interstate 
and no older than 9 months for seed shipped 
intra-state. 

lOll .3 .2 FERTILIZER: Fertilizer shall be 
granular form starter fertilizer with a 
guaranteed analysis of 18-24-16. 

lOll .3.3 ORGANIC AMENDMENTS: Organic 
amendment shall consist of well aged 
screened bark fines from coniferous trees 
as avai 1 able from Western Agricultural 
Products Company. Material shall be l/2" 
minus with 90% passing a 1/4" screen. 
Amendment pH shall not exceed 6.5. 
Salinity shall not exceed 1.5 mnhos/cm. 
Percentage of organic matter shall not be 
less than 80% tested by simple combustion. 

1011.4 SEED BED PREPARATION: 

1011.4.1 PREPARATION: Prior to start of 
soil preparation all finish grades shall be 
established and approved as meeting the 
requirements of the grading plan. Apply a 
uniform 1" layer of organic amendment and 4 
lbs. of starter fertilizer per each 1000 
square feet to the entire area to be 
seeded. After application of organic 
amendment and starter fertilizer all areas 
to be seeded sha 11 be thoroughly rotot i 11 ed 
to a minimum depth of 6 inches. After 

rototilling is complete at cross 
direct i ens, drag to an even grade, then 
roll for firmness. Before seeding, the 
finish grade shall be brought to a firm, 
even surface, free from stones or lumps in 
excess of one inch diameter, and shaped to 
provide drainage. The finish grade shall 
be inspected and approved by the ENGINEER 
prior to seeding. 

1011.5 SEEDING FOR TURF 

1011.5.1 GENERAL 

1011.5.1.1 The seeding rate shall be 250 
1 bs. PLS per acre or as shown on the 
plans. The specific mix shall be uniformly 
applied over the area to be seeded. 

1011.5.1.2 CONTRACTOR'S vehicles and other 
equipment shall not travel over the seeded 
areas. If, as determined by the ENGINEER, 
rain or some other factor occurs over 
prepared surfaces prior to seeding which 
prevents seeding to the proper depth, the 
CONTRACTOR shall again prepare the seed bed 
without additional compensation. 

1011.5.2 TIME OF SEEDING: (SEEDING 
SEASON) Turf grass seeding shall only be 
accomplished in the Spring from April l 
through May 30 or in the Fall from August 
15 through September 30. If seeding is not 
accomplished during the "time of seeding" 
the CONTRACTOR shall accomplish the seeding 
at the "time of seeding" during the next 
calendar year. Extension of the CONTRACT 
to meet the "time of seeding" shall be 
accomplished at no additional expense to 
the OWNER. 

1011.5.2.1 All soil slopes which have been 
completed prior to the seeding season shall 
be seeded immediately after the opening of 
the current seeding season. 

1011.5.2.2 All soil slopes which are 
completed during the seeding season shall 
be seeded that same season. 

1011.5.3 DRILL SEEDING: All seed shall be 
drilled in cross directions, where 
practical, with 50% of the seed applied in 
each direction. The second pass of the 
seeder when seeding in cross directions 
shall be across the slope. In areas where 
seeding in cross directions is impractical, 
seeding shall be accomplished by drilling 
and shall be across the slope. Seed shall 
be planted approximately 1/4 inch deep, 
with a maximum depth of l/2 inch unless 
otherwise specified on the plans. The 
distance between the drilled furrows sha 11 
not be more than 2 inches. Seeding shall 
be done with grass seeding equipment in 
good working order with double disc 
openers, depth bands, drop tubes, packer 
wheels or drag chains, rate control 
attachments, seed boxes with agitators for 
trashy seed. 
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1011.5.4 BROADCASTING: The seed will be 
broadcast by a mechanical spreader at a 
rate as specified or as indicated on the 
plans. Seeds shall be to a minimum depth 
of l /4" depth and no more than a l/2 of an 
inch. Broadcasting shall only be used when 
specified on the plans and/or approved by 
the ENGINEER. 

1011.6 WATERING 

lOll .6 .l PERMANENT IRRIGATION SYSTEMS FOR 
TURF GRASSES: Seeded areas having a 
permanent irrigation system as specified on 
the plans will be watered by said system. 
Watering of the seed will be the 
responsibility of the CONTRACTOR. All 
seeded areas shall be watered immediately 
after completion of seeding, keeping the 
top two inches of soil evenly moist until 
seed has uniformly germinated and grown to 
a height of two inches. 

l 011 . 7 PROTECTION AND MAINTENANCE FOR 
SEEDED TURF: Protect and maintain all turf 
seeded areas until a dense uniform stand of 
grass has been established, which shall be 
defined as when the density of the turf is 
such that there are no bare areas of soi 1 
greater than three inches in diameter and 
the majority of the seeded area has no bare 
areas whatsoever. Additionally, the grass 
shall have been cut a minimum of three 
times at a height of 2 inches. After 
completion of second mowing, apply an 
addi ti anal 4 pounds per 1000 square feet of 
starter fertilizer. 

1011.7.1 WATER: The CONTRACTOR shall be 
responsible for the cost of water during 
seeding and maintenance of seeded turf 
until final acceptance. 

1011.8 INSPECTION FOR SEEDED TURF GRASSES: 

1011.8.1 The following inspections shall 
be the minimum required inspections to 
seeded turf grass during the course of 
construction. Additional inspections shall 
be made at any time at the discretion of 
the ENGINEER or OWNER. 

1011.8.2 It shall be the responsibility of 
the CONTRACTOR to notify the ENGINEER, in 
writing, 48 hours in advance of each 
required inspection. 

l 0 ll . 8. 3 The sequence of required 
inspections shall not be changed from the 
sequence listed below. The CONTRACTOR 
shall not proceed with work of the next 
sequence without written approval of the 
work of the previous sequence. Payments 
will not be approved for items which have 
not been inspected and approved in writing. 

1011.8.4. Automatic irrigation 
where required shall be installed, 
and approved in accordance with 
1001, if required. 

system 
tested, 
Section 

1011.8.5 Each phase of soi 1 preparation 
shall be inspected in process. 

1011.8.6 Finish grade shall be inspected. 

1011.8.7 Seed shall be inspected prior to 
seeding. 

1011.8.8 Seeded area shall be inspected 
after completion. 

1011.8.9 Seeded area shall be inspected at 
the end of the maintenance period. 

1011.8.10 Final inspection of the project 
and acceptance. 

1011.9 MEASUREMENT AND PAYMENT 

1011.9.1 MEASUREMENT: The measurement of 
turf grass seeding shall be by the acre. 

10ll.9.2 PAYMENT: Payment shall be made 
at the contract unit price per acre of turf 
grass seeding complete in place, which 
shall include the seed, fertilized, area 
preparation, seeding, watering, and 
maintenance. 
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SECTION 1012 
NATIVE GRASS SEEDING 

1 012. 1 GENERAL: 

Work under this section consists of 
preparing all area indicated on the plans 
for native grass seeding, furnishing and 
installing all seed, fertilizer and soil 
amendments as specified herein and on the 
plans, or as authorized by the ENGINEER. 

1012.2 REFERENCES: 

1012.2.1 This Publication: 

Section 1011 Turf Grass Seeding 

1012.3 WORK AREA/TIMING: 

1012.3.1 Areas that are disturbed by the 
CONTRACTOR that are outside the 
construction limits shown on the plans or 
authorized by the ENGINEER sha 11 be seeded 
with native grasses as specified herein at 
no cost to the OWNER. 

1012.3.2 The seeding of disturbed areas 
shall commence upon completion of the other 
work in the area. 

1012.4 MATERIALS: 

1012.4.1 Native Seed: The native seed 
species and rate of application shall be as 
shown bel ow and shall be used based on the 
type of soil or as specified on the p 1 ans 
or in the Supplemental Technical 
Specification. 

1012.4.1.1 Sandy Soils: (mainly west side 
areas) . Seed rate is given in pounds of 
pure live seed (P.L.S.) per acre. 

Variety/ Genus/ P .L. $/Acre 
Common Name Species 

"Paloma" Indian Oryzopsis 5.0 
rice grass hymenoides 
"Viva" Galleta Hilaria jamesii 1 .0 
grass 
"Niner" Side Bouteloua 3.0 
oats grama curtipendula 
"Hatchita" Blue Bouteloua 1.0 
gram a gracilis 
Sand dropseed Sporobolus 1.0 
(NM Region) cryptandrus 
Fourwing saltbush Atriplex L.Q 
(NM Region) canescens 

(de-winged) 

Total rate 12.0 lbs/ 
acre 

1012.4.1.2 Clay, Clay Loam, and Sandy 
gravelly clay loam soils: (mainly valley 
and east side areas). Seed rate is given 
in pounds of pure live seed (P.L.S.) per 
acre. 

Common Name 
"Paloma" 
Indian rice 
grass 
"Viva" Gall eta 
grass 
"Niner" 
Sideoats grama 
"Hatchita" Blue 
gram a 
Sand d ropseed 
(NM Region) 
Four-wing 
saltbush 
(NM Region) 

Total rate 

Genus-species 
Oryzopsis 
hymenoides 

Hilaria jamesii 

Bouteloua curti 
pendula 
Bouteloua 
graci 1 is 
Sporobol us 
cryptandrus 
Atriplex 
canescens 
(de-winged) 

PLS/ac re 
2.0 

2.0 

2.0 

3.0 

1.0 

1.0 
1. 0 

11.0 lbs/ac 

NOTE: If the area to be seeded is along a 
recreational trail of any type the seed 
mixes for either type of soil 1 i sted above 
shall exclude the one ( 1) pound per acre of 
Four-wing saltbush. The seeding rate shall 
be lowered by one (1) pound per acre. 

1012.4.1.3 Seeds may be pre-mixed by a 
seed de a 1 er. Each bag of seed sha 11 be 
sealed and labeled by the seed dealer in 
accordance with Federa 1 Seed Laws and New 
Mexico Department of Agriculture Labeling 
Laws. This includes: variety, kind of 
seed, lot number, purity, germination, 
percent crop, percent inert, percent weed 
(including noxious weeds), origin, test 
data and net weight. Federal Seed laws 
require that analysis shall be no older 
than 5 months for seed shipped interstate 
and no older than 9 months for seed shipped 
intra-state. The ENGINEER shall receive 
all labels from all bags of seed used for 
verification. 

1012.4.2 Fertilizer and Soil Amendments: 
Unless otherwise specified on the plans or 
in the Supplemental Technical 
Specification, no fertilizer or other soil 
amendments are required on areas specified 
to receive native seeding. If fertilizer 
and/or other soil amendments are required 
they shal 1 be in accordance with Section 
1011 of these specifications. 

1012.4.3 MULCH: 

1012.4.3.1 Hay Mulch: Perennial native or 
introduced grasses of fine-stemmed 
varieties shall be used unless otherwise 
specified on the plans. At least 65 
percent of the herbage by weight of each 
bale of hay shall be 10 inches in length or 
longer. Hay with noxious seed or plants 
will not be acceptable. Rotted, brittle, 
or moldy hay will not be acceptable. Marsh 
grass or prairie hay composed of native 
grass of species to be seeded will be 
acceptable. Tall wheat grass, intermediate 
wheat grass, switch grass, or orchard hay 
will be acceptable if cut prior to seed 
formation. Marsh grass hay shall be 
composed of mid and tall native, usually 
tough and wiry grass and gras s-1 ike plants 
found in the 1 owl and areas within the Rocky 
Mountain region. Hay shall be properly 
cured prior to use. Hay which is brittle, 
short fi be red or improperly cured is not 
acceptable. 
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1012.5.2 Straw Mulch: Small grain such as 
wheat, barley, rye, or oats will not be 
allowed except by prior approval of the 
ENGINEER and with the concurrence of the 
Air Division, Environmental Health 
Department. Alfalfa or the stalks of corn, 
maize or sorghum is not acceptable. 
Material which is brittle, shorter than 10 
inches or which breaks or fragments during 
the crimping operation will not be 
acceptable. 

1012.4.3.3 Gravel Mulch: Gravel mulch 
shall be crushed or screened gravel 3/4" to 
1" maximum size with a minimum of one 
angular face unless otherwise specified. 

1012.4.3.4 Erosion Control Matts, Fabric 
or Blankets: The type of erosion control 
mats, fabric or blankets used shall be as 
specified or allowed on the plans or in the 
Supplemental Technical Specifications. 

1012.5 SEED BED PREPARATION: 

1012.5.1 General: 

1012.5.1.1 Prior to the starting of any 
seed bed preparation the fi na 1 grades of 
all earth work shall be inspected and 
approved by the ENGINEER. 

1012.5.1.2 No preparation shall be 
performed when the surface is wet or muddy 
or when the soi 1 moisture content is such 
that the soil is not fully 1 oosened by the 
discing operation. 

1012.5.1.3 The extent of seed bed 
preparation shall not exceed the area on 
which seeding, mulching and ~rimping 
operations can be completed pnor to 
crusting or wind or water erosion of the 
prepared surface - if erosion, crusting or 
re-compaction occurs, the affected area 
sha 11 be re-worked beginning with seed bed 
preparation. Depth of preparation must be 
approved by the ENGINEER prior to the 
seeding and mulching operations. 

1012.5.2 Mechanical Preparation: The seed 
bed shall be loosened to a minimum depth of 
6" (six inches) by means of disc or 
harrow. Area of heavy or compacted soi 1 
may require additional preparation such as 
chiseling or ripping if discing alone does 
not result in preparation to the full 
mini mum depth of 6". The soil sha 11 be 
worked to a smooth surface free of clads, 
stones 4" and 1 arger or any other debris or 
foreign material that could interfere with 
seeding or crimping equipment operations. 

1012.5.3 Hand Preparation: Areas which 
cannot be prepared with mechanized 
equipment because of small size irregular 
shape or slope angle may be prepared to a 
minimum depth of 2 11 using hand tools or a 
rototiller. Any such areas will be 
specified on the plans. 

1012.6 SEEDING: 

1012.6.1 General: 

1012.6.1.1 Seeding shall not start until 
the seed bed preparation has been inspected 
and approved by the ENGINEER. 

1012.6.1.2 No more area may be seeded than 
can be covered with mulch and crimped, or 
covered with gravel mulch or erosion 
control mats by the end of the work day. 
No seeding operations may be conducted when 
steady wind speed exceeds 10 miles per 
hour. If winds exceed 10 mph while seeding 
is underway, seeding operations will be 
halted and any areas seeded to that point 
completed. 

1012.6.2 Seed Application: 

1012.6.2.1 Drill Seeding: Drill seeding 
is required unless otherwise specified on 
the plans or in the Supplemental Technical 
Specifications. Seed shall be applied with 
a 11 ran gel and" type seed drill equipped with 
packer wheels. Seed shall be drilled to a 
maximum depth of 1 /2" unless otherwise 
specified. Direction of seeding shall be 
across slopes and on the contour whenever 
possible. 

1012.6.2.2 Broadcast Seeding: Seed may be 
applied using the broadcast method when 
slZe, irregular shape or slope angle 
exceeding 3.1 prevents the use of a seed 
drill. Seed may be broadcast by hand or by 
means of a mechanical seeder provided that 
the seed is evenly distributed over the 
seeding area. Areas of broadcast seeding 
wi 11 be hand raked to cover seed. Areas 
which are broadcast seeded shall be seeded 
at rate which is double that used for drill 
seeding. 

1012.6.2.3 Se~ding With Gravel Mulch: 
Areas to recelVe gravel mulch wi 11 be 
seeded at the broadcast seed rate with 1/2 
the seed applied prior to application of 
gravel and l 12 the seed applied on the 
surface of the gravel. Water shall be 
applied in quantity sufficient to wash seed 
from the surface and into the gravel. 

1012.6.2.4 Hydro Seeding: Hydro seeding 
will not be allowed on areas of 
non-irrigated native grass seeding unless 
specified on the plans or in the 
Supplemental Technical Specifications or 
authorized by the ENGINEER. 

1012.7 MULCHING: 

1012.7.1 General: 

1012.7.1.1 All seeded areas shall be 
mulched unless otherwise specified on the 
plans or in the Supplemental Technical 
Speci fi cations. 

1012.7 .1.2 On seeded areas that are 1 evel 
or have slopes 3:1 or less, any of the four 
{4) types of mulching or erosion control 
specified herein may be used. On seeded 
areas that have slopes steeper than 3:1 
only gravel mulch or erosion control 
materials may be used as specified on the 
plans and in the Supplemental Technical 
Specifications. 
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1012.7.2 Hay Mulch: Hay mulch shall be 
applied at a minimum rate of 1.5 tons per 
acre of air dry hay. 

1012.7.3 Straw Mulch: Straw mulch shall 
be applied at a minimum rate of 2.5 tons 
per acre of air dry straw. 

1012.7.4 Crimping: Hay and/or Straw mulch 
shall be crimped into the soil. The mulch 
shall be spread uniformly over the area 
either by hand or with a mechanical mulch 
spreader. When spread by hand, the ba 1 es 
of mulch shall be torn apart and fluffed 
before spreading. Mulching will not be 
permitted when wind velocity exceeds 15 
miles per hour. The mulch shall be wetted 
down and allowed to soften for 15 to 20 
minutes prior to crimping. A heavy disc 
such as a mulch-tiller, with flat serrated 
discs at least 1/4 inch in thickness, 
having dul 1 edges and the disc spaced 6 
inches to 8 inches apart shall be used to 
crimp (or anchor) the mulch into the soil 
to a minimum depth of 2 inches or as 
specified on the plans or the Supplemental 
Technical Specifications. The discs shall 
be of sufficient diameter to prevent the 
frame of the equipment from dragging the 
mulch. 

The crimping operations shall be across the 
slope where practical but not be parallel 
to prevailing Westerly winds (270 degrees 
magnetic). Crimping shall be in a general 
north-south direction or by tight 
interlocking "S" curves to avoid straight 
east-west crimp lines. 

If small grain straw mulch is used it shall 
be crimped in two (2) directions in a 
cross-hatch pattern. 

1012.7.5 Gravel Mulch: Gravel mulch shall 
be placed by hand or by mechanized 
equipment that provides full coverage at a 
uniform thickness of 2 inches in depth. 

1012.7.6 Erosion Control Matts, Fabric or 
Blankets: the type of erosion centro 1 
mats, fabric or blankets used shall be as 
specified on the plans or the Supplemental 
Technical Specifications or as approved by 
the ENGINEER. The anchoring of the erosion 
control items shall be as per the 
manufacturer's recommendations. 

1012.8 PROTECTION OF NATIVE GRASS SEEDED 
AREA: 

1012.8.1 GENERAL: The CONTRACTOR shall be 
responsible for protecting and caring for 
seeded areas unt i 1 fi na 1 acceptance of the 
work and shal 1 repair at his expense any 
damage to seeded areas caused by pedestrian 
or vehicular traffic or vandalism. 

1012.9 INSPECTION FOR NATIVE GRASS AREA: 

1012.9.1 The following inspection shall be 
the minimum required inspections to native 
grass during the course of construction. 
Additional inspections shall be made at any 
time at the discretion of the ENGINEER. 

1012.9.2 It shall be the responsibility of 
the CONTRACTOR to notify the ENGINEER, in 
writing, 48 hours in advance of each 
required inspection. 

1012.9.3 The sequence of required 
inspections shall not be changed from the 
sequence 1 i sted bel ow. The CONTRACTOR 
shall not proceed with work of the next 
sequence without written approval of the 
work of the previous sequence. Payment 
will not be approved for i terns which have 
not been inspected and approved in writing. 

1012.9.3.1 Each phase of soil preparation 
shall be inspected in process. 

1012.9.3.2 Finish grade shall be inspected. 

1012.9.3.3 Seed shall be inspected prior 
to seeding. 

1012.9.3.4 Seeded area shall be inspected 
after completion. 

1012.9.3.5 Final inspection of the project 
and acceptance. 

1012.10 MEASUREMENT AND PAYMENT 

1012.10.1 MEASUREMENT: The measurement of 
native grass seeding shall be by the acre. 

1012.10.2 Payment: Payment shall be made 
at the contract unit price per acre of 
native grass seeding complete in place, 
which shall include the seed, fertilizer, 
(if required) area preparation, seeding, 
soil amendments, (if required) and mulching. 
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SECTION 1015 
TRASH AND LITTER RECEPTACLES 

1015.1 GENERAL 

Work under this section consists of the 
furnishing and installation of trash and 
litter receptacles including the furnishing 
of all associated labor, equipment and 
materials in accordance with the plans and 
speci fi cations. 

1015.2 REFERENCES 

1015.3 MATERIALS AND EXECUTION 

1015.3.1 Each item shall be new and 
without flaws or defects of any type and 
shall be the best of their class and kind. 
Each i terns shall be of the brand and type 
as noted in the specifications and on the 
drawings, or an approved equal. 

1015.3.2 Trash receptacles shall be 
Rinconada III trash receptacles 
(TR-3329-III) with front-opening fiberglass 
door or approved equal. Concrete 
Speci fi cations: 4000 28-day compressive 
strength (minimum), 4-7% entrained air, 
mild steel reinforcing as required, 
polypropylene fiber secondary reinforcing, 
smooth surface fiberglass forms, integral 
color as specified on the drawings, finish 
smooth as cast. Receptacles shall be as 
manufactured by Materials, Inc., 
Albuquerque, New Mexico, or approved equal. 

1015.3.3 Each item specified is equipment 
manufactured by specific companies and has 
been approved by the Landscape Architect 
and the City of Albuquerque, Parks and 
General Services, Design Development and 
Maintenance Divisions. Approved equal 
equipment or other manufacturers may be 
used only with the written approval of the 
Landscape Archi teet and submittals for 
approved equal equipment shall be presented 
no later than five (5) days prior to the 
opening of the bids. 

1015.4 INSTALLATION 

Receptacles shall be located as 
plans or as directed by the 
Architect. 

1015.5 MEASUREMENT AND PAYMENT 

shown on 
Landscape 

Measurement and payment will be the unit 
price per each for the class and type 
required as specified in the Bid Proposal. 
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SECTION 1200 

BARRICADING AND TEMPORARY TRAFFIC CONTROL 

1200.1 GENERAL: The work under this section 
includes, but is not limited to, traffic control standards 
needed to ensure safety to motorists, the public, construction 
workers, and special event pariicipants when City roadways 
are temporarily disrupted due to construction efforts or 
special events. 

1200.2 REFERENCES 

1200.2.1 Manual on Unifmm Traffic Contr·ol Devices, 
(MUTCD ), Part VI, FHW A. 

1200.2.3 

1200.2.3 

The American Traffic Safety Services 
Association (A TSSA), Quality Standards for 
Work Zone Traffic Control Devices. 

This Publication, Latest Edition 

SECTION 19 CONSTRUCTION TRAFFIC CONTROL 
SECTION 400 TRAFFIC CONTROL 

1200.3 BARRICADING STANDARDS 

1200.3.1 Before construction begins all tr·affic control 
signs and bani cades must be installed in accordance with the 
approved traffic control plan, construction plans, banicading 
detour plan or as directed by the Construction Coordinator. 
No construction signing and barricading shall commence 
until CONTRACTOR is assured that all equipment, 
manpower, and resources are available to stmi and complete 
the work. Where applicable, all signs, barricades, and/or 
barrels will be moved forward as the construction 
progresses. 

1200.3.2 The name and telephone number of the owner 
shall be permanently stenciled on all banicades and traffic 
contr·ol equipment. The name and telephone number shall 
be a non-retr·oreflective color not over 2 inches in height, 
and be placed on a non-retr·oreflective surface of all 
equipment. Graffiti shall be promptly removed from any all 
bani cades and traffic contr·ol equipment. If notified by the 
OWNER or the Construction Coordination Division, graffiti 
shall be removed, or the equipment replaced with clean 
equipment, within four hours or the barricade permit is 
subject to revocation. 

1200.3.3 All advance warning signs approaching a 
construction zone shall be double indicated (one sign each 
on left and right sides of approaching tr·affic) for all 
multiple-lane roadways with painted or raised medians and 
where adequate space is available. All double indicated 

signs shall be the same size. When a sign is placed in a 
painted median, especmlly a two-way continuous left-turn 
lane, a reflectorized barricade must be placed on the back 
side of the sign to alert motorists approaching from the 
opposite direction. 

1200.3.4 It shJI! be the responsibilitY of the• 
CONTR.i\CTOR to !CillO\ t: all construction bJJTJcaclcs. 

signing, and traffic control de\·ices not required at the end of 
the working day. 

1200.3.5 All advance warning signs shall be a minimum 
of thi1iy-six inches by thirty-six inches in size with super 
engineering grade sheeting or better. On high-speed (posted 
45mph and above), rural section roadways where adequate 
pedestr·ian space is available, forty-eight inch by foriy-eight 
inch signs is preferred. The use of forty-eight inch signs 
shall be required at locations as published on a list by the 
Const111ction Coordinator. All advance-\'varning signs not 
directly applicable shall be removed when not needed, and 
shall not be left in public right-of-way. All constr·uction 
signing shall be black on a reflectorized orange field unless 
otherwise specified. 

1200.3.6 Existing posts may be used at some locations, 
with approval of the ENGf\!EER. Portable sign supports 
will be acceptable as an altemate for signs which are to be 
in place for less than three (3) weeks. The bottom of 
advance waming signs mounted on batTicades or temporary 
sign supports shall be no less than one foot above the 
traveled way. All regulatory and advisory signs shall be 
mounted on s1gn stands or as otherwise approved by 
Construction Coordinator . The placement of portable sign 
supports shall not block or impede pedestrian access. All 
signs ground mounted on single or double posts shall have 
the bottom of the sign seven (7) feet above pavement level. 

1200.3.7 Barrels and different types of barricades are 
generally not intended to be intermixed in the same series of 
charmelization. All banels may have sand or water ballast 
limited to one hundred (1 00) pounds. All barricades shall 
be placed correctly with diagonal sh·ipes sloping downwards 
in the direction traffic is to pass. Where barricades extend 
entirely across a rm1dway. the stripes must slope downward 
in the direction toward 1Vh1ch traffic must turn. \Vhere both 
right and left turns are provided, the stnpes must slope 
downward m both directions from the center of the barricade 
or barricades. Where no turns are intended, the stnpes must 
slope downward toward the center of the barncade or 
barricades. 
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1200.3.8 The CONTRACTOR shall inspect and 
maintain all barricades at least once each day except for 
barricades on or adjacent to arterial and collector streets 
which shall be checked twice daily, including inspection 
during hours of darkness. A log of these inspections 
showing project, location, date, and time shall be kept and 
a copy sent to the Construction Coordination Division upon 
request. Upon request, the CONTRACTOR shall 
inm1ediately produce cunent traffic conh·ollogs. Failure to 
do so may result in suspension of work or revocation of 
barricade permit. 

1200.3.9 All traffic control devices required within 
traveled lanes after dark are to be equipped with warning 
lights. Type (A) flashing waming lights shall be used on all 
devices which are intended to wammotorists or pedesh·ians 
of hazards or obsh1.1ctions in or near the travel path. Type 
© steady burn lights shall be used on all devices which are 
intended to define the tr·avel path. All lights shall be 
operational. Traffic conh·ol devices that are damaged, dirty 
or have substandard reflectorization shall be inm1ediately 
brought up to standard. Reflectorized sheeted panels shall 
not be considered as a replacement for a required waming 
light. Warning lights shall be incidental to payment for 
h·affic control. 

1200.3.10 Equipment and materials are not to be stored 
within fifteen (15) feet of a tr·aveled lane during non­
working hours, unless approved by the Consmiction 
Coordinator, which approval cannot be unreasonably 
withheld. 

1200.3.11 CONTRACTOR shall provide and maintain a 
safe and adequate means of channelizing pedesh·ian tr·affic 
around all work areas throughout the periods of 
consm1ction. All such channelization shall be arranged to 
prevent pedestrians from having to enter the roadway in 
order to pass around the work area. Where required, 
pedestrian detour signs will be installed by the 
CONTRACTOR. Where conshl.lction impedes or obshl.lcts 
sidewalk access, CONTRACTOR shall banicade sidewalks 
and place "Sidewalk Closed" signs accompanied with the 
appropriate pedestrian detour signing. Pedestrian detour 
signs shall be incidental to payment for h·affic control. 

1200.3.12 CONTRACTOR shall provide and maintain a 
safe and adequate means of channelizing bicycle traffic 
around all work area throughout the periods of constmction 
when existing bicycle tr·ails, lanes, or routes are designated. 
Where possible, adequate space for bicyclists must be 
provided, and bicycle detour signs, including "Share the 
Road" signs shall be installed. When adequate space is not 
available to provide for bicycle access, the bicycle facilities 
shall be adequately detoured around the construction site. 
The detour route shall minimize out-of-direction travel 

distance, and shall be adequately signed and directed. 
Bicycle detour signs shall be incidental to payment for 
traffic control. 

1200.3.13 All barricades. signs. and traffic control 
equipment shall be properly and adequately bi.1ll8sted for 
normal wind loads. For equipment placed for extended 
periods (seven days or more), or during the months of 
Febmary tlu·ough May, additional ballast shall be required. 

1200.3.14 The use of roll-up advance warning signs is 
allowed, so long as the reflectivity required in the MUTCD 
is provided. Such signs shall be adequately braced to resist 
rotation under normal wind loads. 

1200.3.15 The use of orange warning flags mounted atop 
conshciction waming signs is encouraged and is required in 
ce1iain instances. Flags mounted atop construction signs is 
required on all "Reduced Speed Ahead (R2-5a)" signs, 
"Reduced Speed (R2-5b and R2-1 )"signs, all "Double Fine 
Zone" signs, "Road Closed Ahead (W20-3)" signs, "Detour 
Ahead (W20-2)" signs, "Flagger Ahead (W20-7)" signs, 
"Flagger Symbol (W20-7a)" signs, and "Be Prepared to 
Stop (W20-7b") signs. 

1200.3.16 Cones are an acceptable h·affic conh·ol device 
under ce1iain situations. Traffic cones are not to be used to 
separate traffic traveling in different directions. All cones 
must be a minimum of 28 inches tall. The use of cones as 
traffic control devices IS not allowed during nighttime hours; 
however if used, all cones used at night must include white, 
reflectorized bands per MUTCD standards. The use of 
cones is encouraged for daytime moving closure operations, 
projects in duration of two hours or less, and special events. 

1200.3.17 Type III barricades must be used at all road 
closures. Multiple type III barricades of the same 
configuration placed next to each other in the same direction 
is allowed. A type III banicade or illuminated arrow panel 
must be used for each lane closure. A minimum of tv;o feet 
of exposed railing rs r·cqmred on the traveled side (open 
lanes) of type lfl lJ<llTI<.:ades. The ll1lniillllll1 length or l)")ll' 
!II barricade for each lane closure IS eight (I\) reel per lane 
twelve ( 12) feet or less in width. and the minimum length of 
type III barricade required for a sidewalk closure is four ( 4) 
feet. The minimum length of type Ill barricades for a 
double lane closure is sixteen ( 16) feet. Additional 
bamcades above the mimmum required may be required to 
fill in gaps for wide lanes, multiple lane closures. or 
shoulder areas. 

1200.3.18 Road closures shall be pre-warned by the use 
of a "Road Closed to Through Traffic" (R 11-4) stgn, where 
appropriate. These signs shall be placed at intersections 
approaching the road closure with appropriate detour 
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signing. When mounted on a three rail barricade support, 
the maximum width of sign support shall be six feet. If the 
detour route is more than one intersection before the road 
closure, then additional Rll-4 signs shall be placed at each 
intersection between the detour route and the road closure. 
"Road Closed to Through Traffic" signs are encouraged to 
be placed on or near the center of the roadway, but R11-4 
signs shall not be placed in an area that block sight distance 
for motorists and pedesh·ians. Where sight distance 
becomes a problem, low-volume intersections may be 
temporarily conve11ed to a four-way Stop condition, with the 
approval of the Constr·uction Coordinator. 

1200.3.19 Illuminated arrow panels with a minimum size 
of 32 square feet may be used in lieu of type III bani cades 
for lane and roadway closures. Arrow panels must be 
battery or solar powered. The use of diesel, or other noise 
generating power sources, is not allowed. For roadways 
with a previously posted speed limit of 35 mph or higher, 
the use of anow panels is required for all lane closures. An 
arrow panel is required for each lane reduction, but is not 
required for shifting tapers. In residential areas where the 
anow panel will be used at night, directional lighting limited 
to 30 degrees or less must be used to reduce glare into 
nearby propet1ies. W11en illuminated anow panels are used 
for a lane closure, then the use of vertical panels at the 
regular MUTCD minimum spacing for the lane reduction 
taper is allowed. 

1200.3.20 For work expected to last one hour or less and 
for moving closures, reduced banicading may be allowed as 
approved by the Construction Coordinator. Reduced 
barricading on at1erial or collector roads shall consist of a 
minimum of one advance waming sign. a minimum of a 
three barricade or cone taper, and an illuminated arrow 
panel. 

1200.3.21 For emergency utility work on arterial or 
collector roadways, the CONTRACTOR must notify the 
traveling public. If a variable message board is not required 
by the Constmction Coordination Division, a "Utility 
Emergency Ahead" sign must be installed for each direction 
of m1erial I collector tr·affic approaching the work site. The 
"Utility Emergency Ahead" sign must be placed in addition 
to, and preceding, the tlu-ee normally required advance 
waming signs at the same spacing required in the MUTCD 
for advance warning signs. 

1200.3.2 Double fine zones shall be delineated by the 
use of "Double Fine Zone" signs as outlined in this section. 
Double fme zones shall be delineated for construction zones 
and consh11ction cmiilage zones at the request of either the 
City's Construction Coordinator or a uniformed Officer of 
the Albuquerque Police Depm1ment's Traffic Division with 
a rank of Sergeant or higher. In addition, double fine zones 

are required on all m1erial I collector roadways where there 
is a: 1.) reduced speed limit; 2.) lane reduction; 3.) 
reduced design speed; or 4.) traffic hazard. Double fine 
zones are required for all flagging operations, and work 
zones with an inuninent danger to workers, regardless of the 
roadway classification. The beginning of the double fine 
zone shall be clearly marked with a sign stating: 
"Construction- Begin Double Fine Zone". The end of the 
double fine zone shall be clearly marked with a sign stating: 
"Consrmction- End Double Fine Zone". If the double fine 
zone extends beyond one-half mile in length. intermittent 
signs must be placed no more than one-half tmle apart 
stating: "Consrrucrlon - Double Fine Zone". Additional 
intermittent signs are needed following side street enh·ances. 
Details for the double fine zone signs are on file with the 
Conshl.1ction Coordinator. Placement of the Begin Double 
Fine Zone sign shall be inunediately following the "Road 
Work Ahead" sign. Placement of the End Double Fine Zone 
sign shall be immediately preceding the "End Road Work" 
sign. 

1200.3.23 On m1erial or collector roadways with multiple 
lane closures, the advance warning signs shall indicate the 
correct number of lanes closed. Arrow pane Is are requ1red 
for each lane closure of multiple lane closures on arterial or 
collector roadways, regardless of the previously posted 
speed limit. 

1200.4 CONFLICTS WITH EXISTING SIGNING. 
STRIPING. AND SIGNALS 

1200.4.1 CONTRACTOR shall not remo\'e, realign. or 

adjust any official City traffic control de\·icc including stop 
signs, warning stgns. lll" any other tralltc ot parktng contml 
signs. unless apprmecl b1· the OWNI:R. CCl'\IR/\C"IClR 
shall gt1c the 0\\"'\F.R tiHC:L'I.il 1\orking elm··, pnor twtt,·, 
of any olfictal ( ity tralfic control dc\'JCe that needs to lw 
moved. The OWNER shall take all appropnate act1ons as 
soon as practical thereafter. When CONTRi\CTOR places 
regulatory signing reducing the posted speed limit as 
approved by the 0\VNER, the CONTRACTOR must 
temporarily cover any and all conflicting speed limit signs. 
Such covers must be inm1ediately removed once the 
temporary speed limit reductions are removed. 

1200.4.2 The CONTRACTOR is responsible for 
obliteration of any conflicting striping and responsible for 
all temporary striping. For temporary Situations lasting 
seven days or less, conf1icting pavement markings may be 
addressed with the proper use of channelization devices and 
signing, unless otherwise approved or required by the 
Construction Com·dina tor. 

1200.4.3 When the conshllction activity or traffic 
detouring plans result in less than two signals bemg visible 
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in any direction at a signalized intersection, additional 
temporary traffic signals shall be required. A minimum of 
two signals must be visible within a twenty degree 
horizontal and vertical cone of vision, as measured from the 
stop bar for each lane approaching a signalized intersection. 

1200.5 STREET AND LANE CLOSURES 

1200.5.1 CONTRACTOR shall maintain access to all 
public and private facilities adjacent to the constmction area 
at all times, including businesses and/or residents. When 
denying access is unavoidable, CONTRACTOR must 
coordinate access restriction to times and locations that are 
reasonably convenient to the property owners and/or 
residents affected. CONTRACTOR shall construct and 
maintain access roads, including paved ramps, where 
deemed necessary by ENGINEER to maintain traffic flow. 
Business access signs may be required to direct traffic to 
existing businesses, as directed by ENGINEER or 0\:Y'NER. 
No more than three businesses shall be placed on a single 
sign. In areas of multiple adjacent businesses, only generic 
"Business Access Only (arrow)" signs are required. For 
shopping centers with multiple business tenants, the name of 
the shopping center shall be placed on a sign at each access 
location. Access signs shall have 5 inch high, white letters 
with a directional anow on a reflectorized blue background. 
Business access shall be rectangular in shape, no taller than 
wide, and shall be no larger than four feet wide by tlu·ee feet 
tall. Business access signs shall not be placed where they 
block sight distance for either motorists or pedestrians. 

1200.5.2 CONTRACTOR shall notify the following 
services forty-eight ( 48) hours in advance of any complete 
street or access closures: Police Department, Fire 
Department, U.S. Postal Service, Solid Waste Department, 
Ambulance Services, local schools, and the Transit 
Department. The CONTRACTOR shall also notify all 
businesses and residents directly affected by the road 
closure. For the total closure of arterial or collector 
roadways, a variable message board must be installed for a 
minimum of two days prior to the road closure notifying 
motorists of the dates and times for the closure. A minimum 
of one variable message board is required for each direction 
of closure. For the total closure of a local roadway, a sign 
must be installed for a minimum of two days prior to the 

road closure notifying motorists and residents of the dates 
and times of the closure. A minimum of one sign is required 
for each direction or l' losure 

1200.5J The ( 0"-TR:\CTOR shall he responsible and 
shall make appropriate accommodation. for g~ubc1gc and 
trash collection, mail delivery, and other essentwl services 
needed by residents and businesses affected by 
CONTRACTOR operations. This effort shall include 
coordination with U.S. Post Office, City Solid Waste 
Department, and other agencies. Where required, 
CONTRACTOR shall notify all residents in writing at least 
two days prior. Such notice shall include at a minimum: 
dates and times of construction activities and the name and 
telephone number of the CONTRACTORS contact person. 
CONTRACTOR shall collect all trash and garbage in the 
project area and deliver to an accessible location for 
collection by 7:00a.m. on the desJgnatecl trash collectJon 
day. Such trash and garbage cannot be deposited onto 
private property, must not block access, and shall be 
immediately cleaned up by CONTRACTOR upon pick up 
by the Solid Waste Department or private trash collection 
company. 

1200.5.4 Total or pat1ial closure of some streets may be 
restricted to certain hours of the day by the OW"NER. 
Streets having working hour limitations may be noted on the 
approved constructiOn plans. !n cases of emergency work or 
permit work, streets bavmg working hour limJtatJOns will be 
designated by the Constructton Coordinator. WaJ\Trs of tile 
working hour limitations can be obtained from the 
Construction Coordinator with the concunence of the 
ENGINEER. 

1200.5.5 If constmction on streets with working hour 
limitations is expected to extend past the allowed working 
hours, plating of the trench and/or temporary asphalt 
concrete pavement shall be provided so that the roadway is 
opened to traffic within the allowable work hours. Such 
excavations must be plated, temporarily patched or 
resurfaced prior to openmg to traffic. A minimum width of 
11 feet for each lane or traffic shall be provided. unless 
otherwise dtrected by the ENG I-"' EER. 

1200.5.6 When detouring low and moderate-volume 
traffic onto a previously unpaved area, see Table 1200.1 for 
surfacing requirements. 
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Table 1200.1 

Time Shoulder Shoulder Local I Major Local Collector Arterial 
Residential (Other) Residential 

Under Compacted Compacted Compacted Compacted Gravel or Gravel or millings 
one day Sub grade Sub grade Sub grade Subgrade millings 
1-3 days Compacted Gravel or Gravel or Gravel or Treate d 2" Asphalt 

Subgrade millings millings millings Millings 
4-7 days Gravel or 2" Asphalt Gravel or Treated 2" Asphalt 2" .Asphalt 

millings millings Millings 
8 - 3 0 Treated 2" Asphalt Treated 2" Asphalt -1·· .\sphalt r :\sphalt 
days Millings Millings 

Table Notes: 
I he contractor shall be responsible to continually maintain all detours, providing a smooth, drained, and safe roadway 

surface. All compacted subgrade areas shall be graded regularly to provide a smooth driving surface, and must be 
treated regularly with water or other approved dust control palliative. During periods of dry and/or windy weather, a 
water truck must be on-site at all times, and frequent watering may be necessary. 

Gravel, millings, or tr·eated millings must be bladed and compacted to provide a stable, smooth driving surface prior to 
opening to traffic. Such surfacing shall be regularly maintained to provide a smooth and stable driving surface. All 
tempormy asphalt pavement shall be placed upon a compacted subgrade which shall be graded to drain. Treated millings 
includes millings stabilized with an applied emulsive asphalt. 

1200.6 MEASUREMENT AND PAYMENT 

1200.6.1 Measurement and payment for banicading 
and temporary traffic control shall be per lump sum per 
project except for the items listed below. Payment of 
additional items will only be made if such traffic control 
device or services is either approved in the construction 
plan set or requested by the OWNER in writing. Payment 
shall include the cost of obtaining all permits and 
approvals; preparation of tr·affic conh·ol plans; working 
resh·icted or extended hours when required; notification to 
all affected residents, businesses, agencies, or other public 
contacts; setting and resetting banicades, maintaining 
banicades, daily removal of banicades when required, 
flagman operations when required, installation of 
temporary traffic signals when not required by the 
OWNER or in the construction plans; coordination with 
Traffic Operations on traffic signal re-timing; hiring of 
off-duty APD Officers; and any and all other costs 
associated with temporary traffic control except the 
following: 

I 200.6.1. I Measurement and payment of the 
installation of temporary striping shall be made per lineal 
foot of striping installed per four inch wide. 

I 200.6. I .2 Measurement and payment of business 
access and special signs shall be made on a per square 
foot basis project duration. 

1200.6.1.3 Measurement and payment of Variable 
Message Bo<~rds shall be made per each on a per day (24-
hour period) basis. 

1200.6.1.4 Measurement and payment of illuminated 
arrow boards required by the OWNER, or required in the 
construction plans, shall be made per each on a per day 
(24-hour) basis. 

1200.6.1.5 Measurement and payment of temporary 
wall barrier shall be made per lineal foot of wall barrier 
installed and removed at each location per project. 

1200.6.1.6 Measurement and payment for temporary 
traffic signals required by the OWNER, or required in the 
construction plans, shall be made per each per project 
duration at each location. 

(REVISED Jan. 2003, UPDATE No.7) 1200 - 5 



1500.1 GENERAL 

SECTION 1500 

MISCELLANEOUS ITEMS 

This section contains construction activities that are considered minor in 
nature as compared to the activities in other sections. 

1500.2 CONTENTS 

Section No. 

1501 

1502 

Monuments 

Submittals 

1500-1 
(REVISED 12/92, UPDATE NO. 4) 



SECTION 1501 

MONUMENTS 
1501. 1 GENERAL 

This work shall consist of furnishing and 
installing precast portland cement concrete 
right-of-way monuments and either precast 
or cast-in-place survey monuments at the 
locations shown on the plans or directed by 
the ENGINEER and as specified in these 
specifications and the Supplementary 
Specifications. Monuments shall conform to 
the dimensions and details on the drawings. 

1501.2 REFERENCES 

1501.2.1 This Publication 

Section 101 

1501.3 MATERIALS 

The concrete portion of monuments shall be 
constructed in accordance with the 
provisions in Section 101. Marker plates, 
as approved by the OWNER and shown on the 
plans, for survey monuments will be 
furnished by the CONTRACTOR unless 
otherwise specified in the Supplementary 
Specifications. 

1501.4 CONSTRUCTION 

In constructing precast monuments, the 
forms shall not be removed unti 1 after the 
concrete has hardened. Monuments that are 
warped will be rejected. The exposed 
surface of the finished monuments shall be 
uniform, of even texture, and shall be free 
from holes, cracks, and chipped edges. The 
precast monuments shall not be transported 
to the work site until the concrete has 
cured. Survey monuments may be 
cast-in-place in drilled holes without the 
use of forms. The size shall be 12 inches 
in diameter and 3 feet in depth. Marker 
plates shall be placed in survey monuments 
before the concrete block has acquired its 
initial set and shall be firmly bedded in 
the concrete. The concrete block shall be 
so located that, when the plate is 
inserted, the reference point will fall 
within a 1/2 inch circle in the center of 
the plate. The marker plates shall be 
stamped with the appropriate elevation 
above sea 1 evel and the coordinates of the 
point, if applicable, or as required by the 
ENGINEER. 

1501.5 INSTALLATION 

All monuments shall be set firmly and 
vertically in the ground to a depth of at 
least 3 feet. The tops of survey monument 
covers, where required, shall be set flush 
with the ground line or pavement surface, 
whichever applies. The monuments shall be 
set in position after paving; the space 
around them shall be filled with earth free 
from rock. The filling material shall be 
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watered and tamped into place in such 
manner as to hold the monument securely in 
position. Pavement or concrete surfaces 
adjacent to monuments that have been 
removed for the setting of monuments shall 
be restored to match existing contiguous 
surfaces and in a manner satisfactory to 
the ENGINEER. The CONTRACTOR shall furnish 
reproducible drawings to the City of 
Albuquerque showing reference survey 
monuments as marked on curbs or otherwise 
located. 

1501.6 MEASUREMENT AND PAYMENT 

Measurement and payment will be the unit 
price per each for the class and type 
required as specified in the Bid Proposal. 

(REVISED 12/92, UPDATE NO. 4) 



SECTION 1502 
SUBMITTALS 

1502.1 GENERAL 

The requirements of this section of the 
specifications consist of furnishing all 
manufacturer's data, shop drawings, 
samples, certifications, guarantees, 
reports, operation manuals, maintenance 
manuals, lubrication charts, spare parts 
lists, special tools and factory 
representative required for installation of 
special items, in strict accordance with 
the specifications and the applicable 
drawings, and subject to the terms and 
conditions of the contract. 

1502.2 SUBMITTAL CHECK LIST 

The Submittal Check List that will be part 
of the Supplemental Specifications on each 
project, lists items which will be required 
to construct the project for which 
submittals will be required by the 
ENGINEER. The list of submi tta 1 s is for 
the convenience of the CONTRACTOR and 
supplier, and should not be considered as 
the complete and final requirements. 
Additional submittals and material may be 
required by the ENGINEER as project 
progresses. 

1502.3 WHAT TO SUBMIT 

1502.3.1 The following is an explanation 
of what to submit if indicated on the check 
list. 

A. Manufacturer's Data: Any catalog type 
literature on the item. 

B. Shop Drawings: Detail drawings with 
all dimensions and locations shown. 

C. Samples: The item that will be 
supplied. 

D. Certifications: Any certifications 
required by these specifications or 
standard specifications and/or requirements 
for that item, to cover raw materials and 
testing of the final product. 

E. Guarantees: A copy of the guarantee to 
be given to the Owner on that item. 

F. Lab Test Reports: Laboratory test 
reports required to show that the item 
meets all specified requirements. 

G. Operation Manuals and Maintenance 
Manuals: The manufacturer's standard 
Operation and Maintenance Manuals on that 
i tern. 

H. Special Tools: A list of special tools 
required to operate and maintain that item 
and the number of each tool the 
manufacturer will supply. 

I. Lubrication Charts and Grease Specs: A 
list of all lubrication points on that item 

with frequency and type of 1 ubri cant to be 
used at each point. 

J. Spare Parts List: A list of spare 
parts that the manufacturer recommends the 
Owner maintains. 

K. Factor Representative: A factory 
representative will be required to be 
present for installation and/or start-up of 
that item of equipment. 

L. Field Test Reports: The field test 
reports are reports and/or tests that have 
been conducted on the item in an existing 
installation over a period of time. 

M. Pump and Blower Curves: Certified 
curves based on the test performance of 
each pump or blower to be installed on this 
project. 

N. Load Design: Load design calculations 
shall show the maxi mum 1 oad the i tern can 
carry under the support conditions shown on 
the drawings for both uniform and 
concentrated loads. These calculations 
shall be under a registered professional 
engineer's signature. 

0. Additional literature, reports and/or 
tests may be required by the ENGINEER. 

1502.3.2 When pumps of any type are part 
of the project, in addition to the other 
information required on pump submittals the 
CONTRACTOR shall. submit the following data 
for each unit of pumping equipment. 

A. Name of manufacturer. 
B. Type of pumps. 
C. Number of stages and speed. 
D. Diameter of impeller. 
E. Type of bearings. 
F. Size of suction and discharge piping and 

barrel. 
G. Type of thrust bearing. 
H. Shut-off pressure. 
I. Impeller material. 
J. Pump shaft material and diameter. 
K. Capacity and head. 
L. Make and type of motor. 
M. Horsepower of motor with proper NEMA 

Standard insulation. 
N. Type of motor bearings. 
0. Net weight of complete unit. 
P. Guaranteed KWH required to pump 1,000 

gallons against the required head. 
Q. Discharge column: 

Material 
Weight per foot 
Type of Joint 
Spacing of joints 
Inside di amter 

R. Line shaft: 
Material 
Diameter 
Length of sections 
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S. Line Shaft Bearing: 
Length 
Spacing 
Type 
Material 

T. Thrust Bearing: 
Complete computations on thrust 

conditions. 
Computed pump thrust at 

shut~off. 
Computed pump thrust at 

operating condition. 
Rated bearing capacity. 
Manufacturer. 
Method of cooling. 
Weight of bearing. 

U. Combined overall efficiency of pump 
and motor when operating 
at rated condition. 

V. Does equipment offered differ from 
specification requirement? 

W. Do catalogs, descriptive literature, 
etc., covering all equipment 
accompany the bid? 
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SECTION 2000 

STANDARD DETAIL DRAWINGS 

2000.1 GENERAL 

2000.1.1 This section contains City of Albuquerque Standard Detail Drawings which are 
related to the construction or installation of City utilities, streets, drainage 
improvements, paving cuts and repairs, landscaping and cetiain private facilities 
within a right-of-way or easement 

2000.1.2 These details are not required to be included in a project set of construction drawings 
if the individual details are properly referenced on the plan set. If a particular project 
design warrants additional details or modification of these details, they shall be 
included in the project's construction plans. 

2000.2 CONTENTS 

SECTION NO. 
2100 
2200 
2300 
2400 
2500 
2600 
2700 
2800 

(REVISED Jan. 2003, UPDATE No.7) 

TITLE 
Standard Detads for Sewer 
Standard Details for Drainage 
Standard Details for Water 
Standard Details for Paving 
Standard Details for Traffic 
Standard Details for N.M.S.H.T.D. 
Standard Details for Landscaping 
Standard Details for Temporary Traffic Control 



SECTION 3000 

BIBLIOGRAPHY 

3000.1 GENERAL 

3000.1.1 Each section within sections 100 thru 1500 has a subsection, titled, "Refer­
ences•, wherein the numbered references are listed, Also a Standard Detail Drawing 
may note a part tcular reference by number. To assist i.n identifying the subject 
specification, this Bibliography lists numerically the reference numbers with their 
titles according to reference organization or group, i.e., ASTM, AASHTO, etc, In ad­
dition the section where the reference is used will be shown. 

3000.l.2 To maintain a currency of this publication, it shall hereby be understood 
that each reference shall be the most recent issue, addendum, or revision of that 
particular reference. 

3000.2 CONTENTS 

Section 

3001 

3002 

3003 
3004 
3004.1 
3004.2 
3004.3 
3004,4 
3004.5 
3004.6 
3004.7 

3004.8 

3004.9 

3004.10 

No. Referenced organization or Group 

American society for Testing and 
Materials (ASTM) 
American Association of State Highway 
and Transportation Officials (AASHTO) 
American Uater works Association (AHWA) 
Collective Reference Groups 
American Concrete Institute (ACI) 
Uni-Bell PVC Pipe Association (UNI-BELL) 
American Welding Society (AWS) 
American National Standards Institute (ANSI) 
Asphalt Institute Construction Series (AICS) 
Federal Specifications 
Committee on Horticultural Standards of the 
American Association of Nurserymen, Inc. 
American Joint Committee on Horticultural 
Nomenclature 
Standard Specifications for Grades of California 
Redwood of the Redwood Inspection Service 
United States Product Standards PS l-66 for 
Softwood Plywood 
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Specification 
Number 

A 1 

A 6 

A 27 

A 36 

A 47 

A 48 

A 53 

A 82 

A 116 

A 120 

A 121 

A 123 

A 148 

A 153 

A 185 

A 193 

A 239 

A 242 

SECTION 3001 

AMERICAN SOCIETY FOR TESTING AND MATERIALS 
(ASTM) 

Title 

Specification for Carbon Steel Tee Rails 

Specification for General Requirements for Rolled 
Steel Plates, Shapes, Sheet Piling and Bars for 
structural use 

Specification for Steel Castings, Carbon, for 
General Application 

specification for Structural Steel 

Specification for Malleable Iron Castings 

Specification for Gray Iron Castings 

specification for Pipe, Steel, Black and Hot­
Dipped, zinc-Coated Welded and seamless 

Specification for Cold-Drawn Steel Wire for 
Concrete Reinforcement 

Specification for Zinc-Coated (Galvanized) Steel 
woven Wire Fence Fabric 

Specification for Pipe, steel, Black and Hot· 
Dipped Zinc-Coated (Galvanized) Helded and 
steamless, for Ordinary uses 

Specification for Zinc-coated (Galvanized) Steel 
Barbed Hire 

zinc (Hot-Galvanized) Coatings on Products 
Fabricated from Rolled, Pressed, and Forged 
steel Shapes, Plates, Bars, and Strip 

Steel Castings for High-Strength Structural 
Purposes 

Specification for Zinc Coating (Hot-Dip] on Iron 
and Steel Hardware 

Specification for Helded Steel Hire Fabric for 
Concrete Reinforcement 

Specification for Alloy-Steel and stainless Steel 
Bolting, Materials for High-Temperature service 

Test Method for Locating the Thinnest Spot in a 
Zinc (Galvanized) Coating on Iron or steel 
Articles by Preece Test (Copper Sulfate Dip) 

Specification for High-Strength Low-Alloy 
structural Steel 

Referenced in 
section Number 

410 

139 

160 

135, 
410, 
550 

520 

801, 
Dwg. 

139, 
420, 

802, 
2221 

(Drainage) 

127 

10 2 

143, 410, 

143, 410, 

143, 410 

151, 
520, 

610 

550 

135, 143, 410 

160 

138, 143, 410 

102 

138 

610 

139 
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Specification 
Number 

A 252 

A 307 

A 325 

A 328 

A 392 

A 416 

A 421 

A 438 

A 444 

A 490 

A 499 

A 502 

A 525 

A 569 

A 572 

A 615 

A 616 

A 617 

A 668 

A 674 

A 746 

A 775 

3001-2 

Ti. tle 

Specification for Welded and seamless Steel Pi~e 
Piles 

Specification for Carbon steel Extremely Threaded 
Standard Fasteners 

specification for High-Strength Bolts for 
Structural Steel Joints 

Specification for Steel Sheet Piling 

Specification for Zinc-Coated steel Chain-Link 
Fence Fabric 

Specification for uncoated seven-Wire Stress­
Relieved Steel Strand for Prestressed Concrete 

Specification for uncoated stress-Relieved Wire 
for Prestressed Concrete 

Method of Transverse Testing of Gray Cast Iron 

Specification for Steel Sheet, Zinc-Coated 
(Galvanized) by the Hot-Dip Process for culverts 
and Underdrains 

Specification for Heat-Treated, Steel Structural 
Bolts 150 ksi (1035 MPa) Tensile strength 

Specification for steel Bars and Shapes, Carbon 
Rolled from "T" Rails 

Specification for steel structural Rivets 

Specification for General Requirements for Steel 
Sheet, Zinc-Coated (Galvanized) by the Hot-Di.p 
Process 

Specification for Steel, Carbon (0.15 Maximum, 
Percent), Hot-Rolled Sheet and strip, Commercial 
Quality 

Specification for High-Strength Low-Alloy 
Columbium-Vandium steels of Structural Quality 

Specification for Deformed and Plain Billet­
Steel Bars for Concrete Reinforcement 

Specification for Rail-Steel Deformed and Plain 
Bars for Concrete Reinforcement 

Specification for Axle-steel Deformed and Plain 
Bars for Concrete Reinforcement 

Specification for Steel Forgings, carbon and Alloy 
for General Industrial Use 

Practice for Polyethylene Encasement for Ductile 
Iron Pipe for Water or Other Liquids 

Specification for Ductile Iron Gravity Sewer Pipe 

Specification for Epoxy-coated Reinforcing Steel 
Bars 

Referenced in 
section Number 

151, 152 

138, 139, 420 

139 

151 

143, 410 

512 

512 

161 

143 

139 

410 

139 

143, 410 

410 

139 

102, 103 

102, 103 

103 

139 

129 

129 

103 



Specification 
Number 

B 62 

B 88 

B 108 

B 117 

B 209 

B 308 

c 5 

c 31 

c 32 

c 33 

c 39 

c 42 

c 43 

c 62 

c 76 

c 78 

c 88 

c 91 

c 94 

c 117 

c 127 

c 128 

c 131 

Title 

Specification for Composition or Ounce Metal 
Castings 

Specification for Seamless Copper Water Tube 

Specification for Aluminum-Alloy Permanent Mold 
Castings 

Method of Salt Spray (Fog) Test 

Specification for Aluminum and Aluminum-Alloy 
sheet and Plate 

Specification for Aluminum-Alloy 6061-T6 Standard 
structural Shapes, Rolled or Extruded 

Specification for Quicklime for Structural 
Purposes 

Method of Making and curing concrete Test 
Specimens in Field 

Specification for sewer and Manhole Brick (Made 
from Clay or Shale) 

specification for concrete Aggregates 

Test Method for Compressive Strength of 
Cylindrical concrete Specimens 

Method of Obtaining and Testing Drilled Cores 
and sawed Beams of concrete 

Definitions of Terms Relating to Structural Clay 
Products 

Specification for Building Brick (Solid Masonry 
Units Made from Clay or Shale) 

Specification for Reinforced Concrete Culvert, 
Storm Drain, and Sewer Pipe 

Test Method for Flexural strength of Concrete 
(Using Simple Beam with Third-Point Loading) 

Test Method for soundness of Aggregate by use 
of Sodium Sulfate or Magnesium sulfate 

Specification for Masonry Cement 

Specification for Ready-Mixed Concrete 

Test Method for Material Finer Than 75- m 
(No. 200) Sieve in Mineral Aggregates by Hashing 

Test Method for Specific Gravity and Absorption 
of Coarse Aggregate 

Test Method for Specific Gravity and Absorption 
of Fine Aggregate 

Test Method for Resistance to Degradation of 
small-size Coarse Aggregate by Abrasion and 
Impact in the Los Angeles Machine 

Referenced in 
sect ion Number 

802 

802 

162 

610 

138, 410 

138 

106 

101, 152, 337 

108 

101, 123, 347, 
602 

101, 337, 511 

101, 511 

901, 910 1 920 

108 

123 

101, 337 

115, 610 

106 

101 

308 

109, 116 

116 

115, 116 
308, 334 
610 
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Specification 
Number 

c 136 

c 139 

c 143 

c 144 

c 150 

c 156 

c 172 

c 192 

c 207 

c 216 

c 227 

c 260 

c 266 

c 270 

c 289 

c 293 

c 301 

c 309 

c 311 

c 361 

c 386 

c 425 

c 443 
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Title 

Method of Sieve Analysis of Fine and Coarse 
Aggregates 

Specification for Concrete Masonry Units 
for construction of catch Basins and Manholes 

Test Method for Slump of Portland Cement Concrete 

Specification for Aggregate for Masonry Mortar 

Specification for Portland Cement 

Test l~ethod for Water Retention by concrete 
Curing Materials 

Method of sampling Freshly Mixed concrete 

Method of Making and Curing Concrete Test 
specimens in the Laboratory 

Specification for Hydrated Lime for Masonry 
Purposes 

specification for Facing Brick (Solid Masonry 
Units Made from Clay or Shale) 

Test Method for Potential Alkali Reactivity of 
Cement-Aggregate Combinations (Mortar-Bar Method) 

Specification for Air-Entraining Admixtures for 
Concrete 

Test Method for Time of setting of Hydraulic 
Cement by Gillmore Needles 

Specification for Mortar for Unit Masonry 

Test Method for Potential Reactivity of 
Aggregates (Chemical Method) 

Test Method for Flexural strength of Concrete 
(Using Simple Beam with Center-Point Loading) 

Method of Testing Vitrified Clay Pipe 

specification for Liquid Membrane-Forming 
Compounds for Curing Concrete 

Method of sampling and Testing Fly Ash or 
Natural Pozzolans for Use as a Mineral 
Admixture in Portland Cement concrete 

Specification for Reinforced Concrete Low-Head 
Pressure Pipe 

Recommended Practice for use of Chemical­
Resistant Sulfur Mortars 

Specification for Compression Joints for 
Vitrified Clay Pipe and Fittings 

Specification for Joints for Circular Concrete 
Sewer and culvert Pipe, Using Rubber Gaskets 

Referenced in 
Section Number 

1161 308, 
334 

920 

1011 109 1 603 

106 

101, 337, 602 

105 

101 

101 

1061 304 

108 

101 

101 

106 

106 

1011 123 

101 

125 

105 

101 

1231 124, 910 

115 

1251 503, 901, 
910 

123, 901, 910 



Specification 
Number 

c 478 

c 618 

c 700 

c 719 

c 902 

c 1028 

D 5 

D 25 

D 70 

D 88 

D 92 

D 113 

D 217 

D 242 

D 244 

D 297 

D 390 

D 391 

D 412 

D 422 

D 445 

D 794 

Title 

Specification for Precast Reinforced Concrete 
Manhole Sections 

Specification for Fly Ash and Raw or Calcined 
Natural Pozzolan for use as a Mineral Admixture 
in Portland Cement concrete 

specification for Vitrified Clay Pipe, Extra 
strength, Standard strength, and Perforated 

Test Method for Adhesion and Conhesion of 
Elastomeric Joint sealants Under Cyclic 
Movement 

Specification for Pedestrian and Light Traffic 
Paving Brick 

standard Test Method for Evaluating the Static 
Coefficient of Friction of ceramic Tile and Other 
Like surfaces by the Horizontal Dynamometer Pull 
Meter Method 

Test Method for Penetration of Bituminous Materials 

Specification for Round Timber Piles 

Test Method for Specific Gravity of semi-Solid 
Bituminous Materials 

Test Method for Saybolt Viscosity 

Test Method for Flash and Fire Points by Cleveland 
Open Cup 

Test Method for Ductility of Bituminous Materials 

Test Method for cone Penetration of Lubricating 
Grease 

Specification for Mineral Filler fo~ Bituminous 
Paving Mixtures 

Method of Testing Emulsified Asphalts (Including 
Tentative Revision) 

Method of Rubber Products Chemical Analysis 

Specification for Coal-Tar Creosote for the 
Preservative Treatment of Piles, Poles, and 
Timbers of Marine, Land, and Fresh water use 

Specification for creosote-Coal Tar solution 

Test Method for Rubber Properties in Tension 

Method for Particle-size Analysis of soils 

Test Method for Kinematic Viscosity of 
Transparent and Opaque Liquids (and the 
Calculation of Dynamic Viscosity) 

Recommended Practice for Determining Permanent 
Effect of Heat on Plastics 

Referenced in 
Section Number 

901, 910, 920 

101, 602 

125 

107 

108, 347, 348 

108 

112, 113 

150 

113, 114 

113 

112, 114 

112, 113 

107 

115, 118 

113 1 114 f 115 f 

117 

107 

14 6 

146 

107 

701 

117 

107 
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Specification 
Number 

D 881 

D 994 

D 1032 

D 1117 

D 1159 

D 1160 

D 1188 

D 1243 

D 1248 

D 1272 

D 1325 

D 1557 

D 1598 

D 1599 

D 1601 

D 1624 

D 1625 

D 1693 

D 1751 

D 1752 

3001-6 

Title 

Test Method for Deviation of Line of Sight Through 
Transparent Plastics 

Specification for Preformed Expansion Joint Filler 
for Concrete (Bituminous Type) 

Specification for Chromated Zinc Chloride 

Methods of Testing Nonwoven Fabrics 

Test Method for Bromine Number of Petroleum 
Distillates and Commercial Aliphatic Olefins by 
Electrometric Titration 

Method of Distillation of Petroleum Products at 
Reduced Pressure 

Test Method for Bulk Specific Gravity and Density 
of Compacted Bituminous Mixtures using Paraffin­
Coated Specimens 

Test Method for Dilute Solution Viscosity of 
Vinyl Chloride Polymers 

Specification for Polyethylene Plastics Molding 
and Extrusion Materials 

Specification for Pentachlorophenol 

Specification for Ammoniacal Copper Arsenate 

Test Method for Moisture-Density Relations of 
Soils and soil-Aggregate Mixtures Using 10-lb 
(4.54-kg) Rammer and 18-in. (457-mm) Drop 

Test Method for Time-to-Failure of Plastic Pipe 
Under Constant Internal Pressure 

Test Method for Short-Time Hydraulic Failure 
Pressure of Plastic Pipe, Tubing and Fittings 

Test Method for Dilute solution Viscosity of 
Ethylene Polymers 

Specification for Acid Copper Chromate 

Specification for Chromated Copper Arsenate 

Test Method for Environmental Stress-Cracking 
of Ethylene Plastics 

specification for Preformed Expansion Joint 
Fillers for concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types) 

Specification for Preformed Sponge Rubber and 
cork Expansion Joint Fillers for Concrete Paving 
and Structural Construction 

Referenced in 
Section Number 

107 

107 

14 6 

119 

116 

114 

116 

122 

802 

146 

146 

204,301,303, 
304, 340, 347, 
430,501, 601, 
6101 701, 
Dwgs. 2260, 
2270, 2325, 
2326, 2370, 
2465 

802 

802 

802 

146 

146 

802 

107 

107 



Specification 
Number 

D 1754 

D 1760 

D 1784 

D 1785 

D 1858 

D 1859 

D 2000 

D 2007 

D 2042 

D 2170 

D 2171 

D 2172 

D 2235 

D 2239 

D 2240 

D 2241 

D 2321 

D 2412 

D 2419 

D 2466 

D 2467 

D 2487 

Title 

Test Method of Effect of Heat and Air on 
Asphaltic Materials (Thin-Film oven Test) 

Specification for Pressure Treatment of Timber 
Products 

Specification for Rigid Poly (Vinyl Chloride) 
(PVC) Compounds and Chlorinated Poly (Vinyl 
Chloride) (CPVC) Compounds 

Specification for Poly (Vinyl Chloride)(PVC) 
Plastic Pipe, Schedules 40, 80, and 120 

Specification for Creosote-Petroleum solution 

Specification for Petroleum for Blending with 
creosote 

Classification System for Rubber Products in 
Automative Applications 

Test Method for Characteristic Groups in RUbber 
Extender and Processing Oils by the Clay-Gel 
Absorption Chromatographic Method 

Test Method for Solubility of Asphalt Materials in 
Trichloroethylene 

Test Method for Kinematic Viscosity of Asphalts 
(Bitumens) 

Test Method for Viscosity of Asphalts by Vacuum 
capillary Viscometer 

Test Method for Quantitative Extraction of Bitumen 
from Bituminous Paving Mixtures 

Specification for Solvent Cement for Acrylonitrille­
Butadiene-Styrene (ABS) Plastic Pipe and Fittings 

specification for Polyethylene (PE) Plastic Pipe 
(SIDR-PR) Based on controlled Inside Diameter 

Test Method for Rubber Property-Durorneter Hardness 

Specification for Poly (Vinyl Chloride)(PVC) 
Plastic Pipe 

Recommended Practice for Underground Installation 
of Flexible Thermoplastic sewer Pipe 

Test Method for External Loading Properties of 
Plastic Pipe by Parallel-Plate Loading 

Test Method for sand Equivalent Value of soils 
and Fine Aggregate 

Specification for Poly (Vinyl Chloride) (PVC) 
Plastic Pipe Fittings, Schedule 40 

Specification for Socket-Type Poly (Vinyl Chloride) 
(PVC) Plastic Pipe Fittings, Schedule 80 

Classification of Soils for Engineering Purposes 

Referenced in 
Section Number 

112 

14 6 

121 

1001 

146 

146 

802 

107 

113 

114 

112 

116 

121 

802 

107 

1001 

701, 901 

121 

115 

1001 

1001 

701 
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Specification 
Number 

D 2564 

D 2604 

D 2605 

D 2661 

D 2665 

D 2726 

D 2737 

D 2774 

D 2950 

D 3034 

D 3139 

D 3776 

D 4253 

D 4254 

D 4318 

E 10 

E 30 

E 70 

E 97 

E 350 

F 4 77 

3001-8 

Title 

Specification for Solvent Cements for Poly (Vinyl 
Chloride) (PVC) Plastic Pipe and Fittings 

Specification for High-Boiling Hydrocarbon solvent 
for Preparing Oil-Borne Preservative Solutions 

Specification for Volatile Petroleum Solvent (LPG) 
for Preparing Pentachlorophenol solutions 

Specification for Acrylonitrile-Butadiene-styrene 
(ABS) Plastic Drain, waste, and Vent Pipe and 
Fittings 

Specification for Poly (Vinyl Chloride)(PVC) 
Plastic Drain, Waste, and Vent Pipe and Fittings 

Test Method for Bulk Specific Gravity of compacted 
Bituminous Mixtures Using saturated surface-Dry 
specimens 

Specification for Polyethylene (PEl Plastic Tubing 

Recommended Practice for Underground Installation 
of Thermoplastic Pressure Piping 

Test Method for Density of Bituminous concrete in 
Place by Nuclear Method 

Specification for Type PSM Poly (Vinyl Chloride) 
(PVC) Sewer Pipe and Fittings 

specification for Joints for Plastic Pressure 
Pipes Using Fexible Elastiomeric seals 

Test Method for Weight (Mass) Per Unit Area of 
woven Fabric 

Test Method for Maximum Index Density of Soils 
using a Vibratory Table 

Test Method for Minimum Index Density of Soils 
and calculation of Relative Density 

Test Method for Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils 

Test Method for Brinell Hardness of Metallic 
11ater ials 

Method of Chemical Analysis of Steel, Cast Iron, 
Open-Hearth Iron, and wrought Iron 

Test Method for pH of Aqueous Solutions with the 
Glass Electrode 

Test Method for 45-deg., 0-deg Directional 
Reflectance Factor of Opaque Specimens by 
Broad-Band Filter Reflectometry 

Chemical Analysis of carbon steel, Low-Alloy Steel, 
Silicon Electrical steel, Ingot Iron, and wrought 
Iron 

Specification for Elastomeric seals (Gaskets) for 
Joining Plastic Pipe 

Referenced in 
Section Number 

1211 1001 

146 

146 

121 

121 

116 

802 

1001 

116 

1211 901, 910 

100 l 

119 

301 

204, 301 

303, 701 

1391 160 

160 

105 

520 

121 



Specification 
Number 

F 679 

F 794 

Title 

Specification for Poly (Vinyl Chloride) (PVC) 
Large-Diameter Plastic Gravity sewer Pipe and 
Fittings 

Specification for Poly (Vinyl Chloride)(PVC) 
Large Diameter Ribbed Gravity sewer Pipe and 
Fittings Based on Controlled Inside Diameter 

Referenced in 
section Number 

121, 901, 910 

121 

3001-9 



SECTION 3002 

AMERICAN ASSOCIATION OF STATE HIGHHAY AND TRANSPORTATION OFFICIALS 
(AASHTO) 

Specification Referenced in 
Section Number Number 

r·1 17 

M 36 

M 67 

M 68 

M 69 

M 70 

M 72 

M 102 

t1 103 

M 105 

M 107 

M 108 

M 111 

t1 133 

M 150 

M 167 

M 171 

t1 181 

t1 182 

M 183 

M 190 

M 196 

Title 

Mineral Filler for Bituminous Paving Mixtures 

t1etallic (Zinc or Aluminum) Coated Corrugated 
steel Culverts and Underdrains 

Foliage Green Bridge Paint 

Black Paint for Bridges or Timber Structures 

Aluminum Paint 

White and Tinted Ready-Mixed Paint 

Red Lead Ready-Mixed Paint 

steel Forgings, Carbon and Alloy, for General 
Use 

Mild-to-Medium Strength Carbon-Steel Castings 
for General Application 

Gray Iron Castings 

Bronze Castings for Bridges and Turntables 

Rolled Copper-Alloy Bearing and Expansion 
Plates and Sheets for Bridge and Other 
Industrial Uses 

Zinc (Hot-Galvanized) Coatings on Products 
Fabricated from Rolled, Pressed, and Forged 
steel Shapes, Plates, Bars, and Strip 

Preservatives and Pressure Treatment Process 
for Timber 

Masonry Cement 

structural Plate for Pipe, Pipe-Arches, and 
Arches 

Sheet Materials for curing Concrete 

Chain-Link Fence 

Burlap Cloth made from Jute or Kenaf 

structural steel 

Bituminous Coated Corrugated t1etal Culvert 
Pipe and Pipe Arches 

Corrugated Aluminum Alloy culverts and 
Underdrains 

118 

135, 136 

157 

157 

157, Dwgs. 
2220, 2215, 
2236, 2370 

157 

157 

520 

520 

520 

520 

520 

410 

146, 150, 410 

151 

136 

337 

410 

337 

151, 520, 550 

135, 136, 137 

135, 137 

3002-l 



Specification 
Number 

M 197 

M 219 

M 228 

M 246 

M 284 

T 11 

T 23 

T 26 

T 27 

T 30 

T 44 

T 48 

T 49 

T 51 

T 59 

T 72 

T 73 

T 89 

T 90 

T 96 

T 97 

T 99 

T 102 

T 103 

3002-2 

Title 

Clad Aluminum Alloy Sheets for Culverts and 
Under drains 

Aluminum Alloy Structural for Pield Bolted 
Conduits 

Steel St4Uctural Rivets 

Precoated Galvanized Steel Culverts and 
Underdrains 

Epoxy Coated Reinforcing Bars 

Amount of Material Finer Than 0.075 mm sieve 
in Aggregate 

Making and curing Concrete Compressive and 
Flextural strength Test specimens in the Field 

Quality of water to be used in Concrete 

Sieve Analysis of Fine and Coarse Aggregates 

Mechanical Analysis of Extracted Aggregate 

solubility of Bituminous Materials in Organic 
Solvents 

Flash and Fire Points by Cleveland Open cup 

Penetration of Bituminous Materials 

Ductility of Bituminous Materials 

Testing Emulsified Asphalt 

Saybolt Viscosity 

Flash Point by Pensky-Martens Closed Tester 

Determining the Liquid Limit of Soils 

Determining the Plastic Limit and Plasticity 
Index of soils 

Resistance to Abrasion of Small Size Coarse 
Aggregate by use of the Los Angeles Machine 

Flextural Strength of Concrete (Using Simple 
Beam with Third-Point Loading) 

The Moisture-Density Relations of Soils using 
a 5.5-lb. [2.5 kg] Rammer and a 12-in. 
[ 305 mml Drop 

Spot Test of Asphaltic Materials 

Soundness of Aggregates by Freezing and Thawing 

Referenced in 
section Number 

137 

1351 138 

520 

Dwgs. 2325, 
2326, 2350, 
2524 

103 

302, 305, 307, 
329 

337 

305 

1161 302, 305, 
307 

116, 329 

112, 113 

112, 114 

112, 113 

112, 113 

107 1 113 

107 

112 

116, 302, 305, 
307 

305, 307, 308 

109, 116, 302, 
305, 307, 329, 
334, 603 

340 

302 

112 

109 



Specification 
Number 

T 104 

T 132 

T 166 

T 176 

T 179 

T 180 

T 191 

T 200 

T 201 

T 202 

T 205 

T 224 

T 238 

T 239 

T 240 

Title 

soundness of Aggregate by use of Sodium sulfate 
or Magnesium sulfate 

Tensile Strength of Hydraulic Cement Mortars 

Bulk-Specific Gravity of compacted Bituminous 
Mixtures 

Plastic Fines in Graded Aggregates and soils 
by Use of the sand Equivalent Test 

Effect of Heat and Air on Asphalt Materials 
[Thin-Film oven Test] 

Moisture-Density Relations of Soils Using a 
10-lb. [4,54 kg] Rammer and an 18-in. 
[457 mm] Drop 

Density of Soil In-Place by the sand-Cone 
Method 

pH of Aqueous solutions with the Glass 
Electrode 

Kinematic Viscosity of Asphalts 

Viscosity of Asphalts by Vacuum Capillary 
Viscometer 

Density of Soil In-Place by the Rubber-Balloon 
Method 

Correction for Coarse Particles in the Soil 
Compaction Test 

Density of soil and soil-Aggregate in Place 
by Nuclear Methods (Shallow Depth) 

Moisture content of soil and soil-Aggregate in 
Place by Nuclear Methods (Shallow Depth) 

Effect of Heat and Air on a Moving Film of 
Asphalt (Rolling Thin Film oven Test) 

Referenced in 
sect ion Number 

109, 116, 302, 
305, 307, 334 

107 

307 

306 

112 

302, 305, 307, 
308 

305 

113 

112, 114 

112 t 114 

302, 305 

305 

302 

302 

114 
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Specification 
Number 

c 104 

c 105 

c 110 

c lll 

c 115 

c 150 

c 151 

c 153 

c 200 

c 201 

c 203 

c 204 

c 206 

c 207 

c 208 

c 209 

c 300 

c 301 

c 302 

c 303 

SECTION 3003 

AMERICAN WATER WORKS ASSOCIATION 
(AHIIA) 

Title 

Cement-Mortar Lining for cast Iron Pipe and 
E'ittings 

Polyethylene Encasement for Ductile Iron 
Piping for Water and Other Liquids 

Short-Body Cast Iron Fittings, 3 inch, for 
250-psi Water Pressure Plus Water Hammer 

Rubber Gasket Joints for Ductile-Iron and 
Gray-Iron Pressure Pipe and Fittings 

Flanged Ductile Iron and Gray Iron Pipe with 
Threaded Flanges 

Thickness Design of Ductile-Iron Pipe 

Ductile-Iron Pipe, Centrifugally Cast in 
Metal Molds or Sand-Lined Molds, for water 
or Other Liquids 

Ductile Iron Compact Fittings, 3 in. Through 
12 in. for Water and Other Liquids 

steel Water Pipe 6 Inches and Larger 

Fabricated Electrically Welded Steel Pipe 

coal-Tar Protective coatings and Linings for 
Steel Water Pipelines-Enamel and Tape-Hot­
Applied 

Chlorinated Rubber-Alkyd Paint System for the 
the Exterior of Above ground Steel \;rater 
Piping 

Field Welding of steel water Pipe Joints 

standard of steel Pipe Flanges 

Standard for Dimensions for Steel Water Pipe 
Fittings 

Cold Applied Tape Coatings for Exterior of 
Special Sections, Connections, and E'ittings for 
Steel water Pipelines 

Reinforced Concrete water Pipe-Steel Cylinder 
Type, Not Prestressed 

Reinforced concrete Hater Pipe-steel Cylinder 
Type, Prestressed 

Reinforced Concrete water Pipe-Noncylinder 
Type, Not Prestressed 

Reinforced Concrete Water Pipe-Steel Cylinder 
Type, Pretensioned 

Referenced in 
Section Number 

129, 130 

129 

130, 801 

129 

129 

129 

129 

130 

127 

127 

127, 801 

127 

801 

127, 128 

127 

Dwg. 2351 

124 

124 

124 

128 
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Specification 
Number 

c 500 

c 502 

c 504 

c 509 

c 600 

c 601 

c 603 

c 800 

c 900 

M 23 

M 11 

3003-2 

Title 

Gate Valves for Ordinary water works service 

Fire Hydrants for Ordinary Water works 
service 

RUbber-seated Butterfly Valves 

Resilient-seated Gate Valves, 3 through 12 NPS, 
for Water and sewage Systems 

Installation of Ductile-Iron Water Mains and 
Their Appurtenances 

Disinfecting water Mains 

Installation of Abestos-Cement Hater Pipe 

Underground Service Line Valves and Fittings 

Polyvinyl Chloride (PVC) Pressure Pipe, 4 in. 
thru 12 in., for water 

PVC Pipe Design and Installation 

Steel Pipe Design and Installation 

Referenced in 
section Number 

801 

801 

801 

801 

801, 129 

801 

901, 910 

802 

121, 801 

801 

12 7 



Specification 
Number 

SECTION 3004 

COLLECTIVE REFERENCE GROUPS 

Title 

3004.1 AMERICAN CONCRETE INSTITUTE (ACI) 

211 

305 

306 

318 

Standard Practices for selecting Proportions for 
Concrete 

Hot weather Concreting 

Cold Heather Concreting 

Building Code Requirements for Reinforced Concrete 

3D04.2 UNI-BELL POLYVINYL PIPE (UNI-BELL) 

B-3 

B-5 

Recommended Practice for the Installation of 
Polyvinyl Chloride (PVC} Pressure Pipe 

Recommended Practice for the Installation of 
Polyvinyl Chloride (PVC) sewer Pipe 

3004,3 AMERICAN ~IELDING SOCIETY (AWS) 

D 1.4 Structural Helding Code Reinforcing Steel 

3004.4 AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI} 

B 16.5 Steel Pipe Flanges and Flanged Fittings 

3004,5 ASPHALT INSTITUTE CONSTRUCTION SERIES (AICS) 

11 2 construction series No. 96 

3004.6 FEDERAL SPECIFICATIONS 

LP-590 

TT-S-0022-7E 

TT-E-496 

Plastic compound Molding and Extrusion Polyethylene 
Plastics Molding and Extrusion Materials 

Urethane Sealant 

Enamel Heating Resisting 400°F Black 

3 0 0 4. 7 Cmli1ITTEE ON HORTICULTURAL STANDARDS OF THE 
AMERICAN ASSOCIATION OF NURSERYMEN, INC., 
"USA Standard for Nursery Stock" 

Referenced in 
Sect ion Number 

101 

337, 602 

337, 602 

101, 102 

701 

7 0 1 , Dwg • >1- 7 

103, 151, 510, 
520 

127 

127 

107 

107, 340 

157 

1005 

3004-1 



Specification 
Number Title 

3004.8 AMERICAN JOINT COt1MITTEE ON HORTICULTURAL 
NOMENCLATURE, 
•standard Plant Names" 

3004.9 •standard Specifications for Grades of California 
Redwood of the Redwood Inspection Service• 

3004.10 •united States Product Standards PS 1-66 for 
Softwood Plywood" 

3004-2 

Referenced in 
Section Number 

1005 

145 

145, 510 
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