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CITY OF ALBUQUERQUE
STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION

April 5, 2011

UPDATE NUMBER 8

Update number Eight (8) to the City of Albuquerque (COA) Standard Specifications for
Public Works Construction is now available for reference and purchase. Specifications
may be purchased in bound book format or in CD ROM format from Albuquerque
Reprographics.

The cost of the COA Standard Specification for Public Works Construction General
Conditions and Technical Specifications bound book format is $93.00 plus tax, the cost
of the Standard Detail Drawings bound book format is $87.00 plus tax, the cost of the
COA Standard Specification for Public Works Construction General Conditions and
Technical Specifications including Detail Drawings in binder format is $165.00 plus tax
and CD ROMS are $50.00 each plus tax.

The cost for Update Number 8, as a supplement to the COA Standard Specification for
Public Works Construction including drawings that have been three hole punched for a
standard binder is $25.00 for each set plus tax and CD ROMS are $10.00 each plus tax.

Prices are based on the reproduction contract prices that Albuquerque Reprographics
has with the City of Albuquerque and are subject to change.

The Standard Specifications for Public Works Construction may also be viewed on the
City’s Web Page at: http://www.cabqg.gov/planning/publications/standardspecs.html

See attached memo for more information.



Planning Department

Deborah Stover, Director

April 5, 2011 Mayor Richard J. Berry

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@cabg.gov.




February 10, 2011

To: Richard Dourte, P.E., City Engineer
From: Anthony Montoyaﬂ,f#., Senior Engineer, ABCWUA
Subject: Update No. 8 — ABCWUA Proposed Revisions, Deletions, and Additions - Summary

The following is a brief summary of the Water Authority’s proposed changes to the City of Albuquerque
Standard Specifications for Public Works Construction. The section numbers are shown along with a
brief description about the proposed changes to the given specification.

General Conditions, Section 18, Utilities:
Changes were made to the Water Shut-Off Procedures with regard to the On-Line submittal and the lead

time associated for shut-offs on distribution, transmission, and San Juan Chama lines.

Technical! Specifications, Section 121, Plastic Pipe:

121.4.1 - Addition of pvc color designations for potable water, non-potable water, and sanitary sewer
pipe applications;

121.4.2 - Minor correction - replace delectable with detectable;

121.5 - Elimination of PVCO from spec;

121.5.1.8 - Addition of new section which limits PVC to 24” diameter (max);

Replacement of 121.5.2.5.1 with 121.5.2.6 for clarity of pipe discussed;

121.5.3.1.1 - New Section - Prohibits HDPE for public water line use;

121.5.3.2.3 — Minor change for clarity of PE pipe;

121.5.3.2.4 - Change to include authorization by Water Authority for tap on HDPE collector line;
121.5.3.3 — Addition of language to emphasize the non-use of plastic water service lines;

Technical Specifications, Section 128, Concrete Cylinder Pipe:
128.1 — Change minimum pipe size from 16" to 24”;

Technical Specifications, Section 129, Ductile iron Pipe:

129.3.6 — Addition of polyethylene encasement on DI pipe installation;
129.3.7 - Addition of Bell and Spigot Joint section;

129.4.3 0 - Addition of polyethylene encasement on DI pipe installation;

Technical Specifications, Section 130, Gray iron, Ductile fron, and Stee! Fittings:

130 - Change title of section to include Steel Fittings;

130.2.1 - Add reference to AWWA C208, Standard for Fabricated Steel Water Pipe Fittings;

130.2.1 - Add reference to AWWA €226, Standard for Stainless-steel Fittings for Waterworks Service
Sizes % In. through 72 In.;

130.6.1 - Thrust restraint blocking is to be used only when necessary rather than routine;

130.6.2 - All restrained joints shall be made by mechanical means;

130.7 — NEW section on Steel Fitting use;

130.8 — Moved Pressure Rating section here;



130.9 - Modified measurement and payment to match that of Section 800 and to include fitting
insertion;

Technical Specifications, Section 161, Gray Iron Castings:

161.4 - Removed Water and Sanitary Sewer from this section;

161.5 — NEW SAS and Water Manhole Frame and Cover section;

161.6 - NEW Water Valve, Fire Line, and Vacuum Sewer Valve Frame and Cover section;

Technical Specifications, Section 163 - Ductile iron Castings:
NEW Section in its entirety to include small water meter covers, and 24” Water and SAS Manhole
covers;

Technical Specifications, Section 170, Electronic Marker Devices:
EMD’s will now be placed at all SAS manholes, SAS taps on the main and at property line, and at all
water service taps. This is in addition to the previous locations specified in original specification.

Technical Specifications, Section 801 — Water Transmission, Collector, and Distribution Lines:

801.2.1 - Delete reference to AWWA C909;

801.2.1 - Add reference to Section 161, Gray fron Castings;

801.2.1 - Add reference to Section 163, Ductile Iron Castings;

801.3.1.1 — Removal of Made in America requirement for pipe and added the reference to Water
Authority Approved Product List;

801.3.2.1.1 - Changes to Pipe Type and Size chart; DI will only be used in 4”-64"; Concrete Cylinder will
only be used in 24" and larger; Blue C900 will be used in potable water lines 4” —12”; Blue C905 will be
used in potable water lines 14” — 24”; Purple C900 will be used in non-potable water lines 4" - 12”;
Purple C905 will be used in non-potable water lines 14” - 24”;

801.3.2.3 - Removal of Made in America requirement for pipe;

801.3.3.2 — Gate valve change from AWWA (€509 spec to AWWA C515 spec to allow for a reduced wall
valve;

801.3.3.4 — Change from C509 to C515 on parts used in gate valve;

801.3.3.6 - Change from C509 to C515 on parts used in gate valve;

801.3.3.7 - Handwheel diameters specified in vault applications;

801.3.3.10 - Elimination of Water Valve Data Cards and replaced with GPS on As Builts;

801.3.4.2 — Addition of 2508 Class for Butterfly valves;

801.3.4.6 — Addition of maximum operating torque (80 Ib) on handwheel;

801.3.4.8 - Elimination of Water Valve Data Cards and replaced with GPS on As Builts;

801.3.5 - Valve box material will be 12” polymer coated CMP;

801.3.6 - Valves used must comply with WUA Approved Products List;

801.3.7.1 — Hydrants used must comply with WUA Approved Products List;

801.3.7.5 — Hydrant color is to be Safety Yellow;

801.3.7.8.1 — Delete requirement to, “Attach a Water Utility Division approved anti-theft device to the
hydrant”;

801.3.7.10 - Revised specification so that hydrants will be fully restrained;

801.3.7.11 - Hydrants will now have an isolation valve installed on branch leg;

801.3.7.12 - Addition of max operating torque on hydrant of 200 ft-lbs;

801.3.7.13 - New specification on hydrant removal procedure;

801.3.7.14 - Requirement for GPS on As Builts for hydrants;

801.3.8 - PRVs to be those on WUA Approved Products List;



801.3.8.4 — Requirement to install a stainless steel plate in PRV vault that states elevation and normal
downstream pressure setting;

801.3.8.5 - Elimination of Water Valve Data Cards for PRV and replaced with GPS on As Builts;
801.3.9 - Taps greater than 2/3 line size is no longer allowed; Only long body fully gasketed tapping
sleeves shall be allowed.

801.4 - Water Valve Data Card section is eliminated. The section is replaced with the NEW Corrosion
Monitoring Station specifications.

801.5 - Elimination of all hydrant data cards;

801.8.1 - Addition of 95% compaction requirement to spec;

801.9.1 - Specified the minimum depths of cover for water lines at finished grade;

801.9.5 - Changes allow deflection at joints for PVC pipe as allowed by manufacturer;

801.9.11 — NEW spec on temporary water mains (shoo-fly);

801.10.3 — Minor changes to include C905 and C605 references and compaction to 95%;

801.12.2 — Valves in runs shall now be mechanically restrained;

801.14.4 — Entire section deleted;

801.15 - Entire section deleted;

801.20.1.3 - Add EMD to valve box rehab work;

801.21.1.3 - Elimination of hydrant and valve data cards;

801.22.3 - Elimination of all reference to reusing or relaying pipe;

801.22.5 - Elimination of all reference to reusing or relaying pipe;

801.22.11.1 — Valve box adjustment will include collar, ring, cover, polymer coated cmp, and EMD;
801.22.15 - Include EMD in ARV items;

801.22.16 - Include EMD, ring and cover to valve box rehab;

801.22.20 - NEW spec on payment for corrosion monitoring station adjustments to finished grade;

Technical Specifications, Section 802 — Water Service Lines:

802.3.5.2.1 — Delete section and replace with a reference to the Standard Detail Drawings;
802.3.5.2.2 — Change reference to ASTM A536 (D! Castings);

802.3.5.2.3 — Replace “CITY WATER METER” with “WATER AUTHORITY”;

802.3.5.3.5.7 - Replace “CITY WATER METER” with “"WATER AUTHORITY";

802.3.6 — Add the reference to the WUA Approved Product List rather than specifying details of the
corporation stop;

802.3.7 - Added a clarification note that the tailpiece is privately owned infrastructure;
802.3.9.1 — Revised to require a USC approved reduced pressure principal backflow prevention
assembly;

802.3.9.2 — Non-potable customers must have a USC RPPBPA;

802.3.9.3 - Fire line services must have a USC RPPBPA,

802.3.9.3.4 — Double check valve may be used on services for specific fire protection systems;
802.7 — NEW specification on service line removal;

802.8.4 — NEW payment specification for service line removal;

STANDARD DETAILS

2109 — NEW DI sas manhole frame and covers;

2110 - NEW storm manhole frame and covers;

2460 - Revised MH and Valve regarding: changes to show EMDs; Pavement not on top of collar;
2461 - Collar detail to show EMD;

2301 - Show old line removed rather than abandon in place; Note added regarding EMDs;

2310 - NEW DI water manhole frame and cover;



2315 - Add note requiring 95% compaction;

2320 - Add note for polyethylene liner; Add note for use of mechanical restraints;

2326 - Revised to show EMD, 12" polymer coated cmp; 4,000 psi concrete collar, and GPS; Note added
regarding GPS coordinate requirement;

2328 - Revised to show water on outside ring;

2329 - NEW fire line ring & cover;

2333 - Add note for restraint on both sides of valve; Add note anchor not needed for insertion that does
not cut through the pipe; Note added regarding GPS coordinate requirement;

2334 - Revised to show EMD, gooseneck with screen, pvc sleeve through manhole, and gravel;

2335 - NEW ladder detail;

2340 - EMD added to drawing; Note added regarding GPS coordinate requirement;

2344 - Revised to show hydrant connection and EMD;

2350 - Revised to show EMD; Add notes for Schedule 40 fittings; Add note to delete drain pockets
when in water table;

2351 - Revised to show handwheel and operating nut profile;

2352 - Revised to show handwheel and operating nut profile;

2353 - Add several general notes (2-5,Z) regarding piping color, bollards, traffic, and drain pockets;
addition of a note for EMDs;

2354 - Add several general notes (2-7) regarding piping color, traffic, bollards, vault parts, elevation
plate requirement, and drain pockets;

2359 - NEW butterfly valve for direct bury installation;

2360 - NEW butterfly valve for in vault installation;

2362 - The minimum width between the back of curb and the meter box is reduced to 4”;

2363 - Removal of notes 1, 2, 4, and 5 and add a note regarding the private tailpiece and construction
notes U,V, and W;

2367 - Revised meter lid;

2368 - Revised to show D meter plate;

2370 - The bypass was moved outside of vault and the meter is now on the straight run; Add general
notes 4-7 regarding traffic, maximum depth of vault, bypass in parks, and drain pockets;

2371 - The bypass was moved outside of vault and the meter is now on the straight run; Add general
notes 4-7;

2372 - NEW 6” PRV detail;

2373 - NEW 8" PRV detail;

2374 - NEW 10” PRV detail;

2380 - Add general notes 2-3 regarding corrosion monitoring station requirement and pipe restraint;
2381 - NEW line relocation detail;

2387 - Add general note 11 regarding pressure relief devices;

2394 - Revised to show RPBA inside structure in series with water line; Add notes 1-4 regarding taps,
location, meter size, and pressure relief devices;

2395 - Add general notes 1-4 regarding taps, tees, hydrant meter use, meter permit, and approved
hydrants;

2396 — NEW Corrosion Monitoring Detail — 1;

2397 — NEW Corrosion Monitoring Detail - 2;

2398 — NEW Corrosion Monitoring Detail - 3;



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 TC TECHNICAL SPECIFICATIONS

The following items have been incorporated into the technical speciflcations:

N

b.

The even-hundred numbered Section identifies a major construction functicn, For
example:

Section 100 Materials

Section 200 Earthwork

gection 300 Streets and Related Work

Section 400 Traffic Control

Section 500 Structures

Section 600 Open Channels, Dbikes or Dams

section 700 Trenching and Boring for Utilities

Section 809 Water Transmission Collector,
Distribution and Service Lines

Section $400 Sanitary and Storm Sewer Facilities

Section 1000 Landscaping

Section 1500 Miscellaneous Items

Section 2000 Standard betail brawings

Section 2000 Bibliography

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

il = Section number

101.,1 = Major Subsection, Title is in capital lettering
with no colon.

161.1.,1 = Minor Subsecticon, Title i{s in capital lettering

with colon,
181.1,1.1 = Further Subsections to the major or minor
subsections.

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

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, 1f a reference is added.

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,

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

The Standard Detail Drawings are included as part of the overall specifications.
4 bibliography has been added which lists the references contained in the Section

texts. The referenced material will be identified by number, title and the
Secticon in which the reference material is used.
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101
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114

(REVISED Jan. 2003, UPDATE No. 7)

Title
Table of Contents for General Conditions
Definitions and Terms
Preliminary Matters
Correlation, Interpretation, and Intent of Contract Documents
Availability of Lands; Physical Conditions; Reference Points
Bonds and Insurance
Contractor’s Responsibilities
Work by Others
Owner’s Responsibilities
Engineer’s Status During Construction
Changes in the Work
Change of Contract Price
Change of the Contract Time
Warranty and Guarantee; Tests and Inspections; Corrections, or Acceptance of
Defective Work
Payments to Contractors and Completion
Suspension of Work and Termination
Dispute Resolution
Miscellaneous
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Construction Traffic Control
Alphabetical Index for General Conditions

Title
Portland Cement Concrete
Steel Reinforcement
Epoxy-Coated Steel Reinforcement
Concrete Curing Compound
Cement Mortar and Grout
Joint Filler and Sealant Material
Brick
Riprap Stone
Colored Portland Cement Concrete
Paving Asphalt (Asphalt Cement)
Emulsified Asphalts
Asphalt Paving Hot Recycling
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138
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157
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SECTION 200 EARTHWORK
Section No.

201
202
204
205
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Slurry Seal Materials

Asphalt Concrete

Asphalt Rejuvenating Agents

Hydrated Lime Mineral Filler

Paving Fabrics

Plastic Pipe

Plastic Liner Plate

Reinforced Concrete Pipe

Reinforced Concrete Pressure Pipe

Vitrified Clay Pipe

Steel Water Pipe

Concrete Cylinder Pipe

Ductile Iron Pipe

Gray Iron and Ductile Iron Fittings

Corrugated Metal Pipe and Arches (Steel)

Structural Steel Plate for Pipe, Arches, and Pipe Arches
Corrugated Aluminum Pipe and Arches

Structural Aluminum Plate for Pipe, Arches, Pipe Arches, and Box Culverts
Structural and Rivet Steel, Rivets, Bolts, Pins and Anchor Bolts
Galvanizing

Lumber

Wood Preservatives

Timber Piles

Steel Piles

Concrete Piles

Paint

Steel Castings

Gray Iron Castings

Aluminum Castings

Electronic Marker Disks

—

itle

Clearing and Grubbing
Roadway Excavation

Fill Construction

Borrow Material

Lean Fill Construction
Open Area Land Leveling

SECTION 300 STREETS AND RELATED WORK

Section No.

301
302
304
305
306
307
308
320
328

(REVISED Jan. 2003, UPDATE No. 7)

—

itle

Subgrade Preparation

Aggregate Base Course Construction

Lime Treated Subgrade and/or Subbase

Cement Treated Base

Bituminous Stabilized Base and Surfacing

Plant Mix Bituminous Treated Base (Asphalt Treated Base)
Natural Gravel Surfacing for Unpaved Roadways

Utility and Monument Access Cover Adjustments

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, and Median Paving

341 Extruded Asphalt Curb

342 Soil Stabilization

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 400 TRAFFIC CONTROL

Section No. Title
401 Concrete Wall and Metal Barriers
410 Fences
420 General Clauses for Traffic Signal and Street Lighting Systems
421 Signal and Lighting
422 Signal and Lighting Standards
423 Foundations for Signal and Lighting Installations
424 Electrical Conduit
425 Pull Boxes, Splice Cabinets and Manholes
426 Wiring
427 Signal Assemblies
428 Vehicle, Pedestrian, and Emergency Vehicle Detectors
429 Traffic Signal Controllers
430 Removal of Traffic Signal Pressure Detector
431 Beacons and Special Signal Equipment
432 Luminaries
440 Reflectorized Painted Pavement Markings
441 Retroreflective Preformed Plastic Pavement Markings
443 Pavement Marking Removal
450 Traffic Signs and Sign Structures

SECTION 500 STRUCTURES

Section No. Title
501 Excavation and Backfill for Structures
502 Driving Piles
503 Subdrainage
510 Concrete Structures
511 Pneumatically Applied Concrete
512 Precast Prestressed Members

(REVISED Jan. 2003, UPDATE No. 7)



520
530
540
541
550

Steel Structures

Timber Structures and Timber Construction
Concrete Block Masonry Structures

Brick Masonry Structures

Metal Railings

SECTION 600 OPEN CHANNELS, DIKES, OR DAMS

Section No.

601
602

603
604
610

—

itle

Earthwork for Open Channels, Dikes or Dams

Portland Cement Fly Ash Concrete for Channel Lining and Dike or Dam
Surfacing

Riprap Surface Treatment

Flexible Soil Mattings

Gabions

SECTION 700 TRENCHING AND BORING FOR UTILITIES

Section No.

701
710

—

itle

Trenching Excavation and Backfill
Boring, Drilling and Jacking

SECTION 800 WATER TRANSMISSION, COLLECTOR, DISTRIBUTION AND SERVICE LINES

Section No.

801
802

Title

Installation of Water Transmission, Collector and Distribution Lines
Installation of Water Service Lines

SECTION 900 SANITARY AND STORM SEWER FACILITIES

Section No.

901
905
910
915
920

SECTION 1000 LANDSCAPING

Section No.

1001
1005
1010
1011
1012
1015

(REVISED Jan. 2003, UPDATE No. 7)

—

itle

Sanitary Sewer Collector and Intercepter Facilities
Sanitary Sewer Service Lines

Storm Sewer Pipe Installations

Storm Sewer Drainage Appurtenances

Sanitary and Storm Sewer Manholes

—

itle

Landscape Irrigation
Plantings

Grass Sodding

Turf Grass Seeding

Native Grass Seeding

Trash and Litter Receptacles



SECTION 1200 BARRICADING AND TEMPORARY TRAFFIC CONTROL

Section No.

1200

—

itle

Barricading and Temporary Traffic Control

SECTION 1500  MISCELLANEOUS ITEMS

Section No.

1501
1502

—
@D

itl

Monuments
Submittals

SECTION 2000 STANDARD DETAIL DRAWINGS

Section No.

2100
2200
2300
2400
2500
2600
2700
2800

—

itle

Standard Details for Sewer

Standard Details for Drainage

Standard Details for Water

Standard Details for Paving

Standard Details for Traffic

New Mexico State Highway and Transportation Department Standard Details
Standard Details for Landscaping

Standard Details for Temporary Traffic Control

SECTION 3000 BIBLIOGRAPHY

Section No.

3001
3002
3003
3004

(REVISED Jan. 2003, UPDATE No. 7)

Title
American Society for Testing and Materials (ASTM)
American Association of State Highway and Transportation Officials (AASHTO)
American Water Works Association (AWWA)
Collective Reference Groups
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GEMERAL CONDITIONS
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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 Lt es American Arbitration Association
AASHTO ..o American Association of State Highway and Transportation Officials
AB C et bbbt e e b e nte e nae e Aggregate Base Course
AAC e et ene s Asphalt Concrete
ACT bbbt b et b e et abe e American Concrete Institute
ACNM Lo Assaciated Contractors of New Mexico
O OSSR URUSRSSTTPRTRN Asbestos Cement Pipe
ACPA e American Concrete Pipe Association
AD bbbt bbbt b et bt Assessment District
AGC s Associated General Contractors of America, Inc.
ALEE ..o American Institute of Electrical Engineers
AUSC e ane s American Institute of Steel Construction
AMAFCA ..o Albuquerque Metropolitan Arroyo Flood Control Authority
ANSI o American National Standards Institute
APWA e American Public Works Association
AREA e American Railway Engineers Association
ASCE e American Society of Civil Engineers
ASME ..o e American Society of Mechanical Engineers
AASPIN bR bR bR bbbt b et bt b Asphalt
ASTM et American Society for Testing and Materials
ATSSA e American Traffic Safety Services Association
AWG ... et e American Wire Gauge (Nonferrous Wire)
AWPA ettt neere e American Wood Preservers Association
AWP L American Wood Preservers Institute
AVWVS e e e e re e beeae e nree e American Welding Society
AWWA e e e American Water Works Association
B s Beginning of Curve or Back of Curb
BCR o Beginning of Curve Return or Back of Curb Radius
BV et bbb bR R oAb e R R e R e R£ ke e e e R b e R b be bt b e e beene b e ne e Bench Mark
2 I TR PUSUPRPRRPN Bituminous Treated Base
BWG ..o Birmingham Wire Gauge (Iron and Steel Wire)
L3 O o] o O L O TP U RSO T TP TP PRTPR PR Center to Center
L] 1 1 PRSPPI Cement
L PSS STSSPRI Curb Face
L TP TP P PP P PP Cast Iron
L 1SS Cast-Iron Pipe
CUPP e et bbbttt b et e b heebe et et e b et et ebeebeeaeere e e et eseens Cast-in-Place Pipe
LG o 1 ISP PSPPSRI Center Line
L3 PSSR Corrugated Metal Pipe
CIMIPA et bbbttt bbbt h ettt nn et e Corrugated Metal Pipe Arch
L RSOSSN Clean Out
L0 OO Column
(O70] 0 [o T OO URUPTURTPRUROPN Concrete
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[070] 1 1) AR Construct

(032U Cubic Yard(s)
D e Rttt r e Douglas Fir
5 LSS SSSS Decomposed Granite
] OSSO U SRR PPN Diameter
IR e Ductile Iron Pipe
DIMH LR bRt Drop Manhole
D PSSP Driveway
B A e e e e h e te et et et e e Ee e te e te e te e eeaheeaheeabe e be e beeRteateeateete e aeereearees Each
PSP R End of Curve
EL. OF EIBV. .ottt et ettt ettt et e b e s be e s be e ebe s ab e e ae e ebeeabeenbeenbeetaesbeebeeraeareen Elevation
EIMID .o bbbt Electronic Marker Disk
o 1) SO RSO ORI Existing
/2 BRSSP Frame and Cover
e Design Compressive Strength of Portland Cement Concrete
LT TSRS Minimum Critical Compressive Strength (.85f"¢)
e o PO Fire Hydrant
SR OTUPRTRRN Flanged Joint
L ettt ettt e e et e e — ettt e ate e ettt e Eee ettt e aee ettt e ta e e bee e teeanteeeanaeennreeareennreeanes Flow Line
T TSRS PRTOPRPRURIN Floor Elevation
F S e Federal Specifications of Finished Surface
FHWA ..o Federal Highway Administration, Department of Transportation
GBIV e e be e be e be b e heeabe e be e be e beaheeebeeabeeabeeebeereeaeeareeras Galvanized
] SO Ground Line
L O SORURSSSRN Grade
H e e r Rt Height or High
LSRR House Connection Sewer
0] ST T RSO U TP P PTU PO UPORPTPRUTPRURTON Horizontal
Lo R OPR Inside Diameter
PSPPI Invert
S Iron Pipe
1 ST STSPUSPR Institute of Traffic Engineers
0 OSSPSR Pound(s)
L R bt Linear Feet (Foot)
0 OO PT PR Linear
SRR Liquid Limit
] o To OSSPSR Longitudinal
T TSP S TSP PPPPP P Lump Sum
SO SOURTTSOTPRTO Thousand
TP TPV RTUROPRUPRUPORPRPRIN meter or middle
0T O PP SRUPRPSRIN Maximum
1Y SRS Manhole
VI bR R R R bRt b e R Rt R bt b bt Re bt r e Mechanical Joint
00 TSRS OPPRRPRN Minutes or Minimum
Yoo PSSR Monolithic or Monument
MRGCD ...ttt et Middle Rio Grande Conservancy District
I ST Multiple Tile Duct
MUTCD ..ot Manual on Uniform Traffic Control Devices
N SRR National Electric Code
NEMA .ottt National Electrical Manufacturers Association
NP A bbb e National Fire Protection Association
N G S e ettt bR bRt R e e bt bbbt Re bt et et e nteneeeas National Geodetic Survey
NIMSA ..o New Mexico Statutes Annotated--1978 Compilation as Amended
[N 1Y ] o SRS New Mexico State Highway Department
NMSHTD ..o New Mexico State Highway and Transportation Department
L SO UPRPSRI On Center
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(0L R Outside Diameter

OSHA s Occupational Safety and Health Administration
P e et he bt bRt eR e e Rt e bt e te s teeReenEeenteeteenreeneenns Point of Curvature
O O Point of Compound Curve or Portland Cement Concrete
o C TSP U PSP URTOPRRO Performance Grade
Pl s Point of Intersection or Plasticity Index
o TSP PP UR PSPPI Property Line or Plastic Limit
o OSSP PT TP Power Pole
0] 0] 0.0 TR UR U Parts per Million
PR C et h bt bbb e e r e e b e nEe e nbeene e e eneenne e Point of Reverse Curve
0o TP ORPR TSP Proposed or Property
o Y SR Pressure Reducing Valve
0] SO U ST P TP PRI Pounds per Square Foot
0] PSSO TP TO VRV POPPTTOO Pounds per Square Inch
OSSP Point of Tangency
PVIMIE ettt E e bt a e h e bt e R e e Rt e R e s Re e Re Rt e e r R e e n e e rennr e Pavement
PV G et E £ e A bbbt b et ne bbb b e e Polyvinyl Chloride
PV CO . e Molecular Oriented Polyvinyl Chloride
Y 1 USSR Polyvinyl Chloride Pipe
L USSR Rate of Flow
L0 OO U U PT TR UPTOURTOPUPPI Quiet Asphalt Concrete
PSPPSR Radius
R C ettt bR R b bR bbbt b et Reinforced Concrete
RGP bbbttt b bbbttt ne Reinforced Concrete Pipe
RUVVY ..ttt bbbt bbb bbb bbb b e bR b e bt bbbt bbbt b et e Roadway
REL WAIL....ce ettt b bbbt Retaining Wall
RGRCP ...ttt Rubber Gasket-Reinforced Concrete Pipe
RIVV ettt bt bt bbbt b et et et e bt bRt e b e e Rt e R b e e b e b b e b e eae e e Right-of-Way
T TP T TP P PP PRSPPI Slope
S A EE s Society of Automotive Engineers
T 1TSS Sanitary
IS O 01 SRRSO S TP Steel Cylinder Concrete Pipe
] PRSP RTPRRURPRPRRN Storm Drain
o | OO OO OSSOSOV SPR PSP Saddle
ST OO PO PO UPRPTPTTPPN Section
] OSSOSO PR Square Feet (Foot)
S0 LT o TSRS TP PP PP VTR Specifications
S o T, o S Special Manhole
ST L TR RS TPS Sanitary Sewer
S s Superpave Aggregate Gradation
) OSSR Street
S - OO S TP PRPSOPRPRPIN Station
) (o SRS Standard
S SRS Square Yard(s)
L USSP Tangent Distance
TS e s Traffic Control Supervisor
L1 PSSR Traffic Control Technician
L1 OO SRRSO Test Hole
TIMIH et b et bbb bRt a e b E bbbt R et b b e bt e Trap Manhole
L U P VR RUR U PP PPN Underwriters’ Laboratories, Inc.
L N United States of America Standards Institute, Inc.
SRS Velocity
A OO PSSP PRPRURORP Vertical Curve
NV C P et Vitrified Clay Pipe
WP ettt Vertical Curve Point of Intersection
[ o ST TSRO P TP UV PRT PP URURPROO Vertical
N et A b b h Rt R e A bR R e R e R e e R e e b bt bt bt Rt e bt e et ne s Vertical Feet (Foot)
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R ] SO USROS Vertical Square Feet (Foot)
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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.

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

(REVISED Jan., 2003, UPDATE NO. 7)

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.

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.

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

(REVISED Jan., 2003, UPDATE NO. 7)

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.

systems, standards, and workmanship as applied to the
Work.

1-6



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.
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SECTION 2
PRELIMINARY MATTERS

2.1 EXECUTION OF AGREEMENT

2.1.1  Schedule:
to OWNER no less than seven

CONTRACTOR shall deliver
{7y multiple

originals of the Agreement between OWNER
and CONTRACTOR, along with those Contract
Bocuments specified by OWNER, within ten

{10} days of CONTRACTOR'S receipt of the
MNotice 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 211 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 shall 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 shalil 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 2.71.1. iIn
the event the OWNER refuses to agree ito an
extension of the time reguirements of
Section 2.1.71 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 Towest apparent
successtul Bidder.

2.1.3 Delivery of Agreement: OWNER,
CONTRACTOR and ENGINEER shail receive an
exocuted duplicate original of the
Agreement and Contract Documents affer
execution of the Agreement by the Chief
Administrative (Officer of the City of
Albuguerque.

2.2 DELIVERY OF BONDS AND CERTIFICATES OF
TNSURANCE

CONTRACTOR shall deliver to OWNER executed
copies of the Agresment as reguired 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. Failure of the CONTRACTOR
to deliver these documents correctly and
fully compieted and signed within the time

required in Section 2.1.1 shall entitle
OWNER to reject the Bid and rescind the
Motice of Award. In such event, OWNER

shall be entitied to cancel the procurement

of the Project, rebid, or award to the
apparent next lowest Bidder.

2.3 COPIES OF DOCUMENTS

For wuse in execution of the Work, OWNER

shall furnish to CONTRACTOR not Tess than
seven {7} copies of the Contract Documents,
unless otherwise provided in the Special
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Provisions, Additiconal copies will be
furnished upon request at the cost of

reproduction.
2.4 CONTRACTOR'S PRE-START REPRESENTATIONS

CONTRACTOR represents that he has
famiTiarized himself with and assumes full
responsibility for having familiarized
himseif with the nature and extent of the
Contract Documents, Work, Tlocality, and
with all local «conditions and federal,
state, and Tocal laws, ordinances, rules,
and reguiations that may in any manner
affect performance of the ‘Work and
represents that he has correlated 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 resuits of
211 such data with the requiremenis of the
Contract Documents.

2.5 COMMENCEMENT QF 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 teo 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, uniess otherwise
agreed upon by OWNER and CONTRACTOR. Any
extensions of time agreed upon, by OWNER
and CONTRACTOR pursuvant 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 OWMER 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. Futly 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 2.7.1 through 2.1.3 and 2.5.1,

above, the procurement of the work of the
Project and contracting execution
procedures shall be deemed cancelied and
the MNotice of Award shall be deemed
resginded.

2.5.3 Damages: The CONTRACTOR shall 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 scheduies,
additional Contract Time, and increases in
costs of material, labor, supplies,
equipment, or other items 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 WNotice 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 applicabie field measurements. He
shall at once report in writing to ENGINEER
any confliict, error or discrepancy which he
may discover; however, he shall not be
TiabTe to OWNER or ENGINEER for his failure
te discover any conflict, error, or
discrepancy in the Grawings or
Specifications.

2.7.2 Within ten (10) days after delivery
of the executed Agreement by OWNER to
CONTRACTOR, CONTRACTCR 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 OQWNER
to CONTRACTOR, but before starting the Work
at the site, a conference will be held to
review the above schedules, tfo establish
procedures for hapdling 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 will 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 Oocuments, 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 resoiving such conflicts,
errors, and discrepancies, the documents
shall be given precedence in the following
order: Agreement, Modifications, Addenda,
Special Provisions, Bid Proposal,
Advertisement for 8ids, 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 reasonably be
inferrad from the Specifications or
Drawings as being required to produce the
intended resuit 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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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 reasonably be
inferrad from the Specifications or
Drawings as being required to produce the
intended resuit 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 Tater than the
date when needed by CONTRACTOR, the Tlands
upon which the Work is to be done,
right-of-way for access thereto, and such
other lands 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, wunless otherwise specified in the
Contract Documents. If CONTRACTOR believes
that any delay in OWNER's furnishing these
Tands or easements entitles him to an
extension of the Contract Time, he may make
a claim therefor as provided din Section
12. CONTRACTOR  shall provide for all
additional lands and access thereto that
may be reguired for temporary construction
facilities or storage of materials and
equipment.

4.2 PHYSICAL CONDITIONS--SURVEY AND REPORTS

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

4.,2.2 GEOTECHNICAL TNVESTIGATIONS:

in the
investigations

that geotechnical
concerning subsurface
conditions have been conducted and the
results of such dnvestigations have been
inciuded 1in 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 te be a
part of the Contract Documents. If this
information 393 used by the Bidder in
preparing his Bid Propesal, the Bidder

event

hereby assumes all risks resulting from
conditions differing from the information
shown. The Bidder, in ceonsideration 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 addi tional
compensation for Work performed due to

based on the wuse of such
purposes of this

assumptions
information. For the
paragraph, the term "geotechnical
investigations"  dncludes, bui is not
timited to, borings, soundings, test piles
and test pits.

4.3 UNFORESEEN PHYSICAL CONDITIONS

CONTRACTOR shall prompily notify OWNER and
ENGINEER in writing of any subsurface or
Tatent physical conditions at the site

differing materially from those indicated
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in  the Contract Documents. ENGINEER
prompily 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 Tlatent physical conditions
which differ materially from those intended
in the Contract Documenits 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:

A1l permanent survey monuments will be
shown on the construction plans.
CONTRACTOR shall notify ENGINEER not less

than seven (7) days prior to starting work
in order that ENGINEER may take onecessary
measures 1fo 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 he 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 & permanent  survey
monument s Jocated, 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 responsibie for
any mistakes that may be caused by their
Toss or disturbance.

4.4.2.2 Construction survey stakes and
marks will be set sufficiently in advance
of the work so as %o not interfere with
CONTRACTOR's construction progress and will
be offset from the construction area. They
will show the offset distance, Tlocation,
and reguired cut or fill to the grade as
indicated on the grade sheet, a <copy of
which will be furnished to CONTRACTOR.

4.4.2.3 CONTRACTOR  shail  construct the
Work in accordance with the construction
survey stakes and marks, making use of them
before they are disturbed, and shalil be
responsible for the conformity and
agreement of the Work with the construction
plans.
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4.4.2.4 Any discrepancies 1in design or
base  Tines and  grades revealed in
construction operations shall be brought to
ENGINEER*s attention inmediately for
correction or c¢larification. If CONTRACTOR
elects to proceed with construction before
such corrections or c¢larifications 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
collecting "As-Built" dinformation. 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:

Uniess 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 1ines, and will furnish
CONTRACTOR a1l the necessary information
relative to the Tines and grades.
CONTRACTOR shall give notice to ENGINEER
not less than two (2) working days in
advance of when he will reguire survey
services in connection with the laying out
of any portion of the Work.

4-2
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SECTION 5
BONDS AND IMSURANCE

5.1 BID, PERFORMANCE, PAYMENT, AND OTHER
BONDS

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

5.1.2 CONTRACTOR shall furnish Performance
and Payment B8onds as security for the
fajthful performance and payment of all his
obligations under the Contract Documents.
These Bonds shail be dn 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 MNew Mexico and are
named in the current Vist of "Surety
Companies Acceptabie on Federal Bonds" as
published in the Federal Register by the
Audit  Staff Bureaw 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 8ond shall

furnish a waiver whereby he consents to the
progress or partial payment to CONTRACTOR
of amounts for  materiazls uader the
provisions of paragraph 14.2 of these
General Conditions, and acknowledges, 1in
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 QWNER 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 1its right to do
business in the State of New Mexico is
Tocated 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 CONBITIONS:
CONTRACTOR  shall procure and maintain in
full force and effect during the Tife of

this Contract, such Jnsurance as s
required bherain. Policies of dnsurance
shall be written by companies authorized to
wirite 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 insurance shall be included in
the prices bid for the Work and no
additional compensation will be made
therefor. CONTRACTOR shall furnish OWNER
a minimum of seven (7) copies of
certificates of required insurances (or

copies of insurance policies if OWNER
calls for them). ATl 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 1is cancelled, materially changed
or not renewed. Various types of
required insurance may be written in one
or more policies. The certificates of

insurance and endorsaments 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,

certifiad copies of alil 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 Jinsurance policies;
or

5.2.1.2 Require the Subcontractor to
secure insurance to protect himself
against all hazards enumerated herein

which are not
pelicies.

coverad by CONTRACTOR's

5.2.2 APPROVAL OF INSURANCE:

Even though & "Notice fto Proceed" may
have been given, no contractor or
subcontractor shall begin any work under
this Contract until the required
insurance has been obtained and the
proper certificates {or policies) filed
with OWNER., Neither approval nor failure
to disapprove certificates, policies or
the dnsurance by OWNER shall relieve
CONTRACTCR or any subcontractor of full
responsibility to maintain the required
insurance in full force and effect.

5.2.3 COMMERCIAL  GENERAL
INSURANCE INCLUGING AUTOMOBILE:

LIABILITY

5.2.3.1 CONTRACTOR shall procure and
maintain during the Tife of this Contract
a comprehensive commercial general
1iability and automobile insurance policy
with 1iability limits in amounts not less
than $7,000,000 combined single 1imit of
Tiability for bodily injury, including

death, and properiy damage in any o¢ne
occurrence.  Said poligies of insurance
must inciude coverage for all operations

performed for OWNER by  CONTRACTOR,
including coverage for collapse (C),
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gxplosion {X},
Tiability coverage,
of a1l owned,

and vnderground (u)
coverage for the user
nonowned, hired automobiles,

vehicles, and other equipment both on and
off  work, and  contractural Tiabitity
coverage which shall specifically idnsure
the indemnification provisions of this
Contract.

5.2.3.2 The above requirements shall
include, but shall not be Timited to,

protection against:

5.2.3.2.1 DBamage to, or destruction
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 building connections, water
mains, water service connections, steam
lines, petroleum products pipe lines, storm
drains, storm inlet lines, dincluding all
appurtenances thereto while located below
the surface of the ground, including injury
or death, to person or persons caused by
CONTRACTOR's operations, including blasting
and trenching-backfiiling—tamping with or
without the use of mechanical equipment; and

of,

5.2.3.2.2 The collapse of, or structural
damage to, a building, house or structure,
inciuding power-telephone-telegraph-fire
alarm-street-light poles, curb and guiter
and  sidewalk, on public or private
property, and desiruction of, or damage io,
other public and private property resulting
therefrom, including 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, in¢luding blasting, and
trenching-backfilling—tamping with or
wi thout 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 1ife of this Contract,
an OWNER*s protective pubiic Tiability
insurance policy with liability limits in
amounts not Tess than $1,000,000 combined
single 1imit of Tiability 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
will provide coverage for OWNER's and
ENGINEER's officers and employees while
acting within the scope of their duties
against all c¢laims arising out of eor in
connection with the work to be performed.

5.2.5 WORKMEN'S COMPENSATION  INSURANCE:
CONTRACTOR shall ccmply with the provisions
of Warkmen's Compensation Act, the
Subsequent Injury Act, and the New Mexico
Occupational Disease Disablement Law,
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CONTRACTOR shall procure and maintain

during the T1ife of this Contract,
compiete Workmen's and Empioyer's
Liability Insurance in accordance with
New Mexico law and regulations. Such
insurance shall include coverage
permitted wunder 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 law. If any portion of
the Work is to be sublet, CONTRACICR

shall require the Subcontractor similarly
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 <¢laims or actions occasioned by

fatlure of COMTRACTOR fo comply with the
provisions of this subparagraph. It is
agreed that with respect to all Workmen's
Compensation Insurance, the CONTRACTCR
and 1ts insurer shall waive any right of
subrogation it may acquire against the

OWNER, ENGINEER, and their officers,
agents and emplioyees 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 Tife 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, axtended
coverage, vandaiism, 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 proporticnaliy to
the wvalue 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 oniy to the
extent that the combined coverage equals
the Tull 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)} fTor 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 Tloss payee with a 1loss payabie
clause stating that "“Joss, if any, shall
be payable to the City of Albuquerque as
its interest may appear."”
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5.2.6.2 Property Insurance: If the
Contract includes bridge, culvert or
channel Tining work, either new
construction or repair work, CONTRACTOR
shall procure and maintain during the life
of such work until the work is accepted by
OWNER, property insurance upon the entire
channel work to the full dnsurable value
thereof. Such insurance shzll inciude the
interest of OWMER, 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
earthguake. The deductible for the flood
and earthguake coverage shall not be
greater than twenty percent {(20%) of the
insurabie value of the work, except that it
¢hall not be Jess than Twenty-Five Thousand
Dollars ($25,000.00).

5.2.7 INCREASED LIMITS: If, during the
Tife of this Contract, the legislature of
the State of MNew Mexico increases the
maximum 1imits of TiabiTity 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 1s so required to increase
the Timits of such insurance, an

appropriate adjustment in the Contract
Amount will be made.

5.2.8 CONTRACTOR'S idnsurer shall have an
“A* policyvholder's rating and a financial
rating of at least Class XI in accordance
with the most current Best's rating, unless
specifically waived 1in writing by the
Director of Risk Management, City of
Albugquergue.

5.3 ADDITIONAL BONDS AND INSURANCE

Prior to delivery of the executed Agreement
by OWNER fo 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 &

CONTRACTOR'S RESPONSIBILITIES

6.1 SUPERVISION AND SUFERINTENDENCE

65.1.1 COMTRACTOR  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, sequenzas, 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, technigue, sequence, or
procedure of construction which is
indicated in and required by the Contract
Documents. CONTRACTOR shall be responsibie
to see that the finished Work compiies

accurately with the Contract Documents.

6.1.2 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 ENGIMEER (Written Notice Only, RNOT
Consent) except under extraordinary
circumstances. The superintendent will be

CONTRACTOR's representative at the site and

shall have authority to act on behalf of
CONTRACTOR. A1l communications given to
the superintendent shall be as binding as

if given to CONTRACTOR.

6.2 LABOR, MATERIALS AND EQUIPMENT

5.2.1 CONTRACTOR shall provide competent
suitably qualified personnel to perform the
constroction as required by the Contract
Documents. He shalil at all times maintain
good discipling 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,
Tight, heat, telephone, water and sanitary
facilities, and all other facilities and

the execution,
and completion

incidentals necessary for
testing, initial operation,
of the Work.

6.2.2.1 CONTRACTOR
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

shall provide, at

recent  "Public Use of Fire Hydrants
Ordinance", and “Water and Sewer Rates
Ordinance."

6.2.3 A1l materials and equipment shall be

&-1
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new, except as otherwise provided in the
Contract  Documents. If required by
ENGINEER, CONTRACTOR shaill furnish
satisfactory evidence as to the kind and
quality of materials and equipment.

6.2.4 A1l materials and equipment shall be

applied, installed, connected, erected,
used, cleanad, and conditioned in
accordance with the dnstructions of the
applicable manufacturer, fabricater, or

processors, except as otherwise provided in
the Contract Documents.

6.3 SUBSTITUTE MATERIALS OR EQUIPMENT

If the Specifications, laws, ordinances, or
applicable rules or regulations permit
CONTRACTOR to furnigh 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 similar 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 fthe Project is subject to the payment
of any Tlicense fee or royalty; and
identifying all wvariations of the proposed
substitute from that specified and
indicating avaiiable maintenance service.
In the written application for substitution
the CONTRACTOR shall accept all cost of any

redesign of any part of the project
requived to accommodate the substituted
item. No substitute shall be ordered or

instalied without the written approval of
ENGIMEER, who will be the judge of eguality
and may require CONTRACTOR to furnish such
ather data about the proposed substitute as
he <considers pertinent. No substitute
shaii 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, Coniract 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 Project required to
accommodate the substituted Jtem.

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 items of materials or
equipment}, whether idnitialiy or as a
substitute, against whom OWNER may have



reasonable objection or whoe has been
debarred by the owner. A Subcontractor or
other person or organization identified on
the SFPA-1 form in the CONTRACTOR'S bid, or
in writing to OWNER by CONTRACTOR priecr 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.

£.4.2 If OWNER, after due investigation,
has reasonable objection to any Sub-

contractoer, other person, or organization
proposed by CONTRACTOR after the Motice of
Award, CONTRACTOR shall submit an
acceptable substitute and the Contract
Price <¢hall 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 wmust fallow the procedures in
the SUBCONTRACTORS FAIR PRACTICE ACT if
applicable. The CONTRACTOR is not entitled
te a delay in the Commencement of the
Contiract Time or an increase 1in  the
Contract Price due to SFPA procedures being

implemanted, either before or after
issuance of the Notice of Award.
5.4.4 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 omissicns of
persons directly employed by him. Nothing
in the Contract Documents shall create any
contractual relationship between OWNER  or
ENGINEER and any Subcontractor or other
person  or organization having a direct
contract with CONTRACTOR, neor shall it
create any obligation on the part of OWNER
or ENGINEER to pay or to see to the payment
of any wmonies 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 o¢f 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
spacific trade.

6.4.6 CONTRACTOR agrees to bind
specifically every Subcontractor to the
applicable terms and conditions of the

Contract Documents for the benefit of OWNER.
5.5 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. 1If a
particular invention, design, process,

product, or device 15 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 s subject to patent rights or
copyrights c¢alling for the payment of any
Ticense 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 OWMER and ENGINEER and anyone
directly or indirectly employed by either
of them from and against all claims,
damages, losses, and expenses, including
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 Ticenses 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 CONTRACTGR,

when necessary, in obtaining such permits

and Ticenses. CONTRACTOR shall also pay
a1l public utility charges.

6.7 LAWS AND REGULATIONS

CONTRACTOR  shall give aill notices and
comply with a1l laws, ordinances, rules,
and regulations appliicabie te the Work,

including but not limited to the Americans
With Disabilities Act of 1980 (Public Law
1071-336, 104 Stat. 327, 42 U.S.C. Section
12100, 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
ENGIMEER, he shall bear 211 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, wuse and other similar
taxas and assessments and Tevies required

to be paid by him in accordance with the
law of the place whare 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
ordinances, permits,

permitted by law,
or the requirements of
the Contract Documents and shall not
unreasanably encumber the opremises with
materials or equipment.

6.9.2 CONTRACTOR shall not Toad nor permit
any part of any structure to be Toaded 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 c¢hanges 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 bhe responsible for
initiating, maintaining, and supervising
all safety precautions and programs in
connection with the Work. He shall take
a1l necessary precautions for the safety
of, and <hall provide the necessary
protection +to prevent damage, injury, or
loss to:

6.11.1.17 A1l employees on the Work and
other persons who may be affected thereby;

5.11.1.2 A1l the Work and materials or
equipment to be incorporated therein,
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whether in storage on or off the site; and

65.11.1.3 Other property at the site or
adjacent thereto, including but not limited
to trees, shrubs, Tawns, walks, pavements,
roadways, structures, and outilities 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
Teast twenty-four {24) hours notice of the
commencement of work in the area abutting

their property. CONTRACTOR shall comply
with ail applicable Tlaws, 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 Tloss. He
shall erect and maintain, as required by
the conditions 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. A1l damage, injury, or Joss
to any property referred to in subparagraph

6.11.1.2 or 6.11.1.3 caused, directly or
indirectly, in whole or din part, by
CONTRACTOR, any Subcontractor, or anyone
directly or dindirectly employed by any of
them or anyone for whose acts any of them
may be Tliable, shall be remedied by
CONTRACTOR, except damage or loss
attributable to the fault of Drawings or
Specifications or to the acts or omissions
of OWNER OR ENGINEER or anyone employed by
either of them or anyone for whose acts
gither of them may be T1iabie, and not
attributable, directly or indirectiy, in
whole or in part, to the fault or
negligence of CONTRACTOR. CONTRACTOR '3
duties and responsibilities 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.

5.11.2.1 CONTRACTOR  shall  assume full
responsibility for any damage (1) 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 perfeormance of the
Work, CONTRACTOR shall promptly attempt to
settle with such other party by agreement
or otherwise resoive the claim by
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arbitration or at law. CONTRACTOR shall,
to the fullest extent permitted by Laws and
Regulations, deferd, indemnify and hold
OWNER harmless from and against all claims,
damages, Tlosses and expenses (including,
but not Jimited 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 <uch other party
against OWNER to the extent based on 3
claim arising out of COMTRACTOR'S
performance of the Work. This subsection
shall also apply to claims asserted against
OWHNER 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.

6.11.3  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 properiy from damage. Means of
ingress and egress shall be provided for
all persons living or working on streets in

which work is being done. AlT 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  desigrate a
responsible member of his organization at
the site whose duty shall be the prevention

of accidents. This person shall be the
CONTRACTOR' 5 superintendent, unless
otherwise designated in writing by

CONTRACTOR to ENGIMNEER 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 ail of the Work and
the materials and equipment to be
incorporated therein, whether in sterage on
or off the site, against damage, injury or
lass from the weather. If, in the opinion
of ENGINEER, any of the Work or materials
or equipment to be incorporated therein
shaii have been damaged or injured or OWNER
has suffered any loss by reason of failure
on the part of CONTRACTOR or any of hig
subcontracters so to protect the Work and
materials and equipment to be incorporated
therein, all such damage, injury or Joss
shall be promptly remedied at the expense
of CONTRACTOR. Until the Project s
accepted by OWNER, CONTRACTOR shall be
responsible for protecting completed work,
work in progress, eguipment, materials and
property from storm water, wind, erosion,
sediment, and related elements. AT1
damage, injury or loss resulting from storm
water, wind, erosion, sediment, or related
elements shall be promptly corrected at
CONTRACTOR'S expense.
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5.12 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 Tloss. He shall
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 dinvolved. If CONTRACTOR
believes that additional work done by him

give

in an emergency which arose from causes
beyond his control entitles him to an
increase in  the Contract Price or an

extension of the Contract Time, he may make
a2 claim therefor as provided in Sections 11
ang 12.

§.13 SHOP DRAWINGS AND SAMPLES

6.13.1 After checking and verifying a1l
field measurements, CONTRACTOR shall submit
to ENGINEER for review and approval those
submittals shown in Sectieon 1502 of the
Supplemental Technical Specifications, in
accordance with accepted schedule of Shop
Drawing submissions nine (8} copies {or, at
EMGINEER'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 identified as ENGINEER may
require. The purpose of the Shop Drawings
is to  demonsirate te  ENGINEER that
CONTRACTOR understands the design concept by
indicating which equipment and materials he
jntends to furnish and install, and by
detailing the fabrication and installation
scheme he intends to use. ATl 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 A1l 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-chacking and coordination. Each
submittal shall be in nine {9) copies.

£.13.2.2 Each submittal shall be

accompanied by a Tetter giving CONTRACTOR's
name, the Project name and an itemized list
of the submitted data.

£.13.3 Should the above procedure noi be
followed, CONTRACTOR may not make any claim
for loss of time or wmoney as a reselt of
delay 9n  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 Wark,
all  samples required by the Contract
Documents. A1l 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 timeg of each submission,
CONTRACTOR shall in writing call ENGINEER's
attention to any deviations that the Shop
Drawings or sample may bhave from the
requirements of the Contract Documents.

6.13.6  EMNGINEER will review and approve
with reasonable promptness Shop Drawings
and <amples, 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 2
specific means, method, technique, segquence
or procedure of consiruction 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. CONTRACTGOR 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 wverified all quantities,
dimensions, field construction criteria,
materials, <catalog numbers, and similar

data or he assumes full responsibility for
doing so and that he has reviewed or

coardinated each Shop Drawing or sampie
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.

65.13.7 Where a
submigsion is

Shop Drawing or sample

raquired by the
Specifications, no related Work shall be
commenced wuntil 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 EMGINEZR.

6.13.8 ENGIMEER's review and approval of
Shop Drawings or samples shall not relieve
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CONTRACTOR from his responsibility for any
deviations from the regquirements 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
responsibility for errors or omissions in
the Shop Brawings. If deviations,
discrepancies or conflicts between Shop
Drawings and Specifications are discovered
either prier 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 resuliting from
the Work; and at the completion of the
Work, he shall remove a1l wasie materials,
rubbish, and debris from and about the
premises, as well as ail tools,
construction equipment and machinery, and
surpius materials and shall leave the site
clean and ready for occupancy by OWNER.
CONTRACTOR shall restore to their original
condition those portions of the site not
designated for alteration by the Contract

Documents, wunless the completion of the
work is directly affected by the Jtem in
dispute.

6.15 INDEMNIFICATION

6.15.1 CONTRACTOR  agrees to  defend,
indemnify and save tharmless OWNER and

ENGINEER and their officers, agents, and

employees from and against 211 suits,
actions or claims of any character brought
becatse 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
Subcontracter, bis agents or employees.
This dindemnity provision shall equally
apply to injuries to CONTRACTOR'S
employees, This indemnification provision
is subject to the Timitations and
provisions of Section 56-7-1 NMSA 1978.
Claims shall include claims based on

gontracts of indemnity between the OWNER
and a third party that cover Tiability of
the third party for dnjury 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.
£.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 emplioyed by any of
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them or anyone for whose acts any of them
may be Tiable, the indemnification
obligation under paragraph 6.15.7 shall not
be Timited in any way by any limitation on
the amount or type of damages,
compensation, or henefits payable by or for
CONTRACTOR  ar any Subcontractor under
Workmen's Compensation acts, disability
benefit acts, or other employee benefit
acts.

£.15.3 The obligations of CONTRACTOR under
paragraphs 6.15.1 and 6.15.2 shall not
extend to the Tiability, c¢laims, damages,
losses or expenses, including attorney
fees, arising out of the preparation or
approval of maps, drawings, opinions,
teports, 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
directicns or instructions by the
indemnitee, or the agents or empioyees of
the indemnitee, where such giving or
failure to give directions or instructions
ts the primary cause of bodily dnjury 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 Tlegal
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 reguired by law or regulation, and
comply with 311 federal, state, municipal
Taw, code, ordinance and reguiation
applicable to the performance of the Work
in connection with hazardous material. The
Contractor shall be responsible for ail
damages to persons or property that occur
as a vresult of Contractor's fault or
negiigence, and shail 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 deliverad
and Work performed until compietion and
acceptance of the entire Work, except for
any completed unit of work which mway bhave
been specifically accepted by Owner under
the Contract.
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SECTION 7
WORK BY OTHERS

7.1 OWHNER may perform additional work
related to the Project by himself, or he
may let other direct c¢ontracts therefore
which shall contain General Conditions
similar to these, CONTRACTOR  shall
afford the other contractors who are
parties to such direct contracts (or
OWNER, 1f he is performing the additicnal
work nimself), reasonable opportunity for
the introduction and storage ©f materials
and equipment and the execution of work
and shall properly connect and cocrdinate
his Werk 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-
tracter {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
executien of his Work.

7.3 CONTRACTOR shall do all cutting,
fitting, and patching of his Work that
may be reduired to make its several parts
come together properly and fit it te 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 OWWER is not
noted in the Contract Documents pricr to
the execution of the Contract, written
notice thereof shall be given to CON-
TRACTOR pricor 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 Coantract Time, he may make
& 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 OWHER or his representative to
minimize time delays and additicnal cost
o CONTRACTOR.



SECTION 8
OWNER'S RESPONSIBILITIES

8.1 OWNER shall dissue all communications
to CONTRACTOR through ENGINEER.

8.2 In case of termination of the
employment, OWNER shall appeint 3
replacement Engineer and notify CONTRACTOR
of the appointment. The  replacement
Ergineer shail have the status of the
former Engineer under the Contract
Documents. The OWNER'S appointment of 2
replacement Engineer  shal?l be final.
CONTRACTOR shall have no c¢laim for damages,
inciuding but not Tlimited to additienal
Contract Time, home and Tlocal office
overhead or additional cost based on the
OWNER'S substitution or replacement of the
Engineer.

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

8.4 OWNER's responsibilities in respect of
providing lands 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 fo (ONTRACTOR 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 1In 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 circumsiances.
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SECTION 2

ENMGINEER'S STATUS DURING CONSTRUCTION

8.1

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.

OWNER'S REPRESENTATIVE

9.2 VISITS 70 SITE

ENGINEER will make visits to the site at
intervals appropriate to the various stages
of construction to observe the progress and
quality of the execuied Work and to
determine, 1in general, if the Work 1is
proceeding in accordance with the Contract
Documents. ENGINEER's efforts will be
directed toward providing assurance for
OwnlR that the completed Work will conform
to the 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
Timitations 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, respensibilities and
Timitations of authority of such other
person will be as provided in writing by
the OWNER to the CONTRACTOR.

G.4 CLARIFICATIONS AND INTERPRETATIONS
ENGINEER  will issue  with reasonabie
prompiness such written c¢larifications or
interpretations of the Contract Documents
{in the form of Orawings or otherwisg) as
ENGINEER wmay determine necessary, which
shal? be consistent with or reasonably
inferable from the overall intent of the
Contract Documents. If CONTRACTOR believes
that a wiritten 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.

8.5 REJECTING DEFECTIVE WORK

ENGINEER will have authority to disapprove
or reject Work which is defective, as
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provided in Section 13, and will aiso 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
responsibiTity for Shop  Drawings and
samples, see Section 6.

9.6.2 In connection with  ENGINEER's
responsibitities as to Change Orders, see
Sections 10, 171, and 12.

9.6.3 In connection with ENGINEER's
responsibilities with respect to
Applications for Payment, etc., see Section

14.
9.7 DECISIONS ON DISAGREEMENT

9.7.1 ENGINEER will be the interpreter of
the requirements of the Contract Documents
and will evaiuate the performance
thereunder by CONTRACTOR. 1In his capacity
as interpreter and evaluator, he will
enercise his best efforts to ensure good
faith performance by both OWNER and
CONTRACTOR. He will not show partiality to
either and will not be 7Tiable 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
ENGINFER for a decision, which he will
render in writing within a reasonabie time.

$.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 14.311)
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 Jlaw
in respect of any such c¢laim, dispute or
other matter,

9.7.3 CONTRACTOR shall continue his
performance of the Work and adhere fto
applicable progress schedules during all

disputes or disagreements with the OWNER.

Mo 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
RESPONSIBILITIES



G.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 responsibility 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 Tike
effect or dimport are wused, 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 judgmeni of ENGINEER as to the
Work, it s intended that such requirement,
direction, review or Jjudgment will be
solely to evaluate the Work for compliiance
with the (ontract 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 teo the
provisions of paragraphs $.8.3 and 9.8.4.

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

9.8.4 ENGINEER wi1l not be responsible for
the acts or omissions of CONTRACTOR or of
any Subcontractor, or of the agents or
employees of any CONTRACTOR or
Subcontractor, or of any other persons at
the site or otherwise performing any of the
VWork.
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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 im the
Work, inciuding 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 invoived. A11
such Work shall 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 squitablie adjustment will
be made as provided 1im 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 {ontract 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 dincrease 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 idnvolve an adjustment n
the Contract Price or the Contract Time.
This type of Field Order is wused to
authorize changes 1in the project in 2
timely manner and allow the CONTRACTOR to
proceed with the work without delays. This
type of Field 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.

16.4 Additional Work performed without
authorization of a Field Grder/Changse 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

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
genaral 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
responsibility 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.
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SECTION M

CHANGE OF CONTRACT PRICE

11.7 COMPEMSATION

The Contract Price constitutes the total
compensation payable to CONTRACTOR for
performing the Work. ATl 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
cccurrence of the event giving rise to the
claim. MNotice 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 pericd of time to
ascertain accurate cost data. A1l 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 din  the
Contract Price resulting from any such
claim shall be idncorporated in a Change
Order. No c¢laim for an adjustment in the
Contract Price will be valid if not
submitted in accordance with this paragraph
11.2.

11.3 VALUE OF WORK

The value of any Work covered by a Change
Order or of any c¢laim for an increase or
decrease in the Contract Price shall be
determined in one of the following ways:

11.3.1 where the Work invoived is covered
by unit prices c¢ontained in the Contract
Documents and the total amount of increase
or decrease in gquantity of a Bid Item does
noet  vary more than iwenty 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 Tump sum
or unit prices.
11.3.3 On the basis of the Cost of the

Work {determined as provided in paragraphs
11.4 and 11.5) 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
a1l costs necessarily incurred and paid by
the CONTRACTOR in the proper performance of
the Work. Except as otherwise wmay be
agreed to in writing by OWNER such costs
shall be in amounts no higher than those
praevailing in the Tocality of the Project,

shall include only the following items, and
shall not include any of the costs itemized
in paragraph 11.5:

1.4.%  Payroll costs for employees in the
direct employ of CONTRACTOR in  the
performance of the Work under schedules of
job classifications agreed wupon 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 cempensation, health and
retirement benefits, sick Teave, vacation
and holiday pay applicable thereto. Such

inciude superintendents and
foremen at the site. The expenses of
performing work after regular working
hours, on Sunday or Tegal holidays shall be
included in  the above to the extent
authorized by OWNER.

employees shall

11.4.2 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.
AlY 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. AlY 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 cobtained.

11.4.3 Payments made by CONTRACTOR to the
subcontractors for work performed by
Subgontractors, If required by OuWNER,
CONTRACTOR shall obtain competitive bids
from Subcontractors acceptable to him and
shall deliver such bids to OWNER who will
then determine, with advice of ENGINEER,
which bids will be accepted. If a
subcontract provides that the Subcontractor
is to be paid on the basis of Lost of the
Work Plus a Fee, the Cost of the Work shall
be determined in accordance with paragraphs
11.4 and 11.5. A1l subcontracts shall be
subject to the other conditions of the
Contract Documents insofar as applicabie.

11.4.4 Costs  of  special consul tants
{incTuding, but not Timited to, enginears,
architects, testing iaboratories,
surveyors, lawyers, and accountants)

employed for services specifically retated

to the Work.
costs

11.4.5 Supplemental including the

following:

11.4.5.1 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.

11.4.5.2 Cost, including transportation
and maintenance, of ali 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 Tess
market wvalue of such items wused but not

consumed which remain the property of
CONTRACTOR.
11.4.5.3 Rentals of all construction

equipment, machinery and the parts thereof
whather rented from the Contractor or other
rental agencies will be authorized by the
ENGINEER and approved by the OWNER. The
rate for rental equipment, machinery and
the parts thereof will 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 net, is rented or leased from an outside
agency and used din the execution of
negotiated or force account work, a
reasonable rental rate agreed wupon in
advance by the CONTRACTOR and the ENGINEER
may be allowed upon presentation of the
rental agency's quotation. To the approved
rental rate, the astabliished Hourly
Operating Losts as Tlisted in the current
Biue Book {(Rental Rate Blue Book in effect
at the time of equipment use, publiished by

Equipment Guide Boock 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 renta? rate will be
computed as follows:

City of Albuquerque (COA} Eguipment
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 cosi of
depreciation, interest, insurance, taxes,
storage, etc., reduced to an hourly rate.
Estimated operating cost/hour  includes
fuel, lubricants, 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
ATbuguerque shall apply for any machinery
or special equipment {other than small
tools), including fuel, Tlubricants and
transportation costs and the use of which
has been authorized by the ENGINEER. COA
Equipment Rental Rates wiil be applied in
accordance with the following criteria:

A, Manufacturer's identification plates
attached to eguipment shall be used insofar
as possible to determine identification and

capacities of the designated items of
equipment. Where the equipment is not
provided with such plates, 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 dasign 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
Tisted 1in the Blue Book. In cases where
the piece of equipment %to be used is not
Tisted in the Blue Book, the rental rate
will be estabiished 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 comparabie
machine shown in the Blue Book, as
determined by the ENGINEER, will be used.

C. Standard manufactured items identified
by unit weight or section dimensions will
be measured wutilizing nominal weights or

dimensions. UnTess more stringently
controlied by tolerances in cited
specifications, wanufacturing tolerances

established by the industries involved will
be accepted.

6. "Move—~in"  and  "move-out”  charges
reguired 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 particuiar piece
of equipment is not moved onto the specific
job under its own power. HMove-in* and
"move-out® charges will be paid once each
for any particular piece of equipment
except in unusual c¢ircumstances which must
be justified in writing and authorized by
the ENGINEER. "Move-in® and "move—out®
charges shall incilude ail costs of Toading
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 wunder these standby
provisions until 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. QOvertime 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, wuse, or similar taxes
related to the Work and for which
CONTRACTOR is liable, imposed by any
governmental authority.

11.4.5.5 Deposits lost for causes other
than  CONTRACTOR's  negligence, royaity
payments, and fees for permiis and licenses.

11.4.5.6 Llosses, 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 1iable. Such
Tosses shall include settlements made with
the written consent and approval of OWNER.
No such losses, damages, and expenses shall
be included in the {ost of the Work for the
purpose of determining CONTRACTOR's Fee.
1f, however, any such Toss or damage

requires reconstruction and CONTRACTOR s
placed in charge thereof, he shall be paid
for his services a fee propertionate to
that stated in paragraph 11.6.2.

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

11.4.5.8 Minor expenses such as
telegrams,long distance telephone c¢alls,
telephone service at the site, expressage

and simitar petty cash items in connection

with the Work,

11.4.5.9 Cost of premiums for bonds and
ingsurance which OWNER is required %o pay in
accordance with paragraph 5.3.

11.5 COST OF WORK {EXCILUSTON)

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

11.5.1 Payroli
compensation of

costs and other
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 1the
Work and not specifically inciuded in the
schedule referred to in paragraph

11.4.1—-a11 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
Gocuments 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 dndirectly employed by any of
them or for whose acts any of them may be
Tiable, including but not limited to, the
correction of defective work, disposal of
materials or equipment wrongly supplied and
making good any damage to property.

11.5.6 Qther overhead or general expense
costs of any kind and the cosis of any item
not specifically and expressly included in
paragraph 11.4.

11.6 CONTRACTOR'S FEE

Tha CONTRACTOR's Fee which shali be allowed
to CONTRACTOR for his overhead and profit
shall be determined as follows:

17.6.7 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:

11.6.2.17 far costs incurred under
paragraphs 11.4.1 and 11.4.2, the
CONTRACTOR's Fee shall be ten percent (10%),
11.6.2.2 for costs incurred undear
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 c¢osts itemized under paragraphs
11.4.4, 11.4.5, and 11.5.

11.7 OVERHEAD AND PROFIT

The amount of c¢redit to be allowed by
CONTRACTOR for any change which results in
a net increase in cost for the change order
QR the amount of credit fo 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 Wwhenever 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

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

11.9.2  Upon final payment, the Contract
Price shall 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.

73.10:  The CONTRACTOR agrees that, by
signing any Change Order, the compensation
established 1in the Change Order shall
comprise the total complete compensation
due to the CONTRACTGR 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 Timited to
compensation amounts and Lontract Time for
interruption 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 c¢laim 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  c¢laim for an
extension in the Confract 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 atflows 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
ctherwise  agree. Any change in the
Contract Time resulting from any such claim
shall be 1incorporated 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 egual to the time lost due to
delays beyond the control of the CONTRACTCR
if the Contractor makes a c¢laim 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
therete and the CONTRACTOR shall not be
entitled to additional costs, overhead,
profit, extended or other office overhsad
related t¢ 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 (QWNER, abnormal
woeather conditions, acts of nature, Tlabor
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
manpufacturers or other person or entity
under the control or supervision of the
CONTRACTOR or any tier of subconiractors,
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 A1l time Timits 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

13.7: WARRANTY AND GUARANTEE

13.1.7 CONTRACTOR warrants and guarantees
to  OWNER that a1l Work will be in
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
dafects identified by ENGINEER or OWNER
shall be given to CONTRACTOR. ATl
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  VWork:
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 dinsufficient to pay OWNER,
CONTRACTOR shall pay to OWNER a1l such
cosis.

13.2 TESTS AND INSPECTIONS

13.2.7: 1IN GENERAL

13.2.7.1: CONTRACTOR shall give ENGINEER
timeiy 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 shaltl
also be responsible for and shall pay ail
costs in connectiion with any inspection or
testing required in connection with OWNER's
or ENGIMNEER'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
te CONTRACTOR's  purchase  thereof  for

incorporation in the Work. ATT  other
inspections, tests, and approvals required
by the {ontract 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 1in 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
sampting and testing as required for this
Contract shall be at CONTRACTOR's expense.
Such  sampliing and testing shall be
performad by an approved testing
laboratory under the direct supervision of
a Mew Mexico Registered Professional
Engineer. Mix design and job mix formulase
submittals shall state the methods used in
preparing the design or formulae together

with  substantiating data and graphic
representations as appropriate, shali
respond to all pertinent material
requirements listed in the technical
specifications, and shall give

recommendations for job procedures and job
mix tolerance 1limits necessary to give
reasonabie 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 wmix 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 wunder the
direct supervision of a professional
engineer registered in  the state of
manufacture or 2 testing laboratory
approved by ENGINEER. Materials or
manufactured i tems that require, as
speciftied herein, either a certificate of
compliance or analysis or both, stating
that the materials comply in all respects

with the requirements of the specifications
shall not he 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, inciuding but

not Timited te the establishment of density
curves representative of materials te be
used in  the embankment, subgrade and
backfiiling operations and compliance test
will be paid by OWNER. A1l 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 shall not
be entitled fto any additiconal fees, markup
or percentage of the Contract Price for
such payment by OQWNER. 1In 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 fails to make such payment, the

provisions of Section 13.1.7 of this
Section shall apply. ENGIMEER shall
determine the number, iyvpe and location of
tests. CONTRACTOR shall furnish,

incidental to this Contract and at no extra
cost to OWNER, necessary equipment, fools
and Tlabor, except testing equipment, to
assist the testing agency in the
performance of field tests. Copies of all

Taboratory 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 written request of the Engineer, the

CONTRACTOR  shall give ENGINEER timely
notice of readiness of the Work for 3711
inspections, tests, or approvais. 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 bhas
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 fo the Work at reasonable
time for their observation, inspeciing 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 requast of the Engineer, the
CONTRACTOR shall bear or pay all direct,
indirect, consequential costs of uncovering
{when appiicable), exposure, observation,
inspection, testing and reconstruction,

inctuding, but not Timited 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
oCCUTS prior to final payment  and
acceptance and CONTRACTOR shall pay OWNER
for such ¢ost 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 incidental
to this contract, at no extra cost to
OWNER, necassary equipment, tools and
labor, except testing equipment, to assist

the testing agency in the performance of
field tests. Copies of all Taboratory and

field tests shall be forwarded to
CONTRACTOR, ENGINEER, and OWMER.
13.4.2: 1In the event any Wwork has been

covered which Engineer has not specifically
requested to observe or the Contract
Bocuments do not specifically reguire to be
observed prior %o 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, exposa or otherwise make available
for observation, dJnspection or testing as
ENGINEER may require, that portion of the
Work in question, furnishing all necessary
tabor, material and equipment. If it is
found that such Work s Defective,
CONTRACTOR shall bear all direct, indirect
and conseguential costs of such uncovering,
exposure, observation, inspection and
testing and of satisfactory reconstruction,
{including but not Tlimited fo 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, axposure, cbservation,
inspection, testing and reconstruction;
and, if the parties are unable to agree as
to the amount or exient 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 Dafective, 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, until 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 CWNER to
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exaercise 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 compleied,
or, if the Work has been rejected by
ENGINEER, remove it from the Site of the
Work and repiace it with non-Defective
Work., CONTRACTOR shail bear and pay for
all direct, indirect, and consequential
costs of such correction, vremoval 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 OBefective Work, OWNER shall be
entitled to have such Defective Work
corrected or replaced. CONTRACTOR shall

bear and pay for all direct, indirect, and
conseguential cost of such correction or
removal and replacement, including but not
Timited to fees, charges, and costs of
engineers, architects and attorneys, and
cther professionals dincurred by OWNER and
made necessary by such c¢orrection or
removal and replacement. OWNER shall be
entitied to deduct such costs from the
Contract Price, including but not Timited
to existing retainage held by OWNER
pursuant to Section 14 of these General
Conditions. Consequential  costs  shall
include, but are not Timited 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 vyear after the date of
Substantial Compietion as identified in the
Tetter of acceptance issued by the Owner or
such Jlonger period of time as may be
prescribed by lLaws or Regulations or by the
terms of any applicable special guarantee
reguired by the Contract Documents or by
any specific oprovision 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 (QWNER, remove it from the
Site and replace it with non-Defective
Work. OWNER shall give CONTRACTOR written
notice of OWNER'S discovery of Defective

of the one year correction period or such
Tonger 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 1in
paragraph 13.8, 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 a1l direct,
indirect and conseguential costs of such
removal and replacement {including but not
Timited to fees and charges of engineers,
architects, attorneys and other
professionals) shall be paid by CONTRACTOR,
as provided in paragraph 13.6 above. In
special  circumstances where a particular
jtem of eguipment is placed in continuous
service before Substantial Completion of
all the Work, the correctien period for
that item may start to run from an earlier

date if so provided in the Contract
Bocuments. Consequential costs shali
include, but are not limited to costs of

correcting or remeving and replacing all
Work of others, or personal or real
property of OWNER or others, that may be

damaged or destroyed directiy or indirectiy
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 alse
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
Agresment, including but not limited to the
correction period reguired 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, alil

direct, indirect, and consequential costs
attributable to OWNER's evaluation of and
determination to accept such Defective

Work, including but not Timited to fees,
charges and costs of engineers, architects,
attorneys, and other professionals.
CONTRACTOR  shall also pay to OWNER an
amount equal to the loss of value of the
Work due to the UDefective Work, inciuding,
but not 1imited to diminished productivity,

use, function, aesthetics, or Tife
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

Work. Such notice shall be postmarked no the evaluation of acceptance of Defective
lTater than thirty days after the expiration Work. Wwhen 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 ail 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 DBefective 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 shatl proceed
expeditiousiy. To the extent nescessary 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 S5ite or for which OWNER bas
paid CONTRACTOR but which are stored
cisewhere, 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.
A1l direct, indirect and consequential
costs of OWNER in exercising such rights
and remedies will be charges against
CONTRACTOR in an amount approved as to
reasonabieness by ENGINEER, and a Change
Order will be issued incorporating the
necessary revisions 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 c¢laim
therefor as provided in Section 11. Such
direct, indirect and <consequential costs
will include but not be Timited to fees,
charges, and costs of engineers,
architects, attornays 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 C(ONTRACTOR'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 Jeast 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 wvalues of the Work. These
schedules shall be satisfactory in form and
substance to ENGIMEER. 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. Progress payments will be made
monthly, commencing with the month next
succeeding the month in  which OQWNER

notifies CONTRACTOR in writing to commence
work (Motice 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 Appiication for Payment, including
materials delivered to the job site but not

installed, will be retained until
Substantial Completion unless good cause
exists for a reguirement of a different
percentage. Upon Substantial Completion,

retainage shall be reduced to two percent
(2%} of the total contract price unless
good cause exists teo 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 retainage
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 £o CONTRACTOR
as specified herein, such failure shall not
he held to violate or wvoid 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 <¢Tear of all 1liens, <c¢laims,
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 Tast day the CONTRACTOR is
entitled to inciude Work for the progress
payment for the month. ENGINEER's approval
of any payment reguested in an Application

for Payment wili 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
Bocuments and any gualifications stated in
his approval}) and that CONTRACTOR s
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 CWNER, or (2)
disapprove and return the Application to
CONTRACTOR, or {3} respond to CONTRACTOR by
making inguiries about the Application such
as requiring explanation or documentation
in support of the Application. However, by
approving any such payment, ENGINEER will
not thereby be deemed to have represented
that exhaustive or continuous on-site
inspections have bean made fo check

the guality or the quantity of the Work, or
that the means, methods, techniques,
sequences, and procedures of construction
have been reviewed or that any examination
has been made to ascertain how or for what
purpcse 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 fo
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 entitied to final payment as set
forth in paragraph 14.9 have been fulfiiled.



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 way 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
1oss because:

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

14.4.3.2 written c¢laims have been made
against OWNER or Tiens 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 compiete 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
payment to any subcontractor,
materials, or eguipment.

of CONTRACTOR's failure to make
or for labor,

4.5 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 iJssue a certificate of Substantial
Completion. Within & 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
Tist 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 1ist. If, after considering such

objection, ENGIMEER concludes that the Work
is not substantially complete, ENGINEER
will, withia fourteen (74) days after
submission of the tentative certificate to
OWNER, notify  CONTRACTOR in  writing,
stating his reasons therefor. If, after
consideration of GWHER's objections,
ENGINEER considers the Work substantially
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compiete, ENGENEER  will, within  said
fourteen (14) days, execute and deliver to
OWNER and CONTRACTOR a definitive
certificate of Substantial Completion {with

a revised tentative list of items 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 written recommendation as
to division of responsibilities pending
final payment between OWNER and CONTRACTOR

with respect to  security, operation,
safety, maintenance, heat, utilities and
insurance. UnTess OWNER and CONTRACTOR
agree otherwise in writing and so inform
ENGINEER  prior to his issuing the
definitive certificate of Substantial
Completion ENGIMEER®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 ailow CONTRACTOR reasonable accass to
complete or correct items on the tentative
Tist.

14.6 PARTIAL UTILIZATION

Use by OWNER of a completed portion of the
Work may be  accomplished prior to
Substantial Completion of all the Work
subject to the foliowing:

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 will certify to OWNER and
ENGINEER that said part of the work s
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 shall make an
inspection of that part of the Work to

determine its status of compietion. 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 a2 certificate to that
effect, fixing the date of Substantial
Completion as to that part of the Work,

attaching thereto a tentative Tist of items
to be completed or corrected before fTinal
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

4



final payment between OWNER and CONTRACTOR
with respect to security, operation,
safety, maintenance, utilities and
insurance for that part of the Work which
shall become binding wpon OWNER  and
CONTRACTOR at the time of issuing the
dafinitive certificate of Substantial
Completion as to that part of the Work
untess 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
aliow CONTRACTOR  reasonable access  to
complete or correct items on the tentative
Tist.

14.6.2 In lieu of the issuance of a
certificate of Substantial Completion as ta
part of the Work, OWNER may take over
operation of & facility constituting part
of the Work whether or not it s
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, wmaintenance, <correction period,
heat, wutilities and insurance with respect
to such facility.

14.7 FINAL INSPECTION

notice from CONTRACTOR that
ENGINEER will make
with  QWNER  and
notify CONTRACTOR in
writing of all particulars in which this
inspection reveals that the Project is
incomplete or defective. CONTRACTOR shali
immediately take such measures as are
necessary to remedy such deficiencies.

Upon written
the Project s complete,
a final inspection
CONTRACTOR and will

14.8 FINAL APPLICATION FOR PAYMENT

After COMTRACTOR has completed all such
corrections to the satisfaction of ENGINEER
and delivered all maintenance and operating
instructions, schedules, guarantees, bonds,
certificates of inspection, marked-up

record documents and other documents, all
as required by the Contract Documents, and
after ENGINEER bhas indicated that the
Project 1is acceptable ({subject 1o the
provisions of paragraph 14.11), CONTRACTOR
may reguest 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 reasonably
require, together with compiete and legally
effective releases or waivers (satisfactory
to OWNER) of all Tliens arising out of or
filed in connection with the Project. In
Tieu thereof and as approved by OWNER,
CONTRACTOR may furnish receipts or releases

in full; an affidavit of CONTRACTOR that
the releases and receipts 1include 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

14.2.1 If, on the basis of ENGINEER's
observation of the Work during coastruction
and final ingpection, 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 hag fulfilled ali
of his obligations under the Contract
Documents, ENGINFER will, within ten (10}
days after receipt of CONTRACTOR's reguest
for final payment, indicate in writing his
approval of payment and present the final
Application for Payment to OWNER .
Thereupon ENGINEER wilil give written notice

to OWNER and CONTRACTOR that the Work is
acceptable subject to the provisions 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 1If, through no fault of CONTRACTOR,
final completion of the  Work is
significantly delayed and if ENGINEER so

confirms, OWNER shall, 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 compieted and accepted. If the
remaining balance to be held by OQWNER 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
submittied 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 vperform and
complete the Work 1in 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 tfo 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 acceptability by
ENGINEER pursuvant {o paragraph 14.9, npor
any correction of defective Work by OWNER
shall constitute an acceptance of Work not
in accordance with the fontract Documents
or a release of CONTRACTOR's obligation to
perform the Work 1in accordance with the
Contract Documents.

1411 WAIVER OF CLAIMS

The making and acceptance of final payment
shall constitute:

14.11.7  a waiver of 211 c¢laims by QWNER
against CONTRACTOR, except c¢laims arising
from unsettied 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

14.11.2 a waiver of all claims by
CONTRACTOR against OWNER other than those
previously made in writing and still
unsettied.

14.72 ITEMS FOR PAYMENT

CONTRACTOR will be required to compleie 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 Tisted in the
Bid Proposal of these {ontract Documents.
A1l work which is subsidiary and pertinent
to a particuiar 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
item to which subsidiary or pertinent work
applies, ENGIMEER's decision shall govern.
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SECTION 15
SUSPENSION OF WORK AND TERMINATION

5.7 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 (98) 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 atiributable to
any suspension if he makes a c¢laim 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 3f CONTRACTOR  takes any
equivalent or similar action by Ffiling a
petition or otherwise wunder any other
federal or state law in effect at such time
relating to the bankruptcy or insolvency;

15.2.1.2 If {ONTRACTOR
bankrupt or insolvent;

is adjudged

15.2.1.3 If a petition
CONTRACTOR  under any chapter of the
Bankruptcy Code as now or hereafter 1in
effect at the time of filing, or if a
petition is filed seesking any such
equivalent or similar relief against
CONTRACTOR under any other federal or state
Jaw 1in effect at the time relating to
bankruptcy or insolvency;

ig filed against

15.2.1.4 If {(ONTRACTOR makes a general
assignment for the benefit of creditors;

15.2.1.5 If a trustee,
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;

receiver, custodian

156.2.1.6 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
Timited to, failure to supply sufficient
skilled workers or suitabie materials or
equipment);

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

disregards the

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 repeatediy faiis
to make prompt payments to Subcontractors
or for labor, materials, or equipment.

15.2.2 Should
events described

any one or more of the
in Sectijon 15.2.1 occur
then OWNER may, without prejudice %o 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 fo the
full extent they could be used by
CONTRACTOR (without 1iability 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 shall not be entitled to receive
any further payment wuntil 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 Timited to fees and
charges of engineers, architects, attorneys
and other oprofessionals 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 QWNER. Such costs incurred
by OWNER shall be determined by OWNER and
incorporated in a Change Order. OWNER
shall not be required to obtain the Tlowest
price for Work performed by or through
OWNER under the provisions of Section 15,

15.2.2.1 Where CONTRACTOR'S services have
been 50 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 1iability.

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 Tocal and home office overhead
shall not be allowed.
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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 autherity,
or ENGINEER fails 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 EMNGINEER
within thirty (38) days of its approval and
prasentation, then CONTRACTOR may, wupon
seven {7} days' prier 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 shail not
exceed the percentages established in
Section 11 of the General Conditions.
Amounts for Tocal and home office overhead
shall not be allowed. In addition and in
Tieu 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 %o OWNER and
ENGINEER, stop the Work wntil he has been
paid al) amount:s then due.

15.4 TERMINATION FOR CONVENIENCE

Termination for Convenience of the Owner:
The Owner may terminate this Contract, in
whole or in part, for the convenience of
the Owner at any time by giving at least
seven (7) days written notice to the
Contractor. 1In the event this Contract is
terminated for the convenience of the
Qwner, the Contractor shall not be entitied
to any damages, including but not limited
to loss of anticipated profits, and shall
be entitled to compensation for Work
satisfactorily complieted 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 local or home office overhead
shall not be allowed.
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SECTION 16

DISPUTE RESOLUTION

16.7 ARBITRATION

Any dispute concerning this
the performance,
thereof, shall
pursuant to
Arbitration

Agreement, or
interpretation, or breach
be settled by arbitration
the Construction Industry
Ruies {the "Rules") of the
American Arbitration Association {the
"AAAYY then in effect. The Arbitrator(s)
shall bhave no power to render an award
which has the effect of altering or
amending or <changing 1Jn  any way any
provision of this Agreement. The award of
the arbitrator{s) shall be final and
binding. Judgment wupon any such award
shall be rendered only by any state or
federal court sitting in Bernaliilo County,
New Mexico. Any  and a1l  arbitration
proceedings, including discovery ordered by
the arbitrator(s) shall take place in
Bernalilieo County, New Mexico. 1In 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 limiting the generality
of the foregoing, the Arbitratoers shall
have the power to award attorneys’ fees and
other costs, in their discretion, and shail
have the power to issue orders for
injunctive relief.
16.2 INJUNCTIVE RELIEF
OWNER and Contractor consent and agree to
the issuvance of any temporary restraining
order or preliminary injunciion, by any
Court sitting in Bernalilloc 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 arbitrator(s) within ten (10} days
after the application is filed with AAA.
Any Court in Bernalillo County, Mew Mexico
having jurisdiction to vrender 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

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, inciuding but not Timited 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 alsc consent to
the consoTidation of any arbitration under
this Agreement with any other arbitration
involving the performance of contracts
pertaining to the Work of the Project.

OWNER  and
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16.4 ARBITRATION PROVISION REQUIRED

The CONTRACTOR shatl require this
arbitration provision (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
Arvchitect (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 BDispute Resolution Section and with
the AA . The demand wust 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
Tegal or eguitable proceedings based on
such claim, dispute or other matter in
question would be barred by the applicable
statute of limitations.

16.6 APPLICABILITY OF SECTIGN

This Section 16 shall be binding on the
Contractor and Owner only in the event the
Architect/Engineering Services Contract
with a private Architect-Engineering firm

for the Project contains a provision
substantially simiiar 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 Architect-Engineering Services Lontract
with Owner. In the event the
Architect-Engineer is an employee of Owner,
this section shall be binding on the Owner
and Contractor.
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SECTION 17
MISCELLANEQUS

17.1 GIVING NOTICE

Whenever any provision of the Contract
Documents requires the giving of written
notice it shall be deamed 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
pariod, Rasponse 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 A1 specifications, drawings, and
other Contract Documents or copies thereof
furnished by Owner or  Engineer to
Contractor are the property of Owner and
shall not be wused 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
particuliar but without Timitation, the
warranties, guarantees, and obligations
imposed upon CONTRACTOR by paragraphs 6.15,
13.1, 13.7, and 14.3 and the rights and
remedies available 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 available by
law, by special guarantee or by other
provisions of the Contract Documents. A1l
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 bhis employees or
agents or others for whose acts he s
Tegally liable, c¢laim shall be made in
writing to the cther party within
reasonable time of the first observance of
such injury or damage.

17.3.5 The Contract Documents shall be

governed by the Taws of the State of New
Mexico,
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17.4 MINIMUM WAGES

17.4.1 CONTRACTOR and any Subcontractor
performing Work under this Contract shall
comply fully with the "Public Werks Minimum
Wage Act", Sections 13-4-11 through 13-4-17
NMSA 1978 and all amendments thareto, which

provides in part that “the contractor,
subcontracter, employer or any person
acting as a contractor shall pay all

mechanics and laborers empioyed 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
Tess than those stated in the minimum wage
rates issued for the project.?

17.4.2 The minimem bhourly 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 hourly rate of wage as such s set
forth in said schadule.

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 reguired by the
Contract to be paid Taborers 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 CONYRACTOR 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 HNMSA 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 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

rate of
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() the rate of costs to a
contracter, subcontractor, or any person
acting as a contractor which reasonably may
be anticipated 1in providing benefits to

taborers and mechanics pursuant to an
enforceable commitment %o carry out a
financially responsible plan or program

which was communicated
Taborers and mechanics affected for: 1;
medical or hospital care, 2) pensions on
retirement or death, 3} compensation for
injuries or illness resuiting from
occupational activity, or 4) insurance to
provide for any of the foregoing, and for
5} unemployment benefits, 63 1ife
ingurance, 7) disability and sickness
insurance, 8) accident insurance, 43}
vacation and holiday pay, T0) costs of
apprenticeship or other similar programs,
or for 11} other bona fide fringe benefits;

in writing to the

but only whersa the contractor,
subcontractor, employer, or any person
acting as a coniractor is not required by
other federal, state, or Tocal 1law to
provide any of the foregeoing or similar
benefits.

B. The obligation of a contractoer,
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 13-4-711 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 s not less than the rate of pay

described in Section 13-4-11 HNMSA 1978,
plus the amount referred to 1in this
section.”

In the event it is found by the Director of
the Labor and Industrial Bivision of the
Labor Department %hat any laborer or
mechanic emnployed 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 viclation
involves the Subcontractor, terminate their
right to proceed with the Work or such part
of the work as to which there has been 2
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 nolice of termination of his
contract or subgcontract under the

provisions of this section may appeal the
findings of the directer 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 Tocal

- 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 payroils
to OWNER and the Labor and Industrial
Division of the Labor Department not Tater
than five (5) working days after close of
the payroll period. Certified copies of
payrolis shall also be submitted to
ENGINEER 3if 350 requested. The scale of
wages must be posted by CONTRACTOR at the
Project site. The weekly payrolls shall
conform to the following:

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

{a} The employee’s fuil name, address,
and social security number.
{i}y 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 payrol}
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 weekiy hours worked in
each classification, including actual
overtime hours worked {not adjusted).

{e) The itemized deductions made.
{f} The net wages paid.

{2} MHumbering Payrolis: ATl payrolls shatl
be numbered starting with number one (1)
for the first payroll at the beginning of
the job and continuwing in numerical order
until the job is completed.

CONTRACTOR
submit

{3} Certification of Payrolls:
and each of his Subcontractors shail
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a weekly statement of compliance in the

following form: (See Section 17.4.4).
17.4.5 MINIMUM WAGES (FEDERAL)

In the event that any work under this
Contract idnvelves Federal Funds, then the

prevailing area Wage Rate Decision Tisted
by the U.S. Department of Labor shall be
made a part of this Contract. ‘Whenever a
conflict exists beiween the State and
Federal Minimum Hourly Wage Rates, the
higher of the conflicting wage rates shall
govern.

17.5 ARCHAEQOLOGICAL SALVAGE AND REPORTS

17.5.1 Where
archasological,

objects of  historical,
and paleontological value,
including ruins, sites, buildings,
artifacts, fossils, and other objects of
antiguity 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 will arrange for the disposition 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
Mexice or other appropriate agency as to
the nature and disposition of such
objects. If CONTRACTOR s directed to
perform any work in salvaging said objects,
CONTRACTOR shall 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,
Tinear or area gquantities of work such as
grading, tandscaping, paving, curb, gutter,
walk, and other work of a similar nature
shall be determined from wmeasurements or
dimensions of such work and computed in
horizontal planes. However, Tinear
quantities of underground c¢able, fencing,
piling, and timber shall be congidered as
being the true length measured along the
longitudinal 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 manhoie. A
station when used as a definition or term
of measurement will be one hundred (100}
Tinear feet,

17.6.1.2 Volumetric guantities 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 METHOD OF MEASUREMENT

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 1s to be paid for on
a volume basis and it would be
impracticabie to determine a volume by the
specified method of measurement or when
requested by CONTRACTOR and approved by

ENGINEER, the material 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 will be determined by ENGINEER

and shall be agreed to by OWNER and
CONTRACTOR before such method of
measurement of pay gquantities will be
adopted.

17.7.3 Unless otherwise provided, when
mineral aggregate or roadway material s

being paid for by weight, deductions from
pay gquantities will be made for the weight
of water in excess of three percent (3%} if
the material is to be treated with bitumen
and gix percent (6%) if the material is to
be waterbound.

17.8 UNITS OF MEASUREMENT

Measurement shall be in accordance with
U.$. Standard Measures. A pound shall be
avoirdupois., A ton shall be iwo thousand
{2,000} pounds. The unit of liquid measure
shall be the U.S. galion,

17.9 CERTIFIED WEIGHTS

Al 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
expanse. AlT scales shall be of adequate
size to permit the entire vehicle to rest
on the scale platform while being weighed
and shall bhave 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 adeqguate 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 from fultl
responsibility and l1diability for the Work
and for the due performance of all of the
terms and conditions of the Contract
Bocuments.

17.11 GENDER, SINGULAR/PLURAL.

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

17.12 ETHICS AND CAMPAIGN PRACTICES:

The Contractor agrees to provide the Board
of Ethics and Campaign Practices of the
City of Albuguerque 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 %o an
investigation authorized by the Board, and
are requested by the Beard. 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 vrequire 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 Jncurred in  compiying 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 (10) 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 of the 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
existing 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.

1823  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 am. 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
moming, except in cases of emergency.

183 WATER SYSTEM SHUT-OFF AND TURN-ON
PROCEDURES

183.1 No one without written permission 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 submitied
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 tumm-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 tum-on. Requests received after 8:00 a.m. will
be logged in and scheduled on the following working day
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UTILITIES

and the fourteen (14) working day requirement will
commence.

18.3.2.3 The request for a water shut-off or turn-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 turn-on. Requests received afler
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 turn-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  Ifthe water shut-off or turn-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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1838 EMERGENCY BREAKS:

The Water Authority Field Division shall be notified
immediately so that it can perform the shut-off.

184 RESPONSIBILITY OF THE CONTRACTOR
184.1 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. Ultilities
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.

1842 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.

184.3 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.

184.4 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 vpon exploration are found fo
interfere with the permanent project work, or if for safety
and/or to facilitate construction, it may be necessary Lo
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 uiility is disclosed subsequent

to the award of the Contract, such ufility 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 vtility 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.

18.62 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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UTILITIES

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 shall 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 of the 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.

1883 In order to minimize 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 following
the relocation of the utility involved.
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SECTION 19

CONSTRUCTION TRAFFIC CONTROL

19.1TRAFFIC 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
19.2.4Five (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
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and traffic control devices shall be completed within four
hours or the barricade permit is subject to revocation.

19.1.4 All category |1 traffic control devices used after
January 1, 2004, shall meet current NHCRP Report 350
criteria.

19.2PERMITTING

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.

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.

(REVISED Jan. 2003, UPDATE 7)
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ALPHABETICAL INDEX TC GENERAL CONDITIONS

Section or Section or
Paragraph Paragraph
Abandoned Utilities 18.7 Change of Contract Price 16, 1
Abbreviations 1.2 Change of Contract Time 1Q, 12
Acceptance, Final 14.9 Changes in the Work 10
Acceptance of Defective Work 13.8 Claim of Injury or Damage 17.3.4
Access to the Work 13.3 Claims, Waiver of 14,11
Addenda, Definition of 1.4 Clarifications and
Agreement, Definition of 1.4 Interpretations g.4
Agreement, Execution of Z2.1 Cleaning 65.14
Allowances, Cash 11.9 Completion, Payments and 14.2
Application for Payment, Completion, Substantial 14.5
Definition of 1.4 Computation of Time 17.2
Application for Payment, Final 14.8 Conditions 2.4, 4.2
Appliication for Progress Payment 14.2 Construction, Before Starting 2.7
Approval of Final Payment 14.9 Contract Documents, Definition of 1.4
Approval of Payments, in General 14.4 Contract Documents, Correlation,
Arbitration 16 Interpretation and Intent 3
Archaeclogical Salvage and Contract Documents Ownership 17.3.2
Reports 17.5 Contract Price, Change of 11
Assignment 17.10 Contract Price, Definition of 1.4
Availability of Lands 4.1 Contract Time, Change of 19, 12
Award, Notice of, Defined 1.4 Contract Time, Commencement of 2.5
Contract Time, Definition of 1.4
Before Starting Construction 2.7 Contractor, Definition of 1.4
Bid Bond 5.1.1 Contractor May Stop Work or
Bid, Definition of 1.4 Terminate 15.3
Bid Proposal, Definition of 1.4 Contractor, Neglected Work by 13.9
Bidder, Definition of 1.4 Contractor's Continuing
Board, Definition of 1.4 Obligation 14,10
Bonds, Additional and Insurance 5.3 Contractor's Fee 11.6
Bonds, Adjustment 10.6 Contractor's General Liability
Bonds and Insurance 5 Insurance 5.2
Bonds, Definition of 1.4 Contractor's Pre-Start
Bonds, Delivery of 2.2 Representations 2.4
Bonds, Bid, Performance, Payment, Contractor's Responsibilities 6,17.3.3,18.4
and Other 5.1 Contractor’s Warranty of Title 14.3
Convenience, Termination 15.4
Campaign Practices & Ethics 17.12 Copies of Documents 2.3
Cash Allowances 11.9 Correction or Removal of
Certificates of Insurance 2.2 Defective Work 13.6
Change Order, Definition of 1.4 Correction Period, One Year 13.7
Change Order 4.3, 9.6, 10, 11.2, 12.1
AIGC-1
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ALPHABETICAL INDEX TO GENFRAL CONDITIONS

Section or Section or
Paragraph Paragraph
Correction, Removal or Final Payment, Approval of 14.9
Acceptance of Defective Work 13
Correlation, Interpretation and Gender 17.11
Intent of Contract Documents 3 General Conditions, Definition 1.4
Cost, Itemized 11.8 General Provisions, Definition 1.4
Cost of Work (Inclusion} 11.4 Geotechnical Investigations 4.2.2
Cost of Work (Exclusion} 11.5 Giving Notice 17.1
Costs, Supplemental 11.4.5 Governing Law 17.3.5
Credit 11.7 Guarantee, Guarantee Period
Curbs, Gutters 4.4.3 and Bond 5.1, 13.1, 13.7, 17.3.3
Day, Definitien of 1.4 Hazardous Materials 6.16
Debarment, Definition 1.4
Befective, Definition of 1.4 Indemnification 6.15
Defective Work, Acceptance of 13.8 Inspection, Final 14.7
Defective Work, Correction Inspection, Tests and 13.2
or Removal of 13.6 Insurance, Additional Bonds and 5.3
Defective Work, Payment 13.1.2 Insurance, Bonds and 5
Defective Work, Rejecting 9.5 Insurance, Builders Risk 5.2.6.1
Definitions and Terms 1.4 Insurance, Certificates of 2.2, 5.2.1
Delivery of Bonds and Insurance, Contractor's
Certificates of Insurance 2.2 Ligbility 5.2
Disagreements, Decisions Insurance, Owner’s Liability 5.2.4
by Engineer 8.7 Insurance, Property 5.2.6.2
Dispute Resolution 16 Insurance, Workmen's
Documents, Copies of 2.3 Compensation 5.2.5
Drawings or Plans, Befinition of 1.4 Interest on Payments 17.3.1
Drawings or Plans Discrepancies 3.2 Interpretations 3, 9.4
Drawings, Record 5.18 Investigations, Geotechnical 4.2.2
Drawings, Shop 6.13, 9.6 Itemized Cost 11.8
Effective Date of
Agreement, Definition 1.4 Labor, Materials, and Equipment 6.2
Emergencies 6.12, 10.5 Laboratory Testing 13.2.2
Engineer, Definition of 1.4 Lands, Availability of 4.1
Engineer, Replacement 8.2 Laws and Regulations 6.7
Engineer’s Responsibilities, Letter of Acceptance, Definition 1.4
Limitations on 6.8 Liens 14.8
Engineer's Status During Limitations on Engineer's
Construction g Responsibilities 3.8
Ethics and Campaign Practices 17.12 tocal Conditions, Contractor's
Execution of Agreement 2. Familiarity with 2.4
Existing Utilities 18.5
Materials and Equipment,
Fee, Contractor's 11.6 Furnished by Contractor 6.2
Fees, Patent 5.5 Materials or Equipment,
Field Order, Definition of 1.4 Substitute 6.3
Field Qrder Issued by Engineer 10.3 Measurement 17.6, 17.7, 17.8, 17.9
Field Testing 13.2.3 Minimum Wages 17.4
Final Application for Payment 14.8
Final Inspection 14.7
AIGC-2
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ALPHABETICAL INDEX TO GENERAL CONDITIONS

Section or Section or
Paragraph Paragraph
Miscellaneous Conditions 17 Project, Definition of 1.4
Modification, Definition of 1.4 Project Representative 9.3
Project, Starting 2.6
NMSHTD, Definition of 1.4 Protection, Safety and 6.11
Neglected Work by Contractor 13.9
Notice, Giving of 17.1 Record Drawings 6.10
Notice of Award, Befinition of 1.4 Reference Poinis 4.4
Notice to Proceed, Definition of 1.4 Reference Specifications,
Notice to Proceed, Giving of 2.5 Befinition of 1.4
Regulations, Laws and 6.7

Order, Fiegld 16.3 Rejecting Defective Work 9.5
"Or-Equal" Items 6.3 Relocation of Utilities 18.8
Overhead and Profit 11.6, 11.7 Removal or Correction of
Owner, Definition of 1.4 Defective Work 13.6
Owner May Stop Work 13.5 Representative, Project 9.3
Owner May Suspend Work or Responsibilities, Contractor's 6, 18.4

Terminate 15.1, 15.2, 15.4, Responsibiiities, Engineer's
Owner's Liability Insurance 5.2.4 Limitations 9.8
Qwner's Representative, Responsibilities, Owner's 8

Fngineer To Serve Asg .1 Retainage 14.2.2
Owner's Responsibilities 8 Right of Way 4.1
Ownership of Documents 17.3.2 Royalties, Patent Fees and 6.5
Partial Utilization 14.6 Safety and Protection 6.11
Patent Fees and Royalties 6.5 Salvage, Archaeological 17.5
Payment Bond 5.1 Samples, Shop Drawings 6.13
Payment, Final 14.9 Schedule of Shop Brawing
Payments and Completion 14.2 Submissions 2.7.2, 14.1
Payments, Approval of 14 .4 Schedules 4.7 19.1.3
Payments, Interest on 17.3.1 Schedule of Values, Definiticn 1.4
Payment, Items for 14.12 Service Connections, Definition 1.4
Performance, Payment and Sewer and Water Lines 18

QOther Bonds 5.1 Shop Drawings and Samples 6.13
Permits 6.6 Shop Drawings, Change Orders and
Physical Conditions, Surveys Payments 9.6

and Reports 4.2 Shop Drawings, Definition of 1.4
Physical Conditions, Unforeseen 4.3 Shut OFf and Turn On, Water System 18.3
Pracedence of Documents 3.2 Site Inspection By Contractor 2.4
Preconstruction Lonference 2.7.3 Site, Vigits to, by Enginesr Q9.2
Preliminary Matters 2 Special Provisions, Definition 1.4
Premises, Use of 6.9 Specifications, Definition of 1.4
Pre-Start Representations, Standard Details, Definition 1.4

Contractor's 2.4 Starting Construction, Before 2.7
Price, Change of Contract 10, 11 Stop Work Order, Definition 1.4
Prica, Contract, Definition of 1.4 Stopping Work by Contractor 15.3
Professional Services Definition 1.4 Stopping Work by QOwner 13.5
Profit and Overhead 11.6, 11.7 Street Cliosures 19.2
Progress Payment, Application Subcontractor, Definition of 1.4

for 14.2, 14.4
Progress Schedule 2.7.2, 9.7.3, 14.1

AIGC-3
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ALPHABETICAL INDEX TO GENERAL CONDITIONS

Section or Section or
Paragraph Paragraph
Subcontractors 6.4 Value of Work 11.3
Submissions 2.7.3 Values, Schedule of 4.1
Submittals 6.13 Visits to Site by Engineer 9.2
Substantial Completion,
Certification of 14.5 Waiver of (CTaims 14.11
Substantial Cempletion, Warranty and Guarantee
Definition of 1.4 by Contractor 13, 17.3.3
Substitution of Subcontractors 6.4 Warranty, One Year 13.7
Substitute Materials or Warranty of Titla, Contractor’'s 14.3
Fquipment 6.3 Water and Sewer Lines 18
Subsurface Conditions 4.3 Weather Conditions 6.11.5
Superintendent, Contractor's 6.1 Work, Access to 13.3
Supervision and Superintendence 5.1 Work by Others 7
Supplemental Costs 11.4.5 Work, Changes in 10
Supplemental General Conditions, Work, Cost of (Inclusion} 11.4,
Befinition 1.4 Work, Cost of (Exclusion) 1.5
Supplemental Technical Specifications, Work, Defective i.4, 9.5, 13
Definition 1.4 Work, Definition of 1.4
Surety, Consent to Payment by 14.8 Work, Neglected, by Contracter 13.9
Surety, Qualification of 14.4 Work, Stopping, by Contractor 15.3
Surveys 4.2, 4.4 Work, Stopping, by Owner 13.5
Suspending Work by Owner 15.1 Work, Suspending by Owner 15.1
Suspension of Work and Work, Terminating by Contractor 15.3
Termination 15 Work, Terminating by Owner 15.2, 15.4
Work, Uncovering 13.4
Taxes 6.8 Work, Value of 11.3
Termination by Contractor 15.3
Termination by Owner i5.2, 15.4
Termination, Suspension of Work 15
Terms, Definitions 1.1
Testing, Field 13.2.3
Testing, Laboratory 13.2.2
Tests and Inspections 13.2
Time, Change of Contract 16, 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 Utiiities 18.6
Use of Premises by Contracior 6.9
Utitization, Partial by Owner 14.6
Utitities 4.4.3, 18
Utility, Definition 1.4
AIGC-4
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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
101 Portland Cement Concrete
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: Portiand cement concrete,
prestressed concrete, post tensioned concrele, sholcrele,
gunite, and hght weight structural concrete shall consist of
a mixture of Portland cement, aggregaies, water, and
admixtures, proportioned, batched and delivered as specified
herein. All materials and design muxes used in Portland
cement concrete, either batched at or delivered 10 a project
shall be certified in accordance with the requirements of
Section 13 of these specifications. Fach design mix
submitied and auwthorized for use under (his Specification
shall be identified by a design mix number, unigue o that
design mix. Il either a change in malerialis) or maierial
supplier(s} from Lhat specified in the authorized design mix
occurs during a project, authorized use of the job mix
formulz on the project may be canceled as direcied by the
ENGINEER. A concrete design mix shall not be used on a
project without written authorizaiion of The ENGINEER,
A design mix, upon reguest by a concrete supplier. may be
authorized by the Public Works Department Construction
Division for use on Cily and City-related projects for a
period of 14 mombhs from the date of sampling of reference
agpregates n the design mix.

101.1.2  For construction and reconstruction projects
requiring porland cement concrete continuons placement(s)
equal or greater than either 100 cubic yards of concrete per
day, the CONTRACTOR shall have a full time portland
cement concrete construclion supervisor on site 10 direct the
construction operations. The superviser shall be certified
either as an ACT certified Concrete Field Testing Technician
Grade I, or the equivalent National Institute for Certification
of Engineering Technologies Techuician, with Speciaity
Concrete Work Glemenis Level 1 82001, 82002, und Level
i1 84002, 84003. 84004, 84010. The superviser shall be
identified by the CONTRACTOR a1 the preplacement
conference and shall be the contact person for the
ENGINEER during concreie COnsliuclion.

101.1.3  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 stut of construction
for concrete continuous placement(s; equal or greater than
either 190 cubic vards of concrete per day. The following
meeting  agendaassigned  responsibilities  shall  be
accomplished af the conlerence.

[. ENGINEER/OWNER
A. Scope of the project.
B. Ideniify construction management ieanl and contact
telephone numbers.

(REVISED Jen., 20803, UPDATE 7)

C. Review CONTRACT requirements for conswuction.
D. Review Qualily Assarance Program.
i, CONTRACTOR
A, Review construction schedules.
1. Placement schedules.
2. Proposed construction schedule [or duration of the
project.
B. ldenuly construction personnel und contact telephone
nwmbers.
Contractor Stafl
Sub-Contracior (5}
Supplier (s)
Safety Manger
C. Present construction placement procedure plans.

i
2
4

. Egquipment Schedule

2. Concrete Design Mix

3. Construction methodology
4.  Concrete pumping plan

3. Traffic Control Plan

6. Quality Control Plan

I, DISCUSSION AND COMMENT

101.2 REFERENCES

iC1.2.1  American Sociely for Tesiing and Malerials
{Latest Edition) { ASTM)

C31  Making & Curing of Concrete Test Specimens in the
Ficld

C33  Specification for Concrete Aggregates

C39 Test for Compressive Strength of Cylindrical
Concrete Specimens

C4z Obtuning and Testiing Drilled Cores and Sawed
Beums of Concrete

C78  Test for Flexural Strength cf Concrete (Using Simple
Beam With Third-Point Loading)

C94  Specification for Ready-Mixed Concrete

C125 Definition of Terms Relaling to Concrete and
Concrele Aggregates

C138 A Content {(Gravimetric), Unit Welght, and Yield of
Concrete

C143 Test for Slump of Portland Cement Concrete
specification. Ifrequired, certification

C130 Specification for Portland Cement

C172 Sampling Fresh Concrete

C173 Test for Air Content of Freshly Mixed Concrete by
thie Volumetric Method

C192 Miaking & Curing of Concrete Test Specimens in the
Laboratory

C227 Test lor Potential Alkali Reactivity of Cement-
Agyregate Combinations {Mortar Bar Mcthod)
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C231 Test for Air Content of Freshly Mixed Concrete by
the Pressure Method

(260 Specification for Air Entraining Admixiores lor
Concrete

€330 Specilication ior
Strctural Concrele

C441 Test for Effectiveness of Mineral Admixtures in
Preventing Excessive Expansion ol Concreie Due to
Alkahi- Aggregate Reaction

C494 Specilication for Chemical Admixtures in Concrete

C567 Unit Weight of Structural Lightweight Concrete

C617 Capping Cylindrical Concrele Specimens

C618 Specification for Fly Ash and Raw or Calcined
Natural Pozzolan for Use as a Mineral Admixture in
Portland Cemeni Concrete

C685 Specification for Concrete Made by Volumeiric
Batching & Conimnous Mixing

C803 Test for Penetraiion Resisiance ol Hardened
Concrete

C805 Test for Rebound Nimber of Hurdened Concrele

2419 Sand Equivalent Value of Seils and Fine

Apgregates

Lightweight  Agoregates  lor

101.2.2  Amencan Concrete Institnie { Latest Editions)
ACI211.1 Standard Practice for Seleciing Proporticns for
Nomnal, Heavyweight, and Mass Concreie
ACI 211.2 Standard Practice for Selecting Proportions for
Structural Lightweight Concrete
ACI318-89 Building Code Reguiremenis for Reinforced
Concrete

101.2.3  This Specification:

SECTION 337 PORTLAND CEMENT CONCRETE

FAVEMENT

SECTION 340 PORTLAND CEMENT CONCRETE
CLRBS, 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

SECTICN 512 PRECAST PRESTRESSED MEMBERS

SECTION 602 PORTLAND CEMENT CONCRETE FOR
CHANNEL LINING AND DIKE AND
DAM SURFACING
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SECTION 70i TRENCHING, EXCAVATION AND
BACKFILL

SECTION 800 INSTALLATION or WATER
TRANSMISSION, COLLECTOR AND
DISTRIBUTION LINES

SECTION 2C0 SANITARY AND  STORM
FACILITIES

SECTION 215 STORM DRAINAGE APPURTENANCES

SECTION 1500 MONUMENTS

SEWER

101.3  PORTLAND CEMENT

101.3.1  Portland cement to be used or furnished nnder
this Specification shall comply either with the requirements
of ASTM C130, Types I LA, II LA, 1l LA, and V LA,

cements, or as specified herein, in the Supplemcntary
Technical Specifications, Drawings, or oz approved by The
ENGINEER. The CONTRACTOR shaii  submit
certificaion ol compliance signed by  the cement
manulacturer, identilying the cement type and source (pluant
location, stating the Pordand cement furnished 1o the
project, and or used in the concrete delivered to the projeci
complies with this Specification. ITrequired, cerfification of
the Portland cement used for each day's concrete placement
shall be submitted 1o The ENGINEER for each type of
cement and each design mix used on the project.

101.3.2  Pordand cement specified 10 an anthaorized
design mix shall be of the same source and type for all
concrete batched at and/or delivered to a project under the
authorized design mix identification mumber,

10133 When suitable faciliies such as  those
recommended by the Concrete Plant Manuvdactirer's Bureau
andior approved by The ENGINEER} are availuble for
handling and weighing bulk cement. such facilities shall be
used. Otherwise, the cement shalt be delivered n original
unopened bags of the Manulacturer and the type of coment
plamnly murked thercon, each bag to contain 94 pounds (42.6
ko) of cement.

101.3.4  Cement shail be stored in such a manncr as o
permil ready access for the purpose of inspection and e
suitably protected against damage by contamination or
moisture. Should any lot of bulk cement delivered 1o the
site show evidence of contamination, The ENGINEER may
require Lhat such Lot be removed from the sile

101.35 Porlland cement shall be measured by weight,
ibs, (rmass, kg} for concrete produiced 1n accordance with the
requirements of ASTM C94 und by volume for concrete
produced accordance with the requirements of ASTM C683.
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1014 AGGREGATES:

101,41 Aggregates shall comply with the requiremenis
of ASTM C33 and as amended herein, or 23 specilied in the
Supplementary Techmcal Specifications and Drawings, or
as approved by the ENGINEER. Aggregates shall be
certified o comply with the requirements of s
Specification and authorized for nse by The ENGINEER
before the materials may be incorporaied in the construction,
Prior te delivery of the aggregates or malerial containing the
aggregates, The CONTRACTOR may be required to Muraish
samples of the aguregates to The ENGINEER for testing.
The CONTRACTOR’s daily production  aggregate
gradations used in concrete shall be submitied o The
ENGINEER upon reguest.  Aggregaics specified in an
authorized design mix shall be of the same source and 1ype
for all concrete baiched and delivered under the anthorized
design mix idemification number.

101.42  Inplacing materials in storage or in moving them
from storage to the mixer, no method shall be employed
which may canse the segregation, degradation, or the
combining of materials of different grading which will resuit
in any stockpile not meeting specified requirements.

101.43.1 Aggregates supplied under this Specification
shall Dbe assumed 1o be "alkali-silica reactive'. ASR.
Variance from this position for a particular aggregate source
may be authorized by The CTTY ENGINEER. Application
for a variance may De made to The CITY ENGINEER.

(01432 An  aggregale may be  classified
non-aikali-silica reactive if. when tesied in accordance with
ASTM (227, usimg low alkali cemenl iypical to the
Albuguerque aren, demonstrates an expanston at one (1)
year not greater than 0.03%, and the rate of expansion 1s
riegative decreasing, based on test measurements at 1 month.
3 months, 6 months, 9 months. and 15 months. as authonzed
by the CITY ENGINEER.

101.4.3.3  Portland cement concrete design muxes using non
alkali-silica reaciive aggregates complying with 101.4.3.2
will not be required to be proportioned with Class F {Iy ash.

101.4.4.1 Coarse aggregates shall meet the gradation himiis
as specified in Table 2 of ASTM C33. Fine aggregates shall
comply with the gradation reguirements of ASTM C33,
Section 4, Grading. The sand equivalent of fine aggregate,
when tested i accordance with ASTM D2419,  Sand
Equivalent Value of Soils and Fine Apgrevales, shall be
greater than 73.

101.4.42 The maxirom size aggresate shall comply with

either these specifications, or the requirements of Table
101 A, or the Supplementary Technical Specifications. or

(REVISED Jan,, 2903, UPDATE 7)

the recomimendations of ACI 318-89, paragraph 3.3.2, oras
required by The ENGINEER,

101.4.5  Agaregates shall be measured by weight [mass)
lor comncrete batched wnder the requirements of ASTM C94
amd by velume for concrete balched in accordance with the
requirements of ASTM C683.

TABLE 101.A
MAXIMUM SIZE AGGREGATE

Size. in

Applicaticn

] Pavement. Sidewalk, Carb and Guiter. |

Drive Pads. Wheel Chair Ramps, Slab
on grade, Foundations. and Structures,

II.  Channels, minimmym 3% retained on the 1-1:2

| in sieve

Til. High Early Release Concrete, 3/4

mininan 5% retamed on the % in
sieve

V. Stamped, Patterned, Stairs and Steps, e

minumwn 5% reiained on ihe 3/8 in
sieve
V.  Formed Concrete
A, 175 the narrowest dimension between sides of forms,

1/3 the depth of slab,

C. 3/4 of the minimum clear spacing between individual
reinforcing bars or wires, bundles of bars, or
presiressing tendons or ducts. or reinforcing and
forms.

o

101.3  WATER

Waler used in Porttand cement conerete shall be elean and
free from injurious amounts of ofll acids, alkalis, salte,
organic materials, or other substances that may be
deletericus to the concrete or reinforcement. Non-potable
water shall not be used unless the requirements of ACI
318.2.4.3.2 are met. Water shall be measured by weight or
valume for concrete baiched under the requirements of
ASTM C94 and by volume for concrete batched in
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 o
certification  of compliance signed by the admixture
marnn fachurer, identfying the admixture and its source {plant
location), stating the admixiure furnished 1o the project
andror used in the concrele delivered 1o the project complies
with this Specification. Ceriification faboratory testing of an
admixture shall be submitted by the CONTRACTOR 10 the
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ENGINEER upon reguest.  Admixiures specified in an
authorized design mix shall be of the same source und type
for all concrele batched and delivered as defined under a
design mix identificavon number.  Admixwres shall be
measured accurately by mechanical means into sach batch
by equipment and in o method approved by the ENGINEER.
An admixiure shull not be nsed on u project without
anthorization by the ENGINEER.

[01.62  Atr-entraiming agent, conforming w ASTM
C260, shall be measured accurately by mechanical means
into each batch by eguipment and in a method approved by
The ENGINEER. The air-entraining agent used shall not
contain  more tum  0.035% chionde by welght.
Alr-entrainment content shall comply with the requirements
Table 101.B., the Supplementary Technical Specitications,
or the recommendafions of ACT 318, latest edition.

TABLE 101.B ENTRAINED AIR CONTENT

Nominal Maximum

. Air Content Range, (%)
Size Aggregate, )

. RN max
172 55 8.5
3/4 4.5 7.5

1 45 Y5

101.6.3  Chemical admixtures shatt conform to either the
requirentents of ASTM C494, or us specified in the
Supplementary Technical Specifications, or as specified by
The ENGINEER. Chemical admixtores shall not contain
more than 0.035% chlonde by weight,

101.6.4 1 Mineral admixinres shall be class "F" {ly ash
complying with the requirements of ASTM C618 including
the requirements of TABLE 4, UNIFORMITY
REQUIREMENTS., and the requitements of this
Specification.

161.6.4.2 Mineral admixiures, when iested 1n
accordance with ASTM C441. shall conform w0 the
following:

Reduction in expansion ¢ 14 days. % . mun, 650
100% Reliability
Mortar expansion ¢z 14 days, max, % 020

Expansion mus( be fess than control sample expansion.

101.6.4.3  The "Reactivity with Cement Alkulis” shall be
delermined nsing new Dow Coming glazs rod base for
aggregate. 1l a fly ash does not comply with the above
reguirement using the specified cement ivpe, @ may be
authorized 1{ the criteria 1s met using the low ulkali Portland
cement typically avallable o the Albuquerque area, as
directed by the ENGINEER.

(REVISTD Jan. 2003 UPDATE T)

01644 Mineral admixtures used cr lurnished under
this Spacification shall be certified guanierly, in a calendar
year, (o comply with this Specification by the supplier.
Certification si:all include test resulls and speciiications,
source and lozation.

101.6.4.5 mMineral admixiures shall te measured by
welght ;masst ior concreie batehied under the requirements
of ASTM C94 and by volume for concrete baiched in
accordance with the reqguirements of ASTM C685.

10163 Accelerating admixtures may be used in Portland
cement concrele batched and  supplied under ihis
Specificaiion only when approved by The ENGINEER. The
accelerating admixture used shall be a non-chloride type. A
design mix proportioned with an acceleraling admixture
shall be submitled as specified in pamagraph 101.8.8. and
anthorized by The ENGINEER. prior to usc on a project.
1017 PROPORTIONING

101.7.1  Poriland cement concrete shall be proportioned
in accordance with the requirements of ACI 313, latest
edition, Chapter 5. either ACI 211.1 or ACI 211.2 {latest
editions®, and Table 101.C of this Specificaiion, either field
experience OF trial mixtures, and the construction placement
requirements selected by the CONTRACTOR.  The
CONTRACTOR shall be solelv responsibie for the partland
cemenl concrete design mix propertions for concrete either
balched at, or delivered (o, placed and fimished at the site.
Certificatton of a design mix and all component mnenals.
icluding all formulations of a mix and any and afl
admixtures which nray be used under special construction
conditions and environments with that mix to mclude high
range waler reducers (super-plasticizer), accelerating
admixtures and retarders, and any other admixiure, shall
comply with the requircments of Section 13 ol this
Spectfication.

101.7.1.1 Design mix(es) shail be prepared in a
laboratory accrediied in accordance with the requirements of
the New Mexico State Highway and Transporiaiion
Department “Procedure  for  Approval of  Testing
Laboratories to Perform Inspection, Testing, and Mix
Design Services™. April 13, 1998 Editlon, and operiyted
under the direct supervision of a New Mexico remstered
Prolessional Engineer.

101.7.1.2  The tesung eguipmenl used in the design
development testing shail De calibraled annually with
cahbration standards traceable to the National Bureau of
Standards. Certificates ol calibration shall be maintained at
the laboratory for review by The ENGINEER. A copy of
the cerufications shall be submitied to The ENGINEER
wpon request. A portland cemeni conerete design mix shall
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not be batched at andfor delivered 10 a job sile without
writlen authorization of The ENGINEER.

101713 A design mix shall be prepared under the
direet supervision of a New Mexico Regisiered Professional
Engineer.

101.7.2 Porlland cement shalt be proportioned to comply
with the reguiremenis 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 admixtore class F {ly ash shall be
proporiioned by weight of cement to provide a {ly ash w
portland cement ratic not Jess than 1:4, not less than 20 per
cent of the total cementitious material. Portland cement
concrete submitled under (his Specification shall be
proportioned with Class F fly ash, unless a variance is
autherized by the City Engineer.

107.7.4  The water to total cementitious material riatio
shall not be greater than specified in Table 101.C, or the
maximum determined Tom a “wial mix” compressive
strenpgth vs. waler to cementilious ration curve, defined in
accordance with ACI 318, latest edition, Chapter 5. The
trtal mix compressive strength water to cementilious
material ralic curve shall be developed with the target slump
at design application maximum, +0.73 inches. and the target
entrained air content at destgn application maximum, 0.5
per cent, using materials specified in the design submittal.
The cementitious maierial shall be defined as the iotal
weight of portland cement and Class F {1y ash in design mix.

101.7.5.1 A design mix submittal shall inciude but not be
limited 1o the [ollowing information, us directed by (he
ENGINEER.

A. Certification of compliance of the design mix with the
requirements of thiz Specification n accordance with
Section 13 of these specifications by the New Mexico
Registered Professional Engineer in responsible charge of
the design mix development,

B. Certufication of compliance of design mix's component
materials by a manofacturer/supplier. The cerfification
shall include laboratory test resylts of companion samples of
the component material nsed in the laboratory prepared
design mix, verifving the component materials comply with
the specifications. For a mix design based on statistical
methods. certilication(s) of component materials shall be
based on results performed within twa ;2] months of the
submittal date.

. Plastic characterisiics of the design mix to include
concrele lemperature, slumyp, entrained air content, wet unit

(REVISED Jan., 2003, UPDATLE 7)

welght, yield and cement {actor. reported in English and
nmetric units;

D. Performance characteristics of the hardened concrete o
include the compressive strength of all (est cylinders
averaged for a respective test and the cosresponding average
compressive strength reported in English unils;

E. Compressive strength test (3 cylinder tests each point)
shall be reported for each water Lo cementitious malerial
ratio design nux proportioned at 3. 7, 14 and 28 days
laboratory cure normal concrete: and, 1 day, 3 days, 7 davs
and 28 days laboratory cure for high early release concrete.

F.  The “trial mix” compressive sirength vs. water to
cementrilous ratio curve praphicatly plotted to clude the
waler 10 cementitious ratio for the proposed design mix. A
proposed design mix water {0 cerentitions ratio omside the
limits of a trial mix curve shall be rejected.

G. When a proposed design mix is based on siatistical
anatysis of historical data, ceftification that the design mix
represented by the historical data was batched with the same
or similar matenals 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 analysis for a period of 12
months prior to sampling aggregates of the characteristics of
a} slurmp, b) entrained air, and ¢} [ @28 day compressive
steength test. A compressive strenglh test shall be the
average of two (2) cylinders tesied at 28 days. An annual
averuge aggregate pradation analysis may be used if the duta
represents the 12 month period prior to sampling for a
designmix. A minimum of three production gradations per
menth will be required in the data base. as directed by tlie
ENGINEER.

H. Balch proportions for cansrete Made by Volumetric
Batching and Conunuous Mixing. ASTM CO085.
include 1) component batch welghts, 2) component buatch
volumes, and 3) gale setings for each type of batching
equipment the design mix thal may be hatched.

shali

). High Range Water Reducing Admixture(s) {hrwraj.
Superplastizers
2. A prescription for use of the hrwra in o design pux
shall be provided by the CONTRACTOR to include
but not limited 1o the following
1. Maximum dosage per cubic yard {meter] by
standard measure, nzs/yd™,
Admixtire introduction location {plant or lob site]:
Mimimum mixmg aller admixture htroduction
idrum revolution count at mixing speed);
4. Adr entrainment dosage adjustment, 1f required;
Base mix water reducing admixture (wra) dosage

L had

e
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adjusament. if required;
6. Consisiency (slump) largets {or befcre and after

admixiure introduction;
7. Concrele temperature limitations. if required: and,
b, Laboratory demonstrated performance of the design
mix, at the specified maximum admixiure dosage.
shall be reported. including slump, entrained air
content, unit weight. water 1o cementtions malerials
ratio. seven (7) and twenty eight {28) day
compressive sirength (fg), and three {3) days and
seven (7} day compressive strength (fe) for high early
release concrete. Submittal compressive strength
shall be based on Lthe average value of three cylinders

reguired.

K. Accelerating Admixiure(s)

a. A prescription for use of the accelerating admixiure
in a design mix shall be provided by the coniractor 1o
include but not limited to the foliowing:

I Maximum dosage per cubic yard meter) by
standard measure, 0zs/iyd™;
Concrete temperature limitations, il required;
Admixiure introduction location, plant or projects
Restrictions ol use i combination with other
admixtures, as applicable; and,
b. Special considerations lor mixing, plwing, aad
curing, as applicable.

Lo

L. Color Admixwrels:

(REVISED Jan., 2002 UPDATE 7)

a. A prescription for use of a color admixiure in a
design mix shall be provided by the CONTRACTOR
io include but not limited 1o the following:

. Maximum dosage per cubic yare tmeter) by
slandard measure, ozsfyd

2 Admixwre introduction location. plant oy project:

3. Resiicuons of use in combination with other
adimixtures; and

b.  Special considerations for mixing. placing. and
curing, as applicable.

M. Submiutal Format

a. A standard desipn mix submiital may include some or
all of the above mmformation as dirccted by the
CONTRACTOR 1o define use as ‘“optional”
admixture(s). The standard design mix code would
be the same for applications with and withouot the
opiional admixture(s}

b. A specific design mix zubmitial can be made to
include either color, or accelerating, or high range
waler reducing admixture for use under a specified
application only. Separate design mix submittals will
be requred 1o include the information specihed
above.

101.7.5.2 A submittal shatl be rejected il it docs not
mclude the specified information and samples. A design
mix submitial shall be accepted or rejected within ten (100
days ol receipt by the ENGINEER.
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101.8  BATCHING

101.8.1 Portland cement concrete shall be batched in
accordance with the requirements of either ASTM C94, or
ASTM C685, and the reguirements of this Specilicailon. as
authorized by the ENGINEER. Bailching Licilines, mixing,
and transporting equipment shall be certufied within 12
months prior 10 baiching of'a design mix. The plant shall
be certified by a NM Registered Professional Engineer. io
comply with the requirements ol this Specilication and
Section 13. The cerification shall have been compeied
within 12 months of batching an authorized portiand cement
conerete design mix. Wrilten certification shall be available
for review at the plant by the ENGINEER. and, submitted to
the ENGINEER upon request.

101821 Ready-miix concreie baich plants shall be
certified o comply with the requirements of this
Specification. Wntten certification of compliance shall be
available for review at the batch plant by The ENGINEER.

101.82.2  Ceniral-Mix Batch Plants shall be centified to
comply with this Specification and standards of the National
Ready-Mix Concrete Association. The central-mixers rated
capacity shall be posted at the batch plant in Lhe operator's
arei.

101.8.2.3 Portable bawch plants shall be certified afier
erectlon at a project and prior to batching concrete o be
used at the project site. The batch planis rated capacity shall
be posted a1 the batch plant in the operalor's aren.

101824 Ready-mix concrete trucks shall be certified to
comply with the requirements of this Specification and the
"Standards {or Operation of Truck Mixers and Agiiators of
tke National Ready-Mix Concrete Association”. and the
"Truck Mixer Manuflacturer Burean", latest edilions.
Writlen certification of compliance shall be carried in‘on the
vehicle for verification by The ENGINEER. The
manufacturers rated capacity. muxing and agitating speeds
shall be posted on the {ruck mixer. Mixers shall have an
operable mixer drum revelution counter and wiler melering
system lo measure temper water that may be ndded to a
mixer after batching and prior to discharge of a load.

101.8.2.5  Shrink-mixed concrete baiching shall be
certified to comply with the requirements of this
Specification.  Writien certification of the program to

include a) maximum concreie volnme defined for the
process/equipment. b) minimum lime of nuxing in the
stationary mixer of materials after the addition of all
cementitious material, and, ¢) minimum supplemental
mixing revolutions in the trinsit mix truck, A copy of the
certified procedure shall be shall be avallable al the baich
plant for review by The ENGINEER, and submiiied upon
reguest.  The ENGINEER shall be notified by the
CONTRACTOR 1 writing which concrete supplied 10 a
project is produced with this procedure. Shrink mixed

{(REVISED Jan., 2003, UPDATET)

batching shall not be used on a praject without autherization
by the ENGINEER.

101826  Volume baiching ceatral mix and concrete
mobile uucks shall be centified o comply with ks
Specifizaticn.  Certification shall include discharge yate
settings’material  weight batching  references [or each
material carrted and a certilted water micter and calibration
chwi io define water settings. Disclharge calibration setings
shall be established for each production batching raie and
authorized design mix batched. The equipment shall be
recalibrated if a change in matertals or source of materials
occurs, Wiilen certification of compliance shall be carried
infon the vehicle for verification by The ENGINEER.

101.8.2.7  On-site batching and mixing equipment for
concrele volumes of less than 1 cubic vard shall conform 1o
the requirements of ASTM C192, and shall be approved by
The ENGINEER. On-site batched concrete for volumes less
than | cubic yard shall be either "Redi-2-Mix", "Quikrete’.
or equal prepackaged concrete mix. The concrete shall be
proporiioned with wuter not 1o exceed a maximum of 1.3
gallons per 60 ibs./bag or eqguivalent. Concrele batched
under this paragraph shall not be used for finished, mierior
and/or extenor exposed concrete surfaces.

101.9 MIXING

i01.9.1  Concrele hatched in accordance with ASTM
(94, shall be mixed in accordance with the requiremens of
that Specificavion and as follows.

i01.92  Central-Mixed Plais: Concrete mixed in o
stationary mixer and transperied io the point of delivery
shall be mixed from the time all the solid materials are in the
diem. The batch shall be so charged with some water in
advance of the aggregates and cementitious materials, and
all water shall be in the dnun 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 13 seconds for each
additional cubic yard, or fracuon there of additional
capacilv.,  Where mixer performance tests have been
conducted in accordance with ASTM C%94, with the mixer to
raled capacity. the mixing ume mav be reduced to the time
al which satisfactory mixing defined by the perlormance
lests shall have been accomplished. When the mixing time
is 5o reduced the masumum maxang tome shall not exceed this
reduced time Ly more than 60 seconds for air enirmuined
concreie.  Certified concrete uniformity tests shall be
conducted in uccordance with ASTM C94 and Section 13.
I the uniformity requirements are not met, that mixer shall
aot be used until the condition is corrected.

101.93  Shrink-Mixed Concrete:

Concrete niixed in a shrink mix preduction program shall be
mixed in accardance with the ceruitied shrink mix program
as dellned by The CONTRACTOR. Concrete shall be
mixed in a statiopary mixer not less than the cenified
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minimum mixing time after all ingredients are batched into
the drum and not less than the minimum mixing revolulions
specified [or the iransil mix truck alter the load is wansferred
into the transit mix tmck, Mixing in the {ransit mix tuck
shall not exceed the maximum requirements of paragraph
101.9.4.  Shnnk-mixed concrete procedures shall be
certified to provide concreie that complies with the
uniformity specifications of ASTM C94 as determined by
uniformity teste specified in ASTM C94. for the maximum
batch volume of concrete defined by The CONTRACTOR.
[Tuniformily requirements are not met for the combination
of statignary plant and wansit mixers | the shrink aix
program shall not be used. Tempering of shrink mix
concrete at the job site shall comply with the requirements
of 101.10 and IQL.11.

101.9.4  Truck-Mixed Concrete:

Concrete mixed in 3 truck mixer shall be mixed afier all
ingredients ncluding water, are in the drum at least 70
revolutions and not more than 100 revoluuens at the mixing
speed as defined by the Manufacturer. The mixing speed lor
the mixer shall Le identified on the mixer. Certified
concrete uniformity Lests shall be conducted on transit mixer
trucks in accordance with ASTM C94 and Section 13
anmually. IF the uniformity requirements are not met. that
mixer shall not be used untll the condilicn is corrected.
Mixing beyond the number ol revolutions af mixing speed
found 1o produce the required uniformity of concrete shail
be at the agitation speed defined by the mxer manufaciwrer,
The manufacturer's recommended mixing and agitation
speeds shall be posied on the truck mixer.

101.9.5  Volime Batched Concrete:

Concrete batched in accordance with ASTM C683, shall be
mixed in accordance with the requirements of this
Specificaiion and the Manufaciurer’s recommendations,
The continuous mixer shall be an auger (ype mixer or any
other type switable for mixing concrete 1o meet the
requirements for uniformity specified in ASTM Ce85,
101.10 TEMPERING BATCHED CONCRETE
101.10.1.1  The slump of a conerete mix sampled at final
discharge shall comply with the requirements of TABLE
101.C. Non complying matenal shall be removed {rom the
structure as directed by the ENGINEER.

101.10.1.2  Aload of concrele may only be tempered with
water after the mix cycle is complete when. wpon wrival at
the job site, the slnmp of the concrete is less than specified,
and the time limit and revolution limit specified in 101.9 are
not exceeded.. When additional water iz required, the total
water in the tnuck shall not exceed the maximum water 10
cementitious ratio specified in the anthorized design mix
when the concrele is discharged. When tempering is
required and allowed as defined by (e waler 10 cementitious
ratio for the design mix, the water shall be injected into the
mixer and the drom or blades tumed a minimum of 30
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revolutions at mixing speed hefore discharge as long as the
revolution limit specified in 191.9 1s not exceeded.
Addrizonal water shall not be added to the balch after
tempering without authonzation by The ENGINEER.

101,10.1.3  When the slump of a sample taken within the
time limiis specified in 101.9 the specification requirements
of TABLE 101.C. the mixer truck may be mixed a
minimum of 15 revolutions at nuxing speed, as long as the
revolution limmt specified im 1019 18 not cxcceded,
sampled and tested. 1M the slump of the second sample
exceeds the maximum specified slump by 0.25 in (6 mm),
the load may be rejected as directed by the Engineer.

101.19.2.1  Theair contenl in air entrained concrete. when
sampled from the transportalion umt at the point of
discharge, shall comply with the requirements of this
specification.  Non complying malerial shall be removed
from the structure as directed by the ENGINEER.

101.10.2.2 When a preliminary sample taken within the
time limits speciled in 101.9 and prior to dischurge for
placement shows an wmr contenl below the mimmum
specified level, the CONTRACTOR may add additional air
entraining admixture o achieve Lthe specified ar content, il
ihe revolutions on the drum counfer are less than 300, and
the iotal revolutions, after air entrainment addition will not
exceed 300 following mixing a munimum of 30 revolutions
at mixing speed after dosage with the admaxiure. Additional
air enraining admixture may not be added to the batch after
the imtal air entraining sdmuixiure tempenng. Air eniraining
admixture shalt be batched in accordance with 101.7.2. In
addition 1o sampling and tesiing for compliance after
tempering with the air entraning admixinre, a sample shall
be faken during discharge from the second hall of the lead
io verily slump and enirained aw compliance through the
load wilh the specification.

1G1.10.2.3  When the entruimed air cxceeds the speeifled
requirements, the load may be mixed o minimum of 12
revolutions, sampled and tested. if the drum revoluiions do
not exceed 300, and will not exceed 300 following mixing.
IT the entrained air exceeds the specification by 0.1 %“. the
lecad may be rejecied as divected by the ENGINEER.

1G1.10.3  High range water reducing admixtures,
superplasticizers shall be batched as recommended by the
manu faclurer.,

161.10.4  Aggregates and cemeniious material may not be
used Lo temper a baiched load of portland cement concrete.

161.10.5  All samples shall be tested for slump. entrained
air, and unit weight afier tempering,.

101.10.6 The field dosage amowms of admixtares and
water shall be reported on the truck ticket.
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101.10.7 The OWNER shall pay for quality assurance
sampiing and testing specified 101,15, or as directed by the
ENGINEER.

i01. 1 DELIVERY & DISCHARGE:

101.11.1  Discharge ol the concrete shall be completed
within 1-1/2 hours or before the dnun has revolved 300
revolutions, whichever comes first alter the iniroduction of
the mixing water 1 the cement and aggregues. These
limitations may be waived by The ENGINEER 1if {1) the
concrete is proportioned and certified for use after
mixing/agitation time in excess of 1-1/2 hrs, or (2) 1s of such
a slump that it can be placed and fnished. without the
addition of water io the batch after the ume limit noted
above is exceeded. I[n hot weather or under conrditions
contributing to quick stiffening of the concrete. 2 ume less
than 1-1/2 hrs. may be specified by The ENGINEER.

101.11.2  The minimum discharge temperature of concrete
in cold weather shall be egqual or greater thun the
temperature specified in Table 101.D.

TABLE 101.D - Cold Weather Construction
Concrete Temperature, min {1]

Aimnbient Air Heavy Sections &

Temperature Tkin Sections Mass Concrere [2]
301w 45 “F &0°F SO°F

0w 30 65F 55°F

Below O “F FE o0°F

[!1] The masximunm concrete discharge temperatare of all
concrete, except “high early releese concrete”,
produced with Leated aggregates, hedled water, or
both, shall be 70°F. The discharge temperatre of
“high early release concrete” n cold weather shall
be 70 °F - 76 °F.

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

I01.11.3  The discharge temperainre 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 °F may be rejected by The ENGINEER il
the concrete cannot be placed and finished afier a single
lempering with waler as authorized under 101.10.
Retarding admixtures may be used to conirol 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 1o The

ENGINEER with cach baich of concrete baiched and/or
delivered to the job site. before unloading al the site. a
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delivery batch ticket on which the intormation specified in
TABLE 101.E is printed, stamped or wrillen, certifying said
concrele. One copy of the ticket shall be available for the
ENGINEER and one copy of the ticket shall be available for
the guality assurance testing pregram.

TABLE 101 E
8ATCHING TICKET [NFGRMATION
REQUIREMENTS

Nemz of Coucrete Supp.ier
Delivery Ticket Number

Date of Delivery

Cortractor

Project Name (Optional)

Design Mix Number

Volume of Concrete in Load
Time loaded

Batched Welght (mass) of Cermert
Batcaed Welght (mass) ol Fly Ash
Batcied Weight (mass) of Fire Agorepate

CRSTOTHO0® >

=

Batciad Weight (mass) of Coarse Apuregate(s)

=

Balcaed Weight (mass) or Voume of Each
Adnixre

©

Weight or volume of water batched at the plant

™

Design Mix Target Proportions

Q. Weight or volume {(gal.) of wmper waer added at
the site

R. Weight or volume of cach womper admixmure added
at the gite

S. Signature and name (priated) of CONTRACTOR'S

represeatative who awthorized the tempering, it

any, at e site and atfilizzion to project

101.12 PLACEMENT

101.12.1  Portlund cement concrete shull be placed (o the
lines, secuans, grades and elevations, with the procedures
specified in the CONTRACT documents. The material shall
be consolidated to eliminate all voids, iniernal rock pockels
and deftects in the finish concrefe. Casiing subgrade and
formed surfaces shall be damp, at the placement of the
concrele. 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 agenis shall not stain the adjacent concrete
Placement and finishing shail be completed prior io the start
of the initial set of the concreie.

101.12.2.1  The CONTRACTOR shall submit a concrete
pumning plan o the ENGINEER for review and
authorization one week prior to the siart of a pumped
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concrele consuuction program for plucements complying
with 10111 The submittal should idenuly the pump
manufacturer. size and type, rated capacityis: for the line
diameteris) to be used and distanceis) to be pumped.

101.12.2.2 Puwmping shall conlorm (o the
recommendations of the pump manulactorer,  The pump
mannfacturer’s operalion manual shall be available on the
pump equipment, and submitted to the ENGINEER, upon
request.

101.12.23  Concrete shall be pumped in a uniform
continuous {low 1o point of discharge, with all lines kept
full, during the pumping operation. The CONTRACTOR
shall provide either a sysicm for controlled discharge of the
concrete, or the last 5 feet of the pump line, immediately
prior io the line discharge opening, shall have a slope equal
or less than 10:F, 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 ffom the pump lme without a remey. Concrete
placed by pump shall conform (o the requirements of this
specification after discharge from the pump line. Pumping
of concrete shall not commence without auiliorization by the
ENGINEER.

101.13  FINISHING

The CONTRACTOR shall finish Portland cement concrete
as required by the CONTRACT documents, Supplementat
Technical Specifications, or as direcied by the ENGINEER.

101.14 CURING CONCRETE

The CONTRACTOR shall cure concrete as required by the
CONTRACT documents, SECTION 349 of thig
specification, the Supplemental Technical Specifications, or
as direcied by the ENGINEER. A concrete sirucure or
element shall not be released to service loads until 1t has
achicved a minimum of 83% of the design strength, ¢, at
the time the structure is placed in service, or the curing
program specified in SECTION 349 iz completed, or as
directed by the ENGINEER. Service loads shall include
construction loads, design loads and envirormenial
exposure.

101.15 QUALITY ASSURANCE SAMPLING AND
TESTING

101.15.1.1  Quality assurance sampling and testing shall be
performed in accordance with the requiremenis of this
Specification, the Supplemental Technical Specitications, or
as required by The ENGINEER. Concrete shall be sampled
and tested by a technician/engineer certified as either an ACI
certified Concerele Field Testing Technician Grade I, or the
equivalent National Institute [or Certification of Engineering
Technologies Technician, with Specialty Concrete Work
Elements Level | 82001, 82002, and Level 1] 84002, 84003,
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840064, 84C10.

1011512 Quality assurance testing and analysis shall be
perlermed in a laboratory accrediled in aceerdance with the
requirements of the New Mexico State Highway and
Transportation Departmeni “Procedure (or Approval of
Testing Laboratenies to Perform Inspection, Testing, and
Mix Design Services”, April 13, 1998 Edition, under the
direct supervision of a New Mexico Registered Professional
Engineer.

161.15.1.3  Tesung equipment used in the performance of
specified testing shall be calibrated annually  with
calibralior. standards traceable to (he National Burcan of
Siandurds, Cerlification recerds shall be maintained a1 the
laboratory for review by The ENGINEER. A copy of the
cerificauions shall be submutted upon reguesi to the
ENGINEER. Quality assurance tesung shall be directed by
the ENGINEER and paid by the OWNER

101.13.2.1  Samples will be taken i the field by The
ENGINEER, in accordance with ASTM C172. at discharge
io the stmeture/application afier all tempering ot the job site
has been completed.

i01.15.2.2 A swnple shall be wken for each design mix el
concrete placed each day. once for cach 100 cu vd of
concrete, once for each 5000 sq. 0. area of slabs or walls, or
fractions thercof, whichever is greater. or as direcied by the
ENGINEER. Hi-lo thermometers will be provided by the
CONTRACTOR to moritor feld curing cencrete
temperaiures and companion icsi specimens while in the
ficld . as directed by the ENGINEER.

101.15.3  Slump tests will be performed on each quality
assurance sample in the field in accordance with ASTM
C143. Concrete used for slump tests shall not be used n
specimens for strength tests. The shuno shall not exceed the
maximum value defined in TABLE 101.C plus 0.25 in {6
mm). Slumps shall be reporled 1o the nearest 14 inch i 1
mm;,

101.15.4  Enirained air iesis will be performed on each
qualiy assurance sample in  accordance with the
requiremtents of ASTM €231 for normal weight concrete,
and ASTM C173. light weight concrete as specified m
TABLE 101.C. Concrete used for entrained air (€515 shall
not be used 1 specimens (or strength tests, The entrained
air shall not be less thas the minimum nor greater than the
madimum entrained air specified plus 0.1 % . Buirained nir
shall be reported to the nearest one tenth of one percent.

101.15.5.1 The cement conicnt per cubic yard {or a load
of concrete shall be determined on each quality assurance
sample in accordance with ASTM C138. The unit weight
shall be reporied to the nearest one tenth of a pound per
cubic foot (one kilogram pet cuble meter). The cement
factor shall be reported to the nearest pound per eubic vard
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{kilogrum per cubic meter;.

101.15.5.2  The portland cement content per cubic vard for
a foad of concrete shall be calculated by dividing the
batched weight of (he poriland cement reporied on the truck
ticket for the load represented by a qualily assurance fest
sample. by the yield, in cubic yards. determined in
1901.15.1. The cement content shall be reporied 1o nearest
one pound per cubic yard. The portland cement content
shall not be less than the minimum cement conlent for the
application specified in TABLE 101.C.

101.15.5.3  The water 1o cementitious ratio {or a load of
conerete sumpled and tested under this specification shall be
calculated by comparing the total water in a load, by weight,
the batched water reported on the load’s baich ticket plus
any water added in the field, to the sum ol the portland
cement and {ly ash reporied on the baich ticket. The weight
of the water shall be divided by the weight of the
cementitions malerials und reported e the nearest one
hundredth value (xx.xx). The water to cementilions ratio
shall be fess than or equal to the water 1o cementitious ratio
for the application specified in TABLE 101.C.

101,156 A non complying field test, slump test,
entrained air test. cemenf content, shall be verified by
sampling and testing a second sample from the same load
represented by the non complying samplefiests, If the second
sarpleftests deternine the material is in compliance, the
load may be authorized for placement and the all guality
assurance tests requited shall be performed. 11 the second
test confirms the imtial (est resulis, the concrete load may be
rejected as directed by the ENGINEER. T the second test
confirms the initial sample non complying (est. the second
samphing and testing shall be payed by the CONTRACTOR,
as specified in SECTION 13. The OWNER shall pay for all
complying test.

I01.15.7.1  Qualily assurance compressive  strength
concrete specimens/cylinders shall be molded 1n 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 {ield curing o the site
when the average umbient temperalure is equal or greater
than 60 “F, site conditions permitting, as directed by the
ENGINEER. If the imiial (ield cure submersion procedure
15 not used, high-low thermometers shall be used (o monitor
the initial field cure temperature of the quality assurance
specimens, and the recorded temperatures shall be reported
in the sampling and testing report. Ifthe curing temperature
recorded on the high-low thermometer exceeds 25 °F,
concrete compressive fest strengths shall be reported as
information only, and the lab of record shall revise the initial
cure procedare for the assurance specimens 1o control the
curing temperatuce to less than 85 °F. Cylinders left in the
field longer than the maximum specified time skail be so
identified and reported “for information only™. A sample
may be taken to the testing laboratory for testing and casting
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provided ihe cvlinders can be molded within 15 minutes
afller sampling.

101.15.72  Strengih specimens shall be moided and tested
m accordunce with ASTM C31, €29, T78 & C93. C192,
and this specification.  The number and tvpe of compressive
strengih et cyhinders shall be o rurimum of fTour 141 6"dia,
x 12"H cyvlinders for channel concrete, aid normal concrele
with nemingl maximum size aggregaic of 1.5 inch 1o 2.0
inch. The number and type of compressive sirength test
cylinders shall be a mmimum of four {4) 4" dia x 8"
cylinders for normal concrele with nominal maxirmum size
aggregale I inch and less. The number and type of
cylinders shall be a minimum of six {6) 4" dia x 8"
cylinders for high early release concreie compressive
strength tests. The number and type of Medulus of Rupwre
flexure 1est beams shall be o minimam of three (31
6"x6"x42" beams or equivalent for Moedulus of Rupture
Tests, as directed by the ENGINEER. Strength specimens
shall be casl using concrele fom the same load as thc
coucrete field tests. When 4"dia. x 8" cylinders are used.
they shall be east in two equal Lfis, each lift rodded (wenty
five times with a three eighis inch {9.5 mm) diameter rod
with a three eizhts inch (9.5 mm} semi spherical tip. The
rodding of a Iift placed on a 1ifl of canercte shall penetrate
into the top of the preceding 1ift.

101.15.7.3  When sirength tests are requured for stipping
of forms or release of structure. a munimum of 2 test
specimens complying with the specimen lvpe specified n
101.15.7.2 for cach test shall be molded and cured at the site
under the sune conditions as the concrele represented by the
specimens.  The specimens shall be retunrned to the Lab ut
the end of the field curing period and Lesied in accordance
with ASTMC39. The test strength shall be the average cf
the test strengths of the two specimens. The critical concrete
compressive strength (£ ) shall be a mintmum of 85% of the
specified design strength.

101.15.7.4 Concrete sirength lest specimens shall be
tested al 7 days and 28 days. One specimen shall be tested
al 7 days and 2 specimens shall be tested at 28 days, and
reporied lo The Engineer. The tesi strength shall be the
average ol the 1est streagths of the two specimens tesied at
either 28 days, or as specified in the Supplemental
Specifications, drawings, or by The ENGINEER.

1011572 High carly release concrefe strength test
specimens shall be tested at 3, 7, and 28 days for concreie.
One specimen shall be tested at 3 days and 2 specimens shall
be tested at 7 and 28 days, and reporied to the Engineer.
The test sirength for high early release concrete shall be the
average of the test strengths of two specimens tested at 7
days. or ag specified in the Supplemental Specifications,
drawings.

101.15.8. Not Used.
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101.15.9.1  Evaluation and accepuance ol concrete shall
meet the criteria established in Chapter 3. Section 3.6.
"EBvaluation and acceplance of concrete." ACI 318-89. [Each
strength test result shafl be the average of twe cylinders from
1the same sample lested 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
resulis equal or exceed the reguired fc and no ndrvidual
sirength test result falls befow the required f'c by more than
500 psi. Quality assurance compressive strength specimens
sumpled and cast when the average ambienl iemperature is
greater than 60 °F, and cured with an initial field cure
procedure other than snbmersion method specified in

1001571, shall be evaluated wsing the highest curing
Lempernauwre recorded by the high-low thermometer provided
for the leid cure and Table 101.E. The iesL compressive
strength shall be compared 1o ihe estmated strength
corresponding o the highest mitial cure 1emperature
indicated in Table I01L.E.  An assurance compressive
strengih test shall be egqual or greater than the compressive
strengih defined by Table 101.E when the initiai field cure
temperature is equal or greater than 83 °F and the initial field
cure is not the submerged method specified in 101.15.7.1,

TABLE 10L.E

MINIMUM COMPRESSIVE STRENGTH, T,

£, Pyyx I,/ 100, psi

“F 2] 73 80 85 50 G5 100 105 110 115 P20
Cure P,y % of Specified Strength. £, [1.3]
Day(s) T T ! - fh. b L
3 100 108 114 120 122 125 125 120 115 10
7 G0 101 G2 103 100 o 95 a1 78 75
28 igd 97 95 93 S0 83 85 8z 78 75
Notes: 1. Reference ACI 306, 6.6.1
2. The Non Snbmerged assurance cylinder cure recorded maximum initial field cure temperature. i a high-
low thermometer was not used, the highest ambient temperatnre recorded for the mmifial cure period by the
national weather service will be used as the initial cure temperature.
3. ", specitied compressive sirength
101.15.9.2 i individual tesis of eilther laboratory-cured coring 1s required a coring plan will be prepared by the

specimens produce strengths more than 500 psi (3.4 MPa)
below f'c, or, if tests of feld-cured cyhinders indicate
deficiencies in protection and cunng, steps shall be taken to
assure that the load-carrying capacity of ihe stnicture is
adequate. If the presence of low-strength concrete is
confirmed and compuiations indicate thai the load-cartying
capacily may have been significantly reduced. tests of cores
drilled from the urea in question shall be required in
accordance with ASTM C42, as direcied by the
ENGINEER. Three cores shall be taken for each case of an
individual cylinder Lest more than 500 psi (3.4 MPa) below
f'c or where the average of any sel ot three consecutive
sirength test results is below fe. If the concrete in the
structure will be dry under service conditions, the cores shall
be air dried (temperatore 60 to 80 °[ and relative humidity
less than 60 percent} for seven days before test and shall be
tested dry. 1{the concrete in the structure will be more than
superficially wel nnder service conditions, the cores shall be
immersed in water for at least 48 hours and tested wet. If
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ENGINEER no later than 42 calendiwr days afier the
placement date. Coring shall be completed and a report
submilied no later than 56 calendar days afier placement.
Core sampling for non complying 1e5ts shall be taken at the
direction of the ENGINEER and paid by the OWNER. The
CONTRACTOR shall Dbe responsible f{or maierial
replacement of the samie design mix in adjacent concrete at
no cost 1o the OWNER where samples are removed.

101.15.92  Concrete in lhe arca represented by core tests
shall be considered struchirally adequatc i the average
strength of three (3} cores is equai or greater than 85% of
the specified design strength {f'c), and no single core has a
compressive strength less than 75% of the specified design
sirength. To check testing accuracy, locations represented by
erratic core strength may be retested. If 1hese sirength
acceplance crleria are not met by the core tests, and if
strmctural adequacy remains m doubt, The OWNER and
EXGINEER may order load tests as outlined in Chapter 20,
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ACI 318 for the questionable poriion of the stucture. Load
tests shall be paid for by The CONTRACTOR.

101.15.9.4 I the struciure under consideration does not
satisTy the above strength acceptance crilena or the criteria
of Section 20.2 or 204, ACI 318 The OWNER may order
The Contractor 1o remove and replace any portion of the
structure which is not in compliance with the above. If so

ordered, The CONTRACTOR shall perform such work at
his own expense. The CONTRACTOR shall paich all core
sample holes with the same or similar matenals adjacent 10
the core hele. The patching concrete shall be placed and
cured n accordance with the requirements of this
specification.

101.15.10  TZST REPORTS

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

Al Field Duta
1 Dare of Sampling
2 Time of Samplng
3 City of Albuguerque Project or
4 City of Albuquerque project or Permit Number
3 Contract Title
6 Portland Cemen: Concrete Supplier
7 Delivery Ticket Number
8 Design Mix Number

9 Sunmipling Iocadon as defined by the Project Plans and Specifications

10 Ambient temperature at time of samgling, “F
11 Material terperature at tinie of sawpling, ©F

12 Mixer drum mevolulion count at start of cischarge of concrele

B. Field Tests Results, with specifications.
Slump, it fmm)

Entrained Air, %

Unit Weigl:, pef tkg/m')

w4+ fa) Tatio

Cement Favior, C.F., Ibs/yd’ (kg/m®)

[ S VRN N LR T R

C. Comments

Accuracy

XXX
{XXXX)
XXX

XX {(xxxR)

Cement pay factor determined in accordance with 101.16.2

1 Report any adéiden of water and materials and amounts by either volume or

weight, prior to and atter sampling.
2 Report mixer revoiutions count at time ot discharge.

3 Record number of mixer revolutions after field teipering with water and/or
admixtures, 1nd @ what mixer speed, mixing or agitating speed.

D. Laboratory Tests

1 Calendar reference and day count tfror date of sampling for each swength test

sample

2 fc compressive strength test result reported to psiy MPa

3 M.R. Modulus ot rupture reported o nsif MPa

E. Analysis & Certification

The testing ‘aboratory shall provide cerdirtcztion the sampling 2rd testing were performed in compliance with the

requirements of the specitications.

Certitication shall be provided by the New Mexico Regisiered Professional

Engineer ii: direct responsible charve of the laboratory testing prograri.
g L £ bl

(REVISED Jan., 2003, LIPDATE 7)
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101.15.10.2 Test  resulis shaill be reported to The
ENGINEER, CONTRACTOR, concrele supplier and
Materials and Testing Laboratory, Consituction Division,
Publie Works Departiment, in writing, within 7 working days
of completion of the test, as direcied by the ENGINEER.
Nan-complying tests shall be reported within one working
day of completion of the test.

101.16 MEASUREMENT AND PAYMENT

101.16.1 Measurement for Portland cement concrete
supplied under this specification shall be by LOTS as the
area, volurnes, and as specified in the contract documents, as

directed by the ENGINEER.

101.16.2 Payment [or Portland cement cuncrele supplied

under this specification shall te (or each LOT. at 1he
contract unil price adjusted in sccordance with the formula
below and TABLE 101.F, as directed by the ENGINEER.
A LOT shall be defined as either the volume or ares of
concreie [or each design mix placed on a project in a day as
defined in the CONTRACT. The adjusted unit price shall he
calculated using the formmia below and the pay facior, CF .
defined in TABLE 101.F. The pay factor shall be defined
by the nimber of sumples representing a LOT. and, the %
variance of the mean/average (M) poriland cement content
of the LOT from the minamwmn cement content specified in
TABLE 101.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 {or a type
ol'congrele shall represent a LOT ol that type ol concrete.

UP'=PF X UP
UP", Adjusted Contract Unit Price
PE, Puy Factor , PF= 030 x {1.00+ CF, )
UP, Contracted Unit Price

TABLE 101 F - CEMENT PAY FACTOR CALCULATION, Cr.,

n, nueiber of samples Deficiency, D = (C - M)iC CF,
3, OR MORE D <00
1.00
D > 100 Remove and Replace
D, Deficiert cement content as % of C, minimum
C, Mirimur cement content specitied for the application in TABLE 101.C
M, Averaye or imean (M) cement factor for a LOT. The cemen: fuctor shall be caleulated as the average of
cement tactors of all tests taken for 2 LOT, but not less han -hree tests, determined in accordance with
131.15.6.
1] If determined by the ENGINEER to be more praciical to accept the material, the LOT mzyv be accepted

under writien agreement between. the OWNER and the CONTRACTOR at an assigned pay factor CFp=

0.76.

(REVISED Jan. 2063 UPDATE 7)
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SECTION

102

STEEL REINFORCEMENT

102.1 GZNERAL

forkh
reinforcement,
wire mesh rein-

The following specifications set
the recuiremenis for bar
wire reinforcement, and
forcement. The reinforcement shall con-
form accurately to the dimensions and
details indiczted on the plans or other-
wise prescribes; and before being placed
in any concrecze wWorx shzll be cleaned of

all rust, mill sczle, mortar, oil, dirg,
or ceoating of any characzer which would
pbe likely to destrov, reduce, ot impatir

irs proper bending with the concrete. HNo
reinforcing steel will be accepted undet
this specificacion until it has been ap-
proved by the ENGINEER as conforming with

reguirements prescribed therefor, When
regquired by the ENGINEER, the CONTRACTIORE
or vendor shaill furnisihn samples thereof

for testing and notify the EMGINEER as to
when and where they Wwili be available.
Such sameples shall be {furnished at  the
expense of the CONTRACTOR or wvendor, but
the cost of any testing that may be re-
gquired will Dbe botne by the  (OUNER.
Samplaes shkall only be taken in the pres-
ence of the EHGINZER. The CONTRACTOR
shall furnish a certificate mill test
report for each heat or size of steel
when reguired by the ENGINEER.

102.2 REFERENCES
102.2.1 ASTH
4 o8l A 615
A 185 A Blé
1C2.2.2 &acC:
313
102.3 BAR REIUFQRCEMENT
102.3.1 Reinforcing stee=l bars shall be
deformed intermediate grade billet steel

conforming with ASTM A €15, Rail steel
conforming witth ASTH A 616 may be permit-
ted by the ENGINEER. The Grade shall be
40 or 60, unless Grade 60 is specified on
tne standard detall drawings or on the
construction plans.

10z.3.2 In testing bar reinforcement,
only the thecretical cross-sectional area
will be used ir all computations.

102.3.3 Bending of steel will conform to
requirements of ACI  31l3. The wvarious
agrades of steel shall not be used inter-

changeably in structuces. If rail steel
ts used, shop and field bending shall
comply with the following provisions:

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

102.3.3.2
bar at
apparatus.

Unrestricted nmnovement of the
points of contact with the

102.3.3.3 Close wrapping of
arcund the pin orf mandrel
bending operations.

the specimen
during the

102.3.4 Bending or straightening of re-
inforcing steel shall be acconplished in

such a manner and by such means as to
insure that wno damage to the material
will rTesult as a c¢onseguence thereof,

Bars shall not be heated to performn bend-

ing of bars. Kinked bars shall not bDe
used.
102.3.5 Cutting reinforcement steel by

means of a cutting torch is prohibited.

102.4 WIRE REINFORCEMENT

Wire reinforcement shall, in all respect,
fulfill requirements prescribed in ASTM &
B2.
102.5 WIRE MESHE REINFORCEMENT

Megh 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 =0 cgonstructed &as ko
retain its original shape and form during

the necessary handling. The effective
cross-sectional arfea of the metal shall
be egual to that specified or indicated

on the plans.
102,68 WIRE TIES

Wire for ties shall be black,
not lighter than 1& gauge.

annealeg,

102,7 MEASUREMENT AND PAYMENT

steel reinforcement will be included in
the measurement for teinforced concrete
per cubic yard ot square vard in place,
unless otherwise stipulated in the Big
Proposal, Payment will be made at the
unit price per cublc yard or square yard
as defined in the bié proposal.

102-1



SROCTTON

163

EFCAY-COATED STEEL REINFORTING BARS

103.1 GENMERAL

This =zection covers deformed steel rein-
forcing bars with protective enoNY—
cozting applisd Dby the elesctrostatic

spray methnd,

103.2 REFERENCES
103.2.1 asTM

a 615 R 617

a £16 A 778
103.2.2 AABHTC

¥ o234
103.2.3 AMERICAN WELDING SOCIETY

AFS D 1.4
192.3 ®MATZRIALS
i03.3.1 BAR RZINFORCEMENT: reinforcing
nars shall be deformed, intarmediate
grade, poiliet steel conforrming with ASTM
A 612 or rail steel conforming with ASTM
4 6Ble, The latter steel shall be bend-

tested and stall wmeet the bend-test re-
guirements for axle-stesl reinforcing

pars, ASTx 2 517, Grade 60; and the bar
markings rolled into the =surlace of the
bars sha:l 1include the le:ster "R" to
designate rail steel meeting these
reguirenents,

103.3.2 ZPOXY-COATED REINFORZING BARS:

Wnen specified in the construccion plans
or reguired by the ENGINEER, epoxy-coated
reinforcing  bars shall confcrm  with
AASHTO M 284, utilizing the cresinforcing
pars defianed in Subsection 103,3.1.

103.3.3 BAR MATS: Bar mats shall con-
form with AST» A 184, atilizing zhe rein-
forcing Dars defined in Subsection
103.3.1. rats shall be fabricated from
reinforcing Dars. Metal clips =shall be
epoxy-coated, Nonmetallic c¢Xips may be
substituted., Cceating damage at the ¢lip-

ped or welded intersections shall be re-
pairec in accordance with  Subsection
103.3.4.

103.3.4 rEZ2aIR OF COATING: when re—
guired, damaged epoxv-coating shall be

repaired witrn patching material conform—
ing with ASTY A& 7F75, Repzir shall be
done in accordance Wwith the patching
material manuiacturer's recommendations,
103.4 FABRICATION

A1l reinforczerent shall be bent cold un-
less otherwise approved by the ENGINEER.

103.5 FI=ZLb INSTALLATICH

Epoxy-coatad ‘reirforeing bare
formwork shall rest on coated
supports, of on Dar supports
made ©f dielectric material or other zc-
ceptakle materjals. Wire bar supports
shall be c¢oated with dielectiric material
for a wmwinimum distance of Z inches fren
the point of contact with the epoxy-
coztad reinfercing bars, Reinforcing
bars us=ed as suppor:t Bbars shall be
epoxy-coatac, I walls having epoxv-
coated reinforecing bars, spreaders where
specified by the vlans or ENGINEER shall
be epoxy-coated, Preprietary combination
bar clips and spreacers used in walls
Wwizh epoxy-coated reinforecing bars shall
be made of corrosion resistanc material.

103.5.1
supportedc
ire bar

102.5.2 Epoxy-ceated reinfsrcing bars
shall be fastened with nylon-, epoxy-, or
plestic-coated tie wire cr other acceptb--
able materials.

183,5.3 splices of reinforcing  bars
shall be made only as reguired [s14
permitted imn the construciion plans or

approved by the ENGINEER.

103.5.4 when recuired or permitted, all
welding of reinforcing bars shall confeorm
to AWS D 1.4, inless otherwise
permitted, welding of crossing bars (tack
welding, for assenbly of reinforcement is
prohibited.

ventilazion shall be
Wwelding epuxy-coated

103.5.5 suitablzs
provided when
reinforeing bars,

163.,3,48 after conpletion of welding on
epoxy-coated reinfereing bars, coating
damage shall be repaired in accordange
with Subsection 103.3.4. 21l weids, and
gal. steel splice nembers when used to
splice bars, shzll be cozted with the
same material used for repair of ceoating
darage.

103.5.7 when reguired or permitted, me-
chanical connecticns shall be installed
in  acgordance with the splice device

manufacturer's reconmendaticns.,

103.5.8 After installing mechanical con-
nections on epoXy-coated reinforcing
bars, coating danage shall te repaired :n
accordance with Subsection 103.3.4. All



parks of nechanical connectiong used on
coated oars, including stesl splice
sleeves, boliz, and nuts shall be coated
Wwith the same rmaterial vsed for repair of

L1% I

coating danace,

102.5.9 Seinforcing bars partially
emnbedced in concrete shall not be {ield
bent, axcept as indicated on the

construction plans or approvec by the
ENGINEER. when heat 1is used to field
bend 2pdxy-coated reinfarcing bhars,
suitable wvertilation shall be provided.
When epoxy-coated reinforcing bars are
field bsent, coating damags shall be
repaired accordance with Subsection
103.3.2,

103.5.14 Jnless permitted by the ENGI-
MEER, ceinigrcoing bars shall not be cut
in the field. When epoxy-coarted rein-—
forcing bars are cut in the field, the
ends of knhe bars shall ve coated with Ehe
same material used for repair of cozacing
dariage,

103.5.11 FEzuipnent for hancling epozy-
coated bars shall have prozected contact
areas. sunclez of coated bars =hall be
lifted zr mulciple pickup moints to nini-
mize bar-ic-bar abrasion from zags in the
bundles, Coated bars or Dandles of
coated bars  snhall not  be dropped  or
araggend, Coated bars shall be stored in
protective cribping. Fading of the colse
of

the e23zing shall neot bes causes for
reject-ion ot epoxXy-coatad rzinforcing
bars., Coating damage due &o¢ handling,
shipment anc placing need not be repaitved
in cases wihere the damaged z2rvea is 0.1
squares irch or smaller. Damaged areas
larger than 0.1 square inches shali be
repaired in  accordance with  Subsection
103.3.4. Toe maximam an £t of damage
including repaired and unrspaired areas
shall not exceed 2 percent of the surface
area of each onar,

&)
LT

103.6 MEASURENMEIUT AND PAYFENT

Epoxvy-coated steel reinforcenment will be
incluced in  tne measurerent Tor this
special tyoe of reinforced concrekte.
Pavrment will be made 2t the reinforced
caoncrete’s a1t price per cublc yvard or
sguars vard as defineq 1 the Bid
Proposal,



SECTION 185
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-30G9 Specifications for Liquid
Membrane - Forming Compounds for
Curing Concrete

E-97 Test Method for 45-deg., O-deg.
Birectienal Refleactance Facter of
Opagque Specimens by Broad-Bond
Filter Reflectometry

105.2.2 This Publication
Section 111 Colored Portland Cament
Concrete

105.3 MATERTIALS

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 vhen 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 c¢alored concrete. The curing compound
used on ¢olored concrete shall be as
specified in Section 111.

105.4 APPLICATION

The curing compound shall be applied so as
te form a wniform, 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
gallon.

105.5 MEASUREMENT AND PAYMENT

No separate measurement or payment will be
wmade for curing compound. The cost of the
curing compound and ifts application shaill
be included in the cost of the work it is
applied too.

105-1
(REVISED 12/92, UPDATE NO. 4)



SECTION

CEMZINT MORTAR

1¢e.1 GENZRAL
Cerent mortar prepared under Lthis speci-
fication shall consist of a wmixture of

cementiticus rwaterials, aggregace, and

water,
106.2 REFERENCEZS
166,21 &astTH
c 5 C 207
< 91 C 26¢€
Cig4 c 279
136.2.2 mThis publication
SECTION 101
106,3 DESIGHATIONS
lG6&,3.1 7The designation of cement mortar

according te tvpe listed in zhe fcllowing
tabulatior indicates the proporcions of
materials to De used in the preparation
thereof; :the proportions indicated are on
a volume pasis, The type of mcrtar to be
used shall be as spercified in Tables
106.3.,1.,1, 23%8.3.1.2, as =shown on the
plans, or as approved by the IZNGINEER.

i06.3.2 Grocuat shall be
unlizss otherwise

Tygpe M mnmortar,
approved by the EKGI-
NEZR. Neat cenen:t grout shall consist of
cenent mixed with water as necessary to
obtain & fluid and workable mix.

106,4 CIZMENT AWUD LIE

Cerment t¢ be used shall conform with the
reguirements in Seciion  101. Masonry
cement s=hall confoim to  ASTH C 0 91,
Quicklime shall conform te¢ ASTM C 5.
Gydrated line shall conform tc ASTM C 207.

10& .5 AGCEREGATES

Aggregates to pe used shall conform with
ASTM C 144,

10&6.8 WATER

Warer shall pbe clean and free of delete-
rious amounts of acids, alkalis, or
organic mazerials,

106.7 ADMIXTURES OR MORTAR CCLORS

admixtures or mortar colers srall not be
added to tre mortar at the time of mixing

unless approved by the ENGINEER and,
after the mnacerials are sc &added, the
mor-ar shall conform to the recuirenents

of thnis specification.

1Ce

AN GROUT

10E.8 ANTIFREEIE COMPOUKNDS
o anﬁifreeze liguid, salts, or other
substancez shall fHe used :n mortar to

lower the freezing point.

106 .9 MORTAR FOR REPAIRING SPALLED AREAS
AND FOR NOSING GROUT.

Mor-er shall have a fastc setting Portland

cement base, no metallic addirives, andé
shall mix, place and finisr similar <c
tegular conctete, It snhzlil. develop mini-

mum compressive strengths {psi) of 3200
@ Z4 hr. andg 4500 & 7V days. The mortar
shall meet the resistance to the action
of freeze-thaw c¢ycles as  ascertained
using the rapid mechod outlined in ASTH
C-266 and shall show no excessive spal-
ling after 300 cycles of rapid freezing
and thawing in water.

106,10 HEASURING AND MIXINC OF MATERIALS

106.13.2. The method of measuring mate-
rizls for the mottar used in construction
shail be such that the specified portions
of the nortar materiass can be controlled
and accurately maintained,

106.20.2 A1l c¢ementicious materials &and
aggregate shall be mixed fcr a leas:t 3
minttes with the maximor amount of wa:ter

to produce a workable
mechanical batch mizer,

consistency in =

105.1C.53 Mortars that have stiffened be-
caase of evaporation of water £rom thre
mertar shall be re2fenmpered by adding
wazer as freguently &s needed to restore
the rtecuired consistency. Mortars sha:l
be used and placed in final positicn

witkin 2 1/2 hours after initial mixing.

105.1> TESTS

The morcar shall »e designed andéd ths
laboratory mix tested in agcordance wWith
ASTHE C 270,

106 .12 MEASUREMEUT AND PAYHENT

136.12.1 Mezasurement and payment for
mor-ar and grout used in repair c¢f
spalled areas and for joint nosing
material in drainage channe.s shall be by

snall include all
chipping, sawing, sarcéblasting, and
marerials and work reguired for the
completion of the repair.

the sguere foot andg

1061



TABLZ 106.3,..1
NCGRTAR TYFZIS

Horear Portland irasenrcy Hydrazed Lime Agaregate, Measured In
Type Cement Cerent or Linme Putcy A Denw, Locse, Condition
1 1 1 {zype Il} 0 ot ess kthan 2 1/4 and
M 1 J 1/¢ not more than 3 bimes
3 1/2 1 (zype II) 0 the sum of the volumas of
g 1 0 over 174 ko 1/2 the czmeat and lime used.
M a Lo ltype IT) 0
Y 1 0 Over 1/2 to 1 1/4
G a } {zype T
cr IT) 0
Q 1 0 Oover 1 1/4%4 o 2 1/2
K 1 3 Over 2 172 o 4
TABLE 106.3.1,2
MORTAR TYPE VE STRENGTH
lartar Tvpe Average Comprassive Screngch a2t 28 davs, psi

I 2,500

g 1,800

3 750

O 330

K 75



a1z, 2 Mo separats messurenens and
will e made for mortar andé grout

payment
designated

1n oinher applications unlsss
bv the ENGINZER.

106-2



SECTION

JOINT TILLER

107.1 GENERAL

This section specifies tha Zoint fillers

and sealants cthat are apclicable to con-
crete paverernts, concrete channel lin-
ings, sidewalks, driveways, and other
concrete surfacing applications.
107.2 RETEREHCES
107.2.1 ASTM:
C 719 D 554
T €81 p 1731
> zi7 D 175%
o 267 D 2007
T o4li2 L 2240
D 7%4
107.2.2  AASHATO:
% 1c3 T 73
T 5% T 13z
107.2.3 Federal Specificztions:
L2-590
TT-5-0022 7E
107 .2 JCINT FILLERS
107.3.1 REMOLDED JOINT SILLER:
157.2.1.1 Expansion Jjoint filisr mate-

rial shall ccnsist of preneided strips of
a durable fesilient compound.

107.3.1.2 Wher= stiffness
prenolded  expansion Joint  filier, the
strips shall be encased in  saturated
felt, asphalt impregnated cotton webbing,
or  otner satisfactory material. Anyv
material ar fabric used for encasenent
shall pe firmwiy sealed to the body of the
joint filler and snall not be detached
therefrom af:zer immersion in water for a
period of forty-eight hours.

is lacking in

107.3.1.3 Unless otherwise specified,
prenolded Jeint filler may be either Pre-
molded Expansion Joint Filler [acnextrud-
ing and Resilient Bituminous types)
conforming <o tine reguirements of ASTHM C
1751 or Preformec Expansion Joint Filler
(Bituminous Tywpe} conforming to the re-
guirements of ASTH D 994,

107.3.1.4 Expansion joint filler mate-
rial shall be manufactured in & workman-
like manner; and when ten perzent of more

of any let or shipment is ¢f nonuniform
or improper construction, the enzire lot
or shipment may be rejected,

107.,3.2 ASPEALT-LATEX JOINT FILLER:

mn7r.3.2.1
shall

filler
emulsion

Azphalt-latex joint
corsist of asphal:--latex

127
AND SEALANTS

and scdiuam fluosilicate furnished in
separate containers and mwmixed on the
site, The emulsion shzall consist Dy
volume ¢f 60 parts 200-300 asphalt cen-
fornincg to the reguirsments of Sectieon
112, 40 parts of synthetic 1latex (GRS
Type 4 and 5) to 0 parts of sodgiun
fiuosilicate, half strength, The emul-

and sodium fluosilicate shall not be
mixed uantil the 7Joint is ready to be
fillesd. The amount of s=sodiom fluosili-
cate ©C be mixed withk the enulsion shall
be approximately 3 percent to 5 wpercenc
by weight of the enulsieon. The Jjoint to
be filleé¢ shall be thoroughly cleaned ang
strface dry.

sien

107.3.2.2 The sealing conpound shnall
consisc 2% paving asphalt, Grade 200-30C,
confocrming to the provisions of Section
112 cf these specificaticons, emulsified
witn rubber later in the oDresence of a
suitabie emulsifying agent; rubber latex
designeted as GRS Type £; or any other

approvec type containing approximately 40
percent solids.

107.3.2.3 The resulting emulsion shall
consizt »f a wminimur of 55 percent of
pavine zgphalt and a minirum of 36 per-
cent cf rubber latex and shail conform to
the requirements se- Zorth in the Tabls
107.3.2.3.

107.3.2.4 Test Report and Shipment Cer-
Tificate for Aspna.t-Lakex Joint Fil-
lers: fach shipment shell be accompanied
by a cerzificate from the vendor that the
mater:al will conply with the above
specifications and such certificate shall
bz dszliversd to the ENGIHEZR, The cer-

cificate shall show the shipment nunber

for the entire lot of magerial contained
ir the shipment and shall also show a
list wnich will enable che ENGINEER to

i¢enzify each individuzl container by the
vendor's batch number, with which each
container shall be plasinly marked.

167.2.2.% application for Aspnalt-Latex
Joint Filler:

i07.3.2.5.1 At no time shall the
erllsion be subjecred to a temperature
below £ degrees F, Pricr to application,

the material may be warmed, if necessary,
to permit proper poiuring ©of the Joinks.
The method of heating shall be carefully

cerkreclled tro aveoic overheating of any
part of the container or wmwixture and
undsr no circumstances shall the emulsion



Spectfication
Designakbion

TABLRE 107.Z,z.:

ASPHALT-LATEX ENMULSICS

Tes:t
Hethod

GOTWT SEZALTHG COMPOURD

Limics

Furel Viscosity
at 77°F

Siave Test

<]
Yt
fu
4}
o
%
s
e
L

behvdracion LOss

Time cf "3set
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AR
T

-1

e
AAMERTC
T 59

ASTH
D 217

- e
1
02

L[]

[T
i3]

15 tc &0

Before addirc agelling agent,
Before zdding gelling agentc.

The penstracion test iz macds

on & specimen prepared Ly
stitring 5 percent of sodium
fluosilicate into the
asphalt-la-ex emulsion in a
6-ounce czen ointmenkt can.
The specirmer is thep allewed
to stand in the air at a
tepmperature c¢f 77 deqrees 3
+2 degrees F for & period c¢f
30  minutes and  is  tken
penetratsd Witk a grazse
cone under & toczl load cf
150 gramz in accordznce wigh
ASTH D 217,

after acdi-ion of 5 percent
nof zodi: flucsiiicate and
curing 24 heouvrs at 1037
degieexs +2 degr=ss F +the
gpacinen sina_l nave an
elasbic recovery of no= less
than 74 parcent,

a
oven Feintaine etz & kam-
perature o
degrees ¥ for
hours. Gelcnt loss frcm
dehydraticn shall not exczed
30% ¢f sample fested.

rn
3
=

After mixing the emulsicn
with 1 percent L0 & percsn:
by weighkt powdersed scdium
fluopsilicate, the emuizicn
shall hLarden or develcp a
"set"™ in  frem 15 to &0
minutes, tnder fielc
conditicrs,



e hezred to @ temparature grezter whan
130 degrees 7

shall bpe
mechanical

1p7.3.2.5.¢% Jaincs and c¢racks
tnorougnly cleaneé by hand ot

means imrediately in aavance c¢f pouring
the filler matzerial. When new pavement
has been curecd by the Pighnenied Sealing
Compound Method, the Jjoints arnd cracks

snall be thoroughly scrubbed by means of
a Wwire brush or & cloth mop saturated
with gascline or by other approved means.

107,2,2.5.2 &1l joihts and cracks shall
be surface dry before application of the

joint seaist. No sealetf shail be placed
during unsutizadle weather o¢r when the
atmospheric temperature is below sQ

degrees F or when weather conditions in-
dicace that the tenmperature nay fall teo
32 degrees F within 24 hours. immedi-
ately before pouring Jointz and cracks,
the emulsicn shall be mixed with from 1
percent tc £ vpercent by weight of pow-
dered sod-um fluasilicate,

107.3.2.5.,¢ The Jjoints anc cracks shall
pe  fillséd in a neat and wverkmanlike
manner by neans of cornucopiz  pot  or
other appreved method.

107.3.3 ZPOLYETHYLEME FOAM JQINT FILLER:
107.3.3.1 vaterial: Polyethylene foam
fiiler mazerial shall conform to specifi-
cation ASTH D 1751 and ASTM D 17532 and
shall have a density of 2.5 to .0 pounds
per cubic £t. 1t shall be constructed of

closed cell), cross linked, polyethylene
foam.

107.3.3.2 Inscallation: The c¢losed cell
polvetnylzsne Ziller shall be ¢u:t to size
and shape of 3:he Jeint to be filled as
shown on tke plans and *“ne Standard
Details. The filler shall be held in

place agasinc: previously poured ceoncrete
with metal or wood stakes or forms which
shall be removed as newly placed concrete
holds the filler 1in place. Nails or
other fasteners are not to be driven into
concrete martar or nosing magerial for
the purocse of holding filler material in
rplace.
107.3 JQOINT SEALANT
107.4.1 ETHYLENE

SEALANT (ZVA ZCAM):

VINYL ACETATE FOAM

107.4.1.1 HMaterial:

107.4.1.1.F =E¥YA foam to be usad to seal

joints shall be preformed £foanm sealant
per AASHTO ¥ 153, Type II or III, ultta-
vielet resistant, 1t shail be a non-
extruding .expansion/contracoion, water~
proof materizl, closed cell, CIoss

linksd, with 2 density range of 2.5 to
3.5 peunds pesr cubic foot. EVA  fcaw
shal.l be used to seal Zoinits where the
wicth of joint to be sealed is 1 inch or

grezter. EVa foam sezlants shall be 2%
percert wider than the 3Jjoint width and
conpressed into the Joiat per the

menufacilirer’'s recommendgazicns.

107.4.1.2,2 The bonding agert Lo be used
top bDoad EVA foam to concrete Or nortar
shal: be & 100 percent solid 2 part epoxy
which mweets ASTM C 3El, Tvpe II, Grade 2,
Class 28 and C as approved by the ENGI-

NEER. The bonding agent shall o2 used
according ko the manufacturer’s e~
conmendations. Care shall be taken to
assure that the bonding agent does nct

acdhere to the exposed surface
foar sealant.

of the EVa

107.£.1.2 Preparation and Application:
107.4.1.2.1 Immediately prior
cacicn joints shall be
to remove laitance,

to appli-
sanG-blast-cleaned
curing compound, ang

other bond inhibitors. At the time of
application, concrets nust be cured a:
least 7 days and attzin at least 89
percent of design strength. The wvertical

sicdes of the Joint area to be
shall be clean, 4ry, smooth,
free of any foreign material,

sealed
sound, and
Tne botbtor

of ths area to be =ealed, if concrete,
shall be covered with 2 polyethylene
pondbreaxer, minimur 1736 dinch  thick,

befcre applying the bonding agent to the
vercical sides, <tThe bonding agents shall
be =zpplied to completely cover both the
nosing and the sealant surfaces which are
tc be bonded and to no other surface.

107 .4 .1.2.2 Sealant shall be extruded :c¢
the bottzeom of the joint groave and togied

te werk the sealant intc close contact
with the Jjoint surfaces :to eliminate air
bupbl:les. Any sealant that dees not cure
properly, fails to es:tablish a satisfac-

tory bond, protrudes more than one half
inch above the finishbed concrete surface
adjacenc to the Jjeint, does not con-
pletely adhere to the sides of the jeoint,
15 damaged by the CONTRACTOR'S opera-
tigns, or is not satisfactorvy 1in the
opinion c¢f the EUGINEZR must be removed
anc the joint recleaned anc resealed.

107.4.1.2.3 After the bonding agent h=es
set, sazlant that protrucdes 1/8 to 1/2
inches shall be cut with a power sander
to the c¢ongcrete suriace, The sealant
will then be coated wikk =wo c¢oats ol
ultra-violet proofing, opaque, vinvl

cecating, which will prociace approximately
6 mils thickness, as approved by the
ENGINZER.
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167,42  TUHO COMPONENT URETHANE SEALANT:

1537,4,2,1 ¥aterials:

107,4,2,1.2 Twa Component Urethane
Szalant tc be used to seal joints shall
meet Federal Specifications Wo. TT-5-0022
7z, Tvoe I Class & (FPour Grece} or No.
TT-5-002z 78, Type Ii, Class A {don-
saqg). Two  Component Urethzne  Sealant
snall be used to seal expansion Jjoints

lass thar 1 iach in width,

107.4.2.1,2 “he bondinag agent to be used

o bond Zhe Two Coemporent Urethane
Sealant to the congrete or meorktar nosing
£hall be 2 ecne-component solvernt bpased

svatem, as sealant manu-

facturer.

Zuirnisned by the

147 .4.2,1.3
pe placsd
concrete ©r air

Urethane sealants shall not
when the temnperacurs of the
is below 40 degrees F,

The non-5ag  sealant shall be used in
3o0intts ofkrer tnan horizontal, Dimensions
of urethane sealants shall Ee as sinown oOn

the drawincs.

i07.4.,2.2 Frepatration  and
TWO compsnant Jrethane
donding Agents shall be inscalled in ac-
cordance witr. the manufzgturer's recom-
mendations  and Subsectzion 107V.4.1.2 of
his specification.

Application:
cezlancs and

167 ,4,3 ASPHALT ZUBBER SEALANT:

107,4,3.1 Hz:srials and Mixing {(Xethod A)
i67.4.,3.1.1 Fituminous #aterial. The
situmincous Fwaterial shall ne asphalt
ca2ment, having a maximum penetration of
120-150, cc_plyinq with the requirenents
af Seckion Z1Z.

197 ,4.3.1.2 The granulated cruxbh ruboer
{100 percert Vulcanizec) shali mest the
following reguilrements:

PASSING 51zVs PERCEL:T

48 100
§10 95 - 120
#30 o - 0
#40 a0 - 4

NOTE:  The granulated cramb ruboer shail
be accepted if{ accompanied by thne
certificate of complizncs from the
sump_.lisr that the material has
besn tested during the grinding

process  and meets  the

specified.

gradation

107.,4.3.1.2.1 The specific c¢ravity of
the granulatsc rubber shall be 1,15 +
0,02, The ruabber material saall be free

137-4

¢f fakbric, wire, or o:iher
rater>zls excepb fhat up
ca_cium carzonate pay be
vent ¢he parcicles

contamirasing
=0 4 perceat cf
inciuded to pre-
frer sticking kogether,

i07.4_.3.1.3 pilu=zat  Zox
asphalt cerent and crarulatced sl Thle
rubber mixture shall Lave 2 boiling pcint
cf nae less than 350 B, and the
tenperature of thke ‘ot asphalt-rukboer
sznall not excesd 350 F., at the time the
diluent is added.

diluking che

6T .4.3.1.4 Mixing, The
the cranulated crumb rubber
/3 percent + 2 percent of
welght. o

percentags o7

snall be 32
the asphalsz
1e7.,4,2,.1.4.1 The

materials  shal: oe

cembinzd as rapidly as possible for sueh
& tire and at such a cemperakture thac the
congigszency of the mix approaches that of
& semi-fluid material, Tne temperaturs
of tnes aspbhalt cemen. shkall be besween
350 and 395 degrees F.

i07.4,3,1.4.2 Afrer th= full reac=ion
betwzsn the asphalt csnent and the granu-
latec¢ rubbszr has occurrzd and before ap-
plica-ion, the mix may De cut back wih
diluent, The maxizumr amount of diluent
vsed shall not exceec 7 1/2 peccent Dy
volume of the hot asphalt ceneni--

crumb rubbder
acdjusting <he

granulated
cuirsad for
spraving.

composition
viscosity

veang that s
=2zction has Zaken
may be slowly re-

107,4,%.1.4.3 In the = delzy
ceccurss after the full ¢
plaze, the naterial
neated to an acceviable spraving tenpera-
tere with no  detrimental effect bu:z,
because of the polymer zeversion thac can

ccgur wnen the granulstad crumd rubbar is
reld akbk high temperature(s) for a pro-
lenceé btime, the material shall not b=
rereaked to tenparzcurss above 350

decress F.

f7.4.3.2 Materials and Hixing

{Method B):

137.4.3.2.1 Bitumingus Material, “he
: nous material shall e Asphzl:

cepment,
12¢C, complying with the

having a wmaxinum penetration of
requicrements of
112 and shzl: pbe fully compacible

the ground rubser,

Sec t o
wikh

10v.4.3.2.2 Rubber Exrender 0il, The
exterder oil shall 22 & resinous, nilgh
flash peoint aromaiie hydrocarbon meesing
che fcllowing test reguivements:

Viscocsicy,
{asTH D 88)

550 @ 1€0 degress F.
2500 Min,



Flesh Foirt, C.0.C., degrees ¥, 3%Z Min,

Molecular Anzlvsis (ASTHM D-2907)

Aspinaltenes, percent by weighs G.1 Max.
Aromatics, percent by weight 5% Min.
107.4.3,2.2 Rubber Componenzs. The rub-

ber ghall be 0U.5. Rubber Reclziming Con-
pany designation G 274, or approved egual

meering the Zfolliowing physicsl reguire-
nents:

107 .,4.3.2.3.1 Composition: The rubber
shall be = dry, frees flowing bklend of 40
percent powdered reclaimed (that is,
Devulcanized), rubber anc 60 percent
ground wvulcanized rubber scrap with a
hign natural rubber content and snall bpe
free from fabric, wire or cther contami-
nants except that up to 4 percent of a
dusting agert such as ¢alcium carbonate
may b2 included to prevent gcracking of

the perticles.

l07.4£.3.2,2.2 's1eve Analysis:

Sieve Ho. Percent Passing
3 100
39 50-80
50 15-40
104 0-15
107.4.3.2.3.3 mill Test: When 40 to 50
grams of rukbber 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. Tais will
indicate the presence o©f a 3suitable
guantity of reclaimed, devulcanized
rubber,

107.4.3.2,2.4 matural Rubber Content.
Minimur 30 percent by weight. {A5TH
D-297:.

107.4.3.2.4 ¥ixing, The Asphal: Rubber

8lend shzll be a combinatiocn of the
aspnalt cement, extender oil, andé ground
rubber mixed together at an elevated
temperature in accordance with the
following procedure and prepcrbkions:

107.4.3.2.4.1 Preparation 0L asphalt-
extender oil mix. Blend the preheated
aspnalt cement (250-400 degrees F.) and
sufficient ribber extender oil, {usually
from 2 to 6 percent), to reduce the vis-
cosity of the asphalt cemen: vwo within
the rangs of 800 to 1800 Poises at 140
degrees F., when tested 1in  accerdance
with the reguirements of AASHTC M 266,

Mix thoroughliy by recirculation, stir-
ring, air agitation or other apprcopriate
means.

107.4£.3,2.4.2 Addition of Rubber, in-
creass the temperature 07 the asphal:
cement-excender ¢il  blend with  appro-

priate hszat exchancges to within the rarnge
of 351-425 4gdeqgrees F., and then add an
amoant cf specified grouad rubber equal
to 2C ‘percent, + 2 percent by weight cf
the total asphalc-rukber bSlend. Add the
rubber as rapidly as possible and con-
tinue recirculating Zor a3 petiod of no:
less trtan 30 minutes after the incorpora-
tion of ail the rubber,

1IC7.4.3.2.4.3 suffigisnt recitculation
and/cr stirring of the total combined
mazerizl shall be maintain=d to provide

good nixing and dispersicn. Temperature
of the tocal blend shall be kept between
350-425 cdagrees F.

107.4.3.3 (Construction Rejuirements:
107.4.3.2,1 The egquipnent used for ap-
p.ication shall be c¢apadle 0of maintaining
a cortinuous uniform, honcgensous mixture
throughou- the sealing operation. The
metnod and eguipment for heating and pre-
paring the asphalt-rusker mixture for
appiication shall be sc dssigned as o
preovide a continuous supply of the pre-
pared mixture that will assure sealing
operacicns withont delays due to the

mixing-heating operation. The egquipmert
shal: incorporate a megaanical mixing
device within the heacing unit such that

& continocus mixing of the sealant con-

pound is maintained.

167 .4.2.3.2
fied

The ENGINEE2 stzll be satis-
~hat the material and the mixing
process the CONTRACTOR proposes to use
has been successfully used in similar
circumstances on comparatle projects.,

107.4.3.3.3 nNozzles shall be of
design to provide for uniform application
of the asphalt-rubber material without
clogcing, or other irregularities in dis-
tribution,

adequate

1IC7.4.3.3.4 Should clogcing or ir-
regularicies in distrioution QCCur,
operaciens shall cease until corrective

action is effected,

137.4.3.3.5 Dpefective equipment shall be
renmoved from the project.

197 ,4,3.3.5% Weather Limizations. 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 leas= 4] degrees and
rising, or when the wind conditions ars
such that a satisfactory seal cannot be
achiaved,
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EMGINEER will be the
af wien the mixed material has
consistency for  application.
snall proceed irmediately
the rroper consistency 13 attained.

107.4.3.3.7 The
scle judsze
reached  a
application
after

107.4.3.3.8
the sealan%, the Ijoints
of all 1loose particles,
deletericus substances by meanz of high
velocity «conpressed air, oI ary ather
methods approved by the BHGIKEER.

Immediately prior to placing
shall De cleaned

dust, and other

107.4.3.3.9 only asphalt-rubker sealant

shall be asad te £ill the joints,

107.4.3.3.10 Ho Vehicular Traffic will
be permitted on the asphalt-rubber sealed
joints until sufficient tim2 has elapsed
for the asphalt-rubber sealzn: to become
non-tacky.

107.,4,3.3,11 The ENGINEER shall be the
sole Judge as to when kthe Joints are
properly clesrned and sealed.

107.4.4 SILICONE RUBBER SEALANT: This
work shall conmsist of clieaning the joint,
and installation of low modulius silicone
sealant in the roadway iJcints spegified
on the plans, Tne plans will designate
the tvpe of Joint (transverse or longitiu-
dinal} and lccation of joint,

it7.4.4.1
shall meet the
ing:

Materialas 211 raterials
raquirments of the follow-

107.4.4 1.1 Silicone Sealank:
gealant shall ke furnished 1in
silicone forwulation. The conpeoand shalil
be compatible with the surface to which
it iz applied. Acid cure sealants are
not  acceptable for use on concrete,
Movement capability shall be +10C percent
and -%0 percen: of the joint width., The
physical regquirements are:

Silicone
a4 ogne-part

107.4,4,1.1,% Accessory Items: The
backup matarial shall be compztible with
the sealant or any component of the jeint
sealant svsten, o bond ¢or acdvarse reac-
tion shall cccocur betwzen bhe backup mate-
rial, sealanc, or primer iI primer is
specified.

107.4.4.1.1,2Z Test Requirementz:
Tensile Stress: 150
percent Blogation 7
days cure @ 77 F +3°F
and 43-55 percent R.H.

45 psi maximum
1.01 - 1.518%

Specific Gravity
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Duropekar Hardness, 10-25 (0°8)
Shore A: cured 7 days
@ F7%% +3I°F and 45-53

percent R.H.

o, minimum frem

Srelf Life &
date of manufac-
EUT

Ho chalking,
cracking, or bond
Ioss atcer 50C]
kours

Ozone and U.V,
Rezistance

Bond to concrete pnorzar 20 psi minimum

conerete briguets air

cured 7 days & 77°F +3°F

Tack Free Tine £ Hrs, minioum

Movenent Capability and Mo adhesive or

Adaesion cohesive failure
afzer 10 cycles ac
g%,

1t7,4,4,1.1.3 Test Metnods:

Tznsile Stress 2574 D-412 (DIE )

Specific Gravit ASTM D=734, Method A

Duronesetr Hacdness ASTM D-2247

Ozone and UV Resistance ASTH B-T793

107.4.4.1.1.4 Bond to Concrete Mortar:

“Three priguets molzZed in accordancs With

AASHTD T-132 and poisture gured fer at
least Z8 days shall ke sawed 1in nalf,
cleaned, and oven <dcrisd to a constantg
weighs in an oven at 100 degrees ¢ + 5
decrees. after cooling, <chey shall be
bonded with approximacely 19 mils  cof
silicens sealant and tested using clips
mesting AASHTO T 13:Z. They shall bQe

tested in tension a:t a loading rate of .3
inch/minate.

107.£.4.1.,1.5 Tack Free Time:

Prepare specimen in a nold with an ares

larger than the brass weight describecd
below and 1/4 1inck :zhick. Place a 30
grarw brass welght 1-3/8 inch by one inch
ky 1/8 inch on a polyethlene strip ap-
plied w0 the speciren after trey have
cured for the specified time, After re-
mocving khe weight, peel tae polyetnylzsne
strip by pulling it at 90 degrees to the

compound at a rate of gne 1inch im 3
seconds. No materiazl sheald adhere :to
the pclyethylene when it is tack free.



107.4.,4,1.1.56
adhesion:

Movement Capanility and

inch x 3 inch concrete
acocordance with ASTM C-71%. A

Prapare 1 inch x 1
nlocks ir

sawead face shall be used far bond
surface. Seai 2 inch of bpiceck lsaving
/2 inen cn each end of sSpsgimen  un-
sealed. The depth of s=ealant shall be
3/8 ineh and the width 1/2 iach. Cure
the specimen 7 days in air a:z 77 degrees
F +3 degrees F and then 7 davs in water
at~ 77 degrees F +3 degiees F., Subject
sealant 0 movement in accerdance with

ASTH € 7i5. The rtate of extension or
conpression shall be 1/6 irnch per hour.
One c¢ycle is gefined as extension to one
inch widka ané return to the initial 1/2
inch width,

107.,4,4,1.2.7

Certification: The manu-

facrturer of ‘the joint  sealant shall
furnish certification test results of
each Jot cof the Joint sealant material
furnished to the project t£2 meet all of

the abovs requirements except z=he bond to
cement mortar. Certification srkall show
use of primers where applicable.

107.4.4.1.1.8 Acceptance: Even though a
sealant meets all reauirenments cf the
specificatiorn failure to ©perform ade-
guately in actusl use shall bs just cause
for rejection.

107.4.4.1.2
shall be

Bond-breaking Adhesive Tape
polyethylene and Backer-Rod
ghall e closed cell peliyethylene,
Backer-rod sha&ll pe of citrcular cross
section with a diameter 25 percent
greater than the joint width.

107 .4,4,2 Cconstruction Requizements:
107.4.4.2.2 Cleaning the Joint: The
Joints shall ke thoroughlv cieaned of all
foreign nDaterial ({oil, asonalt, curing
compound, sealant adhesive, paint, rust,
etc.}, including existing seaiant, if
any. The CONTRACTOR may UusSe any one ot
combination ©oi methods below in his
cleaning operation, except: Method 2, saw-
ing is to be used 9nlv if HMethod 1 will
not properly clean the joint.

107.4.4.2.2.1 Method 1 - Eigh Pressure
Water Jet:

The 3joint shall be thorougily cleaned
with & high-pressure water Jet blaster
{3000 psi. =at the tip) and other tools as

necaessary., kfter blasting, the joint
shall be blown out with compressed air.
This process shall be repeated until the
joint is choroughly cleanec . of all
foreign material, including oié sealant,

ans & new, ¢lean concrete f3ace 15 exposad
or the faces of the Zoin:. )

167 .,4.,4,2,1.2 HMethod 2 - Sawing:

If this method of cleaning is selactec
{and approved as noted previously), the
CONTRACTOR shall exercise J4tmost care oo
minimize enlarging the existing width of
the Jjoint. Sawing shall De limited o
only exposed clean, new ccncrete faces on
the join: with & maximum allowable cut of
1/1¢ inch on each face 0f the joint. &l

dusz, sawing residues, arndéd cther contami-
nezion will be remaved Irom the Joirt
faces, If dry sawing wict diamond or

abrasive blades 1s Uused, the sawing resi-
due shall be thoroughly repovad by
biewine out the joint and inmediate area
with compressed air, If wekb sawing with
diamond or abrasive blades is used, the
resuizing saw latence or siarry shall be
conpletely removed £rom the Jjoint and
immediace atrea by fleshinc clean with a
high-pressure 7jet oI clean water, After
flushing, the joint shsll be blown ou:
with conpressed air and allowed to dry 4
hours minimum,

137 .4,4.2,2 Installing Backer-Rod in
Joinzr Prior to placing the backer-rod,
the Joint must bpe thcroughly dry and
clean, Any necessary cleaning, airv
blasting, or air-drying will be conmpleted
befeore placing backer-rod (and sealant;.

Oon  Joirts less than 1 in¢h wide after
cleaning, a round backer-rod of resilient
material, compatible with silicone

sea.ans, and
vent meovement

slightly oversized to pre-
during =zhe sealing opera-
tion will be installec in the Jjoint at
the depch specified on the appropriate
Jjoint detail in the plens of as recop-
mended oy the sealan:t marcfacturer., {The
thickress of the backer-rod will Dbe
greater after sgueezinag it into the joins
and some "rebound®™ may occur--allowancs
must e made for this to insure placing
at correct depth.) ¢n Jjeints larger thar
1l irch after cleaning, use a backup mate-
rial cut from an approved resilient mate-

rial which 1is c¢ompatible with siliconse
sea>ant.

167.4,4.2.3 Installincg Silicone Seai-
ant: The installation of the silicone
sealart is to be done as soon after

placing the backer-red as rsasonably pos-
sible to insure that joint is still clean
ané¢ dry. In the event che Jjoinc does
bacome contaminated, damz, or wet, <the
backer-rod is to be remnoved, the joint
cleaned and dried, an¢ backer-rod rein-
stalleé prior to placing the sealant
material. The sealant material used
shall be a low wodulis silicone sealant



Tecting kthe movement gequiremernts of Seac-
tion 107 .4.4.1.1. The tenpazature ak
time of placenent must be 33 degrecs F oor
nigher. The silicone sealant shall be
applied by pumping ©orC mManual Jeans. If
pumping is used, the pump shall be a suf-
ficlent czpzacity to deliver cthke necessary
volume oI raterial to completely fill the
jeint tc the specified wid:ith arnd height
of sealanz in one pass, The =zczzle shall
be of sufficient size and shape to
closely £it into the Jjoint ard introduce
the sealant inside the oint with suf-
ficient pressure to prevery voids occur-
ring 1in tihe sealant and to force the
seglant into contact with tre  joint
faces. The =sealant after being placed
shall ke tocled to provide the specified
recess depth and thickness ard shape of
sealant as shown on the plzanas, Suffi-
cient force or pressure shall be applied
to the sealant in this tooling operation
to force the sealant against *-he joint
faces to insure satisfactory wetting and

bonding 2f the sealant to :the Joint
faces, The 3ilicone sealant is ncot self-
leveling ard will oot siticn itself

correctly irn  the Jeint under its own
Wwelignzo). “he sealant snzll 2¢ placed to
reasonabliy clase conformizy withn the

dimensions and shape srown on the planrs,

ATy unreascnaole deviation will be cause
for rejection and necessary corlective
accion will bDe made by the Centractor.

See  Sketch 107.4.,4.2.3 for instaliation

detall

07.4.4.2.4 Cleaning Paverent: After a
loint tas  been zealzd, all surplus
seglant or other residue on the pavemenc
ot structure surfaces shall be promstly
remnoved.

107. .2.5 Opening to Traffi Traffic
shall not ke Dernxtted over seal ed joints
until the sealant is tack frez and until
Gebris from traffiic does ncc imbed into

the sealant.

107.4.4.2.56 Special Reguirespents: The
following special requitenernts apply to
this work:

107.4.4.,2,6.,1 Air conpressors ased for
clszaning jecints shall be ecguipped with
gzuitable <iraps capable of r=zmoving all
surplus water and otl in the compressed

air. The corkpressed air will be checked
daily hy the ENGIMEER for cgontanmination.
o contaminated air shall o2e used. The
compresscr £hall be capable cf Jdelivering
conpressed air at a continuous pressure
of at least 90 psi.

107.4.4,2.6,2 Unless otherwise specified

on the plans, the Joints ars to be re-
sealed aftsr azny required pavernent repair.
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107.4.2.2.6.3 any faiivre of the s23]1=¢
joirt due to (1) adresion of corszigon
failuce of joint w=t9’1a {2) unsatisfae-
tory ¢r ilmproper {OLXKManship by  Coy-

TRACTOR (3) damage by CTOUTRACTOR's opsra-
“ions cr public traific will be cause fox
rejecticon, and the Jeint =shall be ra-
paireéd to ENGINEER's satlsfaction at no
gdéitional cost to ths CQUNER,

107 .8 POLYETHYLENE SHEZT BEARING PLATE
AND SLEEPER

137.5.2 MATERIAL: Clzrz high mnolezular
weighk, nigh density, or 1low densi

polyeshylene sheet -0 be used as & bezr-
ing plate or sleeper shall conform to
Taderal Specification L2-530, This nmna-e-

ot

rizl is only used fcr concreke channel
expansion joints.
t07.5.2 INSTALLATICE: The polyethylens

sheet sghall be cuf =0 size and shape of
the kerizontal swurfaces te be coverad,

The c¢concrfete sucface to be covered wigh

polystkylene shest =hzall be smocer zand
flat tc within +1/8 inch when checxesd
with a 10 foot straigntzdge. The sub-

grace upon which che
is to be placed shzll

polyekinylene sheet
ank vary more i

/¢ inch from the 3Specified grade wien
checked with a 10 foot siraightedge,

G746 PRECRUTICH

Tha ranufacturer's recommendation inr

clearance becwWween surface of sealant co

ton of concrete or jcint shall pe closely
cbserved. (Cartain sealanzs will fai: if
the Jeint is over fill=d and sealarz Is

zgllowed to
surface. All

spread  onsc the concrate

joint meterial that does
noi comply with tke manufacturer’s
instaliation recorTRencacions ar tnase
specifications shall be tremoved, Jjoint
cleanad and materia: cerractly installead
by the CONTRACTO® at nc cost to the QUNER.

1127.7 MEASUREMENT AMD PAYMINT
Filier materials and s=alants shall ne

censidered as tncicental Lo conoreace
Jcint  treatment and ne measurement or
pavment will be made fcr these materials
and irstzllation therscf,



SECTION 108

BRICK

108.1 GENRRAL

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

be uniform in guality and shall be culled

or sorted before delivery to the work
site.
10B.2 HEFERENCES
108.2.1 ASTM:
C 32
C a2
C 2la
C 90z
C 1028
i08.3 MANHCLE BRICK
108.3.1 Sewer manhole brick shall con-
form, except for dimensional tolerances,

to the requirements of ASTM € 32Z.

ioB.3.2 Manhole brick shall econform to
the following standard size dimensions:
length = 7-5/8 1inches, width = 3-5/8
inches and depth = 2-1/4 inches.

108.4 BUILDING BRICK

Building brick shall conferm to the re-

quirements of ASTM C &2, Grade MW. The
size and rtexture shall be specified on
the plans or as approved by the ENGINEER.

108.5 FACING BRICK

Facing bprick shall conform to the re-
guirements of ASTM C 216, Grade SW., Type
FBS. The size. color. and texture shall
be as specified on the plans ¢r as ap-
proved by the ENGINEER.

i08.6 PEDESTRIAN AND TRAFFIC TPAVING BRICK
108.6.1 Brick used for sidewalks. drive
pads, or street surfacing shall conform

to the reguirements of ASTM C %062, Class
SX, Type 1. The size of the brick shall

he: length = 8 inches, width = 3 3/4
inches and depth = 2 1/4 inches. The
surface texture shall be smooth and the
coler shall be as specified on the plans

or as approved by the ENGINEER.

l08.6,2 Depending on the size of ship-
ment or order. the ENGINEER may regquest a
randem selection of the briek for deter-
minating the static coefficient of
frietion for the dry brick. Tests shall
be conducted by an independent testing
laboractory and shall be conducted in

accordance with ASTM C 1028. All tested
brick must have a coefficient of friction
greater than 0.65%., Test results shall be
ingluded in the require certification of

the brick. as per Section 348.
108.7 WEASUREMENT AND PAYMENT
No separate measurement or paymeat shall
be made for brieck. unless otherwise

stipulated in the Bid Proposal.



SECTION 109
RIPRAP STONE

109.7  GENERAL

The riprap stone provided and instalied
under this spegification 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
inglude 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
€535 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
Qfficials (Latest Edition){AASHTO)
TI03 Soundness of Aggregates by
Freezing and Thawing
109.2.3 This Pubiication
603 Rip Rap Surface Treatment
510 Gabions

109.3 MATERIAL

109.3.1 Riprap stone shall be stone, rock
or recycled Portiand cement  concrete
compiving with this specification. The
material shall be free of seams, fractures
and coatings and of such characteristics
that it will rot disintegrate when subject
to the action of flowing water.

108.3.2 The minimum specific gravity of
the stone shall be 2.65 for sizes and
gradation specified dn TABLE 209.A, as

determined in accordance with ASTM (127,

latest edition. I[f the specific gravity of

a stone is less than 2.65, the minimum size

of the stene and the depth of the riprap

?ES]] be increased in accordance with TABLE
.B.

109.3.3 The maximum resistance to abrasion
shall be fifty (50) percent determined in

accordance wizh the requirements of ASTM
C535.
109.3.4  The mzximum soundness less shall

be twenty {20} percent detertine in

accordance with ASTM (B8.

168.3.5 The maximum Toss 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
winimum dimension ratio not more than 3:1,

109.4.2 Riprap stone shall comply with the
gradation requirements of TABLES 109.A and
105.8.

109.4.3  Waste Portland cement concrete
complying with the requirements of this
specification may be wused as riprap as

specified in the plans and specification,
as directed by the ENGINEER.

109.5 PLACEMENT

189.5.1  The placement of riprap stone
shall be to the Tine and grade shown on the
plans or as authorized by the ENGINEER.
The depth of the riprap shown on the plans
shall be adjusted based on Table 109.8 for
the specific gravity of the material

provided. The surface tolerances shall be
within the maximum variations shown in
Table 108.C.

109.6 MEASUREMENT AND PAYMENT

109.6.1 Riprap shall be wmeasured by the
cubic yard {cy) placed to the Tlines and
grades in the plans and specifications
complete in place.

109.6.2 Payment for riprap will be made at
the contract unit price per cubic yard for
the type of riprap required, which payment
shall dnclude a1l materizl, Jlabor and
equipment required in placing riprap stone
ags specified in Section 603 and/or 610.

108-1
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TABLE 109.A
CLASSIFICATION GRADATION

DESIGNATION MAXIMUM DIMENSIONS % SMALLER Km [1]
inches {m}
A. GABIONS
TYPE VL 12 {0.30) 100
9 {0.25) 50--70
& (0.15) 35-35 6
3 (D.08) 10
TYPE L 18 (0.45) 100
V2 (0.30) 50-70
& (0.15) 30-55 9
3 (0.08) 10
B. RIPRAP
TYPE M 24 (0.80) 100
18 (0.45) 50-70
12 {0.30} 30-55 12
6 {0.15} 10
TYPE H 36 {0.90} 100
24 (0.60} 50-78
12 {0.30) 30-55 18
TYPE VH 48 ¢1.20) 160
36 {0.90) 80-70
18 {0.45) 30--55 24
g {0.23) 10
f11] Km = mean particie size
TABLE 109.B
SPECIFIC GRAVITY MULTIPLIER
SPECIFIC GRAVITY MULTIPLIER
2.65 1.00
2.60 1.05
2.50 1.15
2.40 1.25
2.30 1.35%
< 2.30 RIJECT
TABLE 109.C

CONSTRUCTION TOLERANCES

MAXIMUM VARIATION

RIPRAP DESIGNATION FROM SPECIFIED FINISH GRADE
jnches (meters)
TYPE VL +/—- 3 (0.08)
TYPE L 6 (0.15)
TYPE M 2 {0.25)
TYPE H 12 {0.30)
IYPE VH +/- 12 (0.30)
109-2
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SECTION 111
COLORED PORTLAND CEMENT CONCRETE

117.1 GENERAL

The Colored Portland Cement Concrete shall
he 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
Integraliy Colored Concrete

111.2.2 This publication
Section 1071 Portland Cement Concrete
Section 105 Concrete Curing Compound

111.3  MATERIALS

111.3.1 The portland cement concrete shall
conform to the requirvements of Section 101
or a5 modified by the Supplemental
Specifications and the approved concrete
mix design,

111.3.2 Pigments used in the coloring of
portland cement concrete shall be either
natural or synthetic diron and mineral
oxides in powder form. Pigments shall

conform with the requirements of ASTM C-070.
111.4 DOSAGE

The maximum dosage rate shall not exceed
the reconmendations 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
Colored concrete shall be batched, mixed,
transported and placed in/with equipment
that s 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 deoes not have the color mixed
throughout the entire %Yead or has uneven
distribution of color in the Toad shall not
be incorporated in the work and shall be
rejected,

111.6.2  The finishing of all c¢olored
portland cement concrete shall be conducted
in such a manner as to not diminish,
streak, or in any way Tessen the coloring
of the concrete.

111.7 CURING

The 1iquid membrane-forming curing compound
used to cure all colored concrete shall be
compatible with the <c¢olored <concrete,
having the same color source pigments as
those used in the color concrete and shall
conform to the requirements of Jection 105.

111.8 SUBMITTALS

111.8.1  The CONTRACTOR shall submit a mix

design for the Ceolored 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 vyard of the pigment
material, and a certification from the
pigment manufacturer that pigment{s)
compiies with the requirements of this
Specification 1in 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 Tess than the size of the typical
element to the cast with the colored
concrete or a four foot {(4') by four foot
{4'y section, whichever is smalier. The
sampie shall be placed, finished and cured
according to the project regquirements to
produce a true sample of the finished
product. The sample shall be piaced on the
project site in a location where the sample

may or may not, as approved by the
ENGINEER, be tncorporated into the
compieted work, The sample shall be
maintained as the acceptance referenced,
once approved for the duration of the
project.

117.9 MEASUREMENT AND PAYMENT

Colored Portiand Cement Concrste shall be
measured and paid for at the unit price per
specific construction dtem as specified
herein or as defined in the Bid Proposal.

111-1
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SECTION 112

FAVING ASPHALT BINDER

112.1  GENERAL: Paving asphall binder for asphal
concrete (AC, bituminous ireated base course constuction
{BTB), and plant mixed seal coat (PMSC), shall conform io
the requirements of this specification. The CONTRACTOR
shall be solely responsibie for the binder supplied under this
specification, its proportions and manuficture. The binder
shail 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 direcied by the ENGINEER. The
CONTRACTOR shall submit his qualifications in wriling,
and at least three references to whom he has supplied the
same or similar binder, as directed by the ENGINEER.

1122  REFERENCES

11221 American Society For Testing and Materials,

ASTM

D3 Siandard Test Method lor
Bitumingus Materials

D8 Standard Definitions of Terms
Malenals for Roads and Pavements

D92 Standard Test Methad for Flash and Fire Points of
Bituminous Materials

Peneration  of

Relating to

D 113  Standard Test Method for Duculity of Bituminous
Materials
D946 Standard Specification for Penetration-Graded

Asphali Cement for Use in Pavermnent Construction

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

D 2042 Standard Test Method for Sombility of Bittninous

Matenals in Organic Solvents

Standard Test Method for Viscosity of Asphali by

Vacuwm Capillary Viscometer

D 2170 Standard Test Metiiod {or 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 Standurd Specification for Viscosily-Graded
Asphalt Cement for Use in Pavement Constnetion

D 4402 Standard Test  Method  for  Viscosily
Determinations of Unfilled Asphalt Using the
Brookfield Thermosel Apparatus

D 2171

112.2.2  American Association of Stale Highway and

Transportation QOfficials, AASHTO

MP1  Standard Specification for Performance Graded

{(REVISEL Jen., 2003, UPDATE NOT)

Asphalt Binder

MP2  Specification for Superpave™ Volumetric Miy
Design

TP1 Test Method for Determimng Flexural Creep
Stiffness of Asphalt Binder Using Bending Bcam
Rheometer (BBR)

TP3 Test Method for Determining Fracture Properties
of Asphalt Binders in Direct Tension (DT)

TP Test Method for Determimming Rheologieal
Properties of Asphalt Binder Using a Dynamic
Shear Rheometer i DSR)

T40 Practice for Sampling Biluminons Matertals

PP1 Accelerated Aging of Asphalt Binder Using
Pressure Aging Vessel (tPAY?}

PP53 Laboratory Evaluation of Modified Asphalt
Systems

PP6 Grading or Verifymg the Performance Grade of an
Asphall Binder

PP-28 Superpave™™ Volumetric Design for HMA

11224 This Publication:

SECTION 116 ASPHALT CON{CRETE

CONSTRUCTION

SECTION 207 PLANT MIXED BITUMINOLS
TREATED BASE COURSE
CONSTRUCTION

SECTION 329 PLANT MIXED SEAL COAT
SECTION 336 ASPHALT CONCRETE PAVEMENT
112.3 MATERIAL

112.3.1 An asphait binder shall be either an asphall
cement, a blend of asphalt ccmentis). or a blend of asphalt
cementis] and admixture{s:, 1o be determined by the
CONTRACTOR. complving with the requiremenis
specified in either TABLE 112.4 60-70 PENETRATION
GRADE BRINDER SPECIFICATION, or TABLE 1i2.B
AC-20 VISCOSITY GRADE BINDER SPECIFICATION.
or TABLE 112.C PERFORMANCE GRADE PG}
BINDER SPECIFICATIONS.

112.3.2  The CONTRACTCR shali submut certilied test
results in writing, with the job mix formula submittal, that
a binder complies with the specification. The certilicaiicn
shall include, but not be lirtied o

(2; name of the supplier

b} source(s) of base asphall cement{s}

(c) tvpe and source(s) of admixture(s}

(d} proportions of materials

112 -1



{e) laboratory tesi resulis of the binder
{1 certification statement that the binder complies with
the requirements of this specification.

A certification shall be submitied (1) for a binder used m the
design of a job mix fornmla as a part of the subminal, and,
2} during the life of an authorized job mix formula as
scheduled herein.

1124 SAMPLING AND TESTING

112.4.1.1 Quality assurance sampling and tesung of
asphalt binders shall be performed by the CONTRACTOR,
#l no cost to the OWNER, 1o verify compliance with the
specification. A sample shall be taken al random during
paving operations from a load(s) of material shipped to any
Cily of Albuguerque asphalt concrete supplier. either at
least once a week , or as directed by the ENGINEER. The
sample shall be tested by the CONTRACTOR to venfy
compliance with the specification requirements specified in
gither 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 resulis shall be reported in to the
ENGINEER within 24 howrs of completion of the test(s).

Complying sample test resulis shall be reported m 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 ola job
mix formulals) shatl be tesied, and certified to comply with
this specification. Written test results of the design sample
binder tabuiated with specificalions with the certification of
compliance shail be reported as specified hercin and
included in a job mix formuli snbmittal.

112.42 A test report shall include, but not be limited to,
(1) report date, (2) date of sampling, (3) bill of lading
number of load sampied, (4} destination of load, {5) report
of test results, (6} slandard lest idenfifications, (7)
specification requirements, (8) statement of compliance, und
certification signalure. Failure 10 comply with quality
assurance lesting may result in rejection of cither the binder,
and/or the job mix fonmula, and/or the associated job mix
placed on a project, as directed by the ENGINEER.

112.43.1 1T non-complyving material is identified, the
paving program may be suspended for 24 hours, as directed
by the ENGINEER. duning which time the CONTRACTOR
and the ENGINEER will meet to determine the impact of
the non-compliance, and specify the necessary remedial

(REVISED Jan., 2043, UPDATE XO.T)

action Lo be taken by the CONTRACTOR. Remedial action
shall  be either acceptance, or acceptance al a pay
adjustment. or removal and replacement at no cost (o the
OWNER. The paving program may COontinue upon written
authorization by the UNGINEER. The suspension of
asphalt concrete construction pertod due to the identification
ol non complying binder shall be a2 no cost 1o the OWNER.

112432 Production binder identified to be in non-
compiiance shall nhot be shippad to 2 project.  Asphalt
concreie bached and placed with nen-complying binder
shall be removed and replaced with complying material by
the CONTRACTOR at no cost to the OWNER, as directed
by the ENGINEER.

112441 GRADE CORRELATION: TABLE 112.D
defines binder correlation(s). A binder grade to the right of
a respecttve binder prade In the same row may be
substituied.

112.4.42 A job mix {ormula using either penetration or
viscosity grade binders shall be designed using the Marshal?
procedure and specifications,

112,443 A job mix formula using a performance grade,
PG. binder shall be designed using the gyratory
(SUPERPAVE} proceduwre and specification.

112444 Binder substitution in an authorized job mix
formula shall not be allowed.

112.3 TEMPERATURES

112531 The CONTRACTCR shall specify the
temperalire ranges for mixing and compaction of a job mix
formula for a binder. minimum and maximum, “F

Temperature ranges for mixing and compaclion shall be
specified m a job mix formula submittal,

11252  The CONTRACTOR shall specify the “release
1o traffic” temperature, °F. Release (o traffic (emperature
shall be the maximum temperature at which the viscosity of
a binder 1s greater than 200,000 cps as determined by
ASTM D4402. Relesse 10 fraffic temperature shall be
specified 1n a job mix formula submiial.

1126  MEASUREMENT AND PAYMENT

112.6.1  Asphalt binder is an eredient of asphalt
concrete { AC)H, biturminous frealed base cowrse constuction
(BTB:, and plant mixed seal coar (PMSC). Binder shall be
paid either as incidental to the above materials, or s
specified in the CONTRACT, as directed by the
ENGINEER.
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TABLLE 12 A - 60-70 PENETRATION GRADE BINDER SPECIFICATION (ASTM D 946) (1]

CHARACTERISTIC min N ASTM Procedure

L. Original Binder

1 Penetration (g 25 C, 100 g, 5 5, mm 60 70 D3

2 Flash Poini (Cleveland oven cup), °C 230 D92

3 Ducdlity @ 25 °C, 5 co/min, ¢m 100 D113

4 Solubility in wichloroethylene , % 99.0 D 2042
i Agphalt after Thin Film Oven Test, TFOT

1 Retained penetration (¢ 25 "C, 100 g, 5 5, mm 52 D3

2 Ductility (2 23 “C, 5 env/mir, em S0 D113

[1] PG64-22 binders shall be used 1f 60-70 Penetration Grade and AC-20 Viscosily Grade binders are unavailable.

112.B AC-20 VISCOSITY GRADE BINDER {ASTM D 3381, TABLE 2] [}]

CHARACTERISTIC min max Procedure
1. Original Binder

I Viscosity @ 60 "C, poises 1600 24CC ASTM D2171

2 Viscosity 2 135 °C, ¢St 300 ASTM D2170

3 Penetration @ 25 °C, 100 g, 5 s 60 ASTM D5

4 Flash Point, , “C (Cieveland open cup) 230 ASTM D92

5 Solubility in eichiloroethylene, Y% 99.0 - ASTM D2042
. Tests on Residue From Thin-Filim Oven Test ASTM D1754

U Viscosity afier TEOT @ 60 °C, poises 10,000 ASTM D2171

2 Ductlity after TFOT @ 25 °C, 5 cmAnin, ¢m 30 - ASTM D113

[1] PG64-22 binders shall be used if 60-70 Penetration Grade and AC-20 Viscosily Grade binders are unavailable.
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TABLE 112.C PERFORMANCE GRADE (PG BINDER SPECIFICATIONS

Performance Grade Binder PG70-22 PG76-28 Standard
Churacteristic Procedure
A, Original Binder
1 Dynamic Shear, 1.0 kPa min, G¥/sin /@ 10 “, 70 76 AASHTO TP 5
2 Flash Poini, min 239 230 ASTM D48
3 Viscosity, 3 Pa. 5 (3000 ¢P) max, (glemp 33 135 ASTM D4402 [1]
B. Rolling Thin Film Oven Test Residue,
RTFOT (T 2403, 1 minute
1 Mass loss, 1% max Ves yes
2 Dynamic Shear, 2.20 kPa, min.G%/'sin « & 10 ™Y, T 76 AASHTO TP 3
C. Pressure Aging Vessel Residue, PAV (PP1),
alter RTFOT
b PAV Temperature 110 110
2 Dynamic Shear: G¥/sin «/, max, 28 28 AASHTO TP S
5.000 kPa, @10 ™/,
3 Physical Hardening (report) i
a. Creep Stiffness: S, 300 Mpa , max, -12 -18 AASHTO TP i M
m-valne, 0.300 minimum, [ 60 s
b. Direct Tension: Failure sirain, -12 -18 AASHTO TP 3
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 asphall beams according 10 Section (3.1 of TP 1, except the
conditioning is exiended to 24 hrs +10 minutes at 10 “C above the minimum performance temperainre. The 24 hour
stiffness, S, and the m-value are reported for information purposes only.

[3] The physical hardening index “h” accounts for the physical hardening of the binder. It shall be delermined and
reported in the subminal for the proposed binder and each sample 1ested for comphiance with TABLE 112 PG76-
28.A. Th” is caleulated as follows:

h=(S./5, ymim
“1" and “24" indicate | and 24 hours of condinoning of the 1ank asphait. Conditioning and testing is conducied at
the designated test lemperature.  Values shonld be calculated and reported. “S™ is the creep siiffness afier 60 sec
loading time and “m” is the slope of the log creep stiffness versus the log time curve afier 60 sec loading time.

[4}  Ifthe creep stiffness "S< 300 MPa, the direct tension test 13 not required. [ 300 < 8§ < 600 MPa, the direct tension
failure strain requirement can be used i lieu of the creep stiffness requirement. The mevalue requirement must be
satisfied m both cases.

TABLE 112D - ASPHALT BINDER CORRELATION(S)
Pen. Grade [ ] Visc. Grade|1] Pertformance Grade |2]
68-70 - PGT0-22 -
- AC-20 PG70-22 -
- - PG70-22 PG76-28

B - - PGT5-28

[1] Marshall analysisfdesign

[2]1G

yratory anatysis/design
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SECTION 113

ZMULSIFIED ASPHALTS

113.1  GENERAL:  Emulsified asphalts shall be a
homogeneous mixture of paving asphalt base. water, and
an emuisifying or slabilizing agent complying with the
requiremnents of this specification. Emulsitied asphalt shall
be classified as quick-setting, rapid-selting, medium-setting,
or slow-setting type in either anionic or cationic emulsions.

113.2 REFERENCES:

113.2.1 Amencan Sociely for Testing and Materials,
ASTM:

D5 Standard Test Method for Penetration of
Bitaminous Matenuls

D70 Standard Test Method for Specific Gravity and
Density of Semi-Solid Bitwminous Materials

D&s§ Standard Test Method for Saybolt Viscosity

D113 Standard Test Method for Ductility of
Bitnminous Materials

D244 Stapdard Test Methods for Emulsified Asphalts

D977  Standard Specification for Emulsiied Asphalt

D2442 Standard Test Method for Solnbility of Asphalt
Malerials in Trichlorocthylene

D23%7 Siandard Specification for Cationtc Emulsified
Asphalt

D3628 Standard Pructice for Selection and Use of

Emulsified Asphalt

E70 Standard Test Method for pH of Aqueous
Solutions with the Glass Electrode

113.2.2 American Associavion of State Highway and
Transporlation Qfficials, AASHTO:

0 Solubility of” Asphalt Materials in
Trichlorethylene

T49% Standard Test Method for Penemation of
Bituminous Materials

T51 Standard Test Method for Duculity of
Bituminous Materials

T59 Standard Test Methods for Emuisified
Asphalls

Standard Test Method {or pH of Agueous
Salutions with the Glass Elecirode

T200

{REVISED Jan,, 2003, UPDATIE 7)

113.2.3  This Specificauon:

SECTION 112 PAVING ASPHALT BINDER
SECTION 116 ASPHALT CONCRETE

SECTION 302 AGGREGATE BASE COLURSE
CONSTRUCTION

SECTION 305 CEMENT TREATED BASE COURSE
CONSTRUCTION

SECTIONS336 ASPHALT CONCRETE
CONSTRUCTION

SECTION 337 PORTLAND  CEMENT (CONCRETE
CONSTRUCTION

1133  TESTING REQUIREMENTS: The emulsified
asphah shall conform (o the requirements set forth i the
Tables 113.3.1. 113.3.2,113.3.2, or TABLE 113.5.3.

113.4  TEST REPORT AND CERTIFICATION: Quality
assurance sampling and testing of emulsified asphalt shall
be performed by the CONTRACTOR (o verify compliance
with the specification. A sample will be taken at random
durmg paving operations (vom 4 loadis; of material shipped
to any City of Albuguerque project, either al least once a
week. or us directed by the ENGINEER. Non-complying
samnple test results shall be reporied to the ENGINEER
within 24 hours of completion of the tesi(s). Complying
sample iest results shall be reported in writing to the
ENGINEER no later than ten working days after the date of
sampling. Emalsified asphalt sampling and testing shall be
incidental to the cost of the material and placement costs.
1125  TEMPERATURES:

11257 Emulsified asphalt shall be heated in such a
manner that steam or hot oils will not be introduced directly
inte  (he emwvisified asphall denng  heating. Ths
CONTRACTOR shall furnish and keep on (he site at all
limes an accurate thermometer suitable for determining the
{emperature of the emulsified asphalt.

113532 Unless othenwise specified, the vanous grades of
emulsified asphalt shall be applied at temperatures within
the limits speciiled in Table 113.5.2, the exact lemperature
to be determined by The ENGINEER. Emulsified asphali
shall be reheated. 1f necessury. dut at no time alier loading
into a tank car or truck (or 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 10 prevent localized
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overheating. Emulsified asphalt shall not be permilted to temperature of 60YF. If this matenal is to be part of a
coel to a temperature of less than 40 F, surface wreatment the measurement may be in square yards

ol arex covered. All approved quuntities shall be paid at the
113.6 MEASUREMENT AND PAYMENT: The unit of wnit price per deflined unit of measurement as specified in
volumelric measurement shall be the U.S. gallon at a the Bid Propasal,
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TABLE 113.3.1 SPECIFICATIONS FOR ANIONIC EMULSIFIED ASPHALT

Type Rapid Setting Slow Setting

Grade RS-1 RS2 55-1 55-1h

Test on Emulsions: AASHTO ASTM Mt Max Min Maux Min Max Min Mix
Viscosity SSF@77F (25°C) | see D88 20 100 - - 20 100 20 100
Viscosity SSE@122°F (50°C) , sec D88 - - 75 400 - -

Settlement, 5 days, % - - - 5 - 5 3
Storage Stability 1 day™ - 1 - 1 . 1 - 1
Demulsibility in 35 ml of .02N Calcium Chloride™ 60 - 60 - -

Cement Mixing Test, % - - - - - 2.0 2.0
Sieve Test, % - 0.10 .10 - 0.10 - 0.10
Residue by distiltztion. % 55 - 63 - 57 - 57

Tests on Residue stom Distillation

Test: D244 4) (4)

Penetration @77°F(25°C) T49 5 100 200 100 200 100 200 40 S0
Ductiliy, 77°1%(25°C)5 co/inin, om T51 D113 40 - 40 : A} 40)

Solubility in Trichloroethylene. % 14 D22 975 - 7.5 - 97.5 - 97.5

Notes

1 The test requirement for settlerment nay be walved when the emulsified asphalt is used in Tess than 5 days time; or the purchaser may require tie settlement
test be run from the time the saniple 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 settletien wsi.
3 The demulsibiliny test shall be inude within 30 days from data of shipment.
4 A harder base asphall meeting current paving asplale specilications way be specified with the provision that the test requirenments on the Residue from

Dhstiilation be walved.
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TABLE 113.3.2 SPECIFICATIONS FOR CATIONIC EMULSIFIED ASPHALT

Tvpe Test Method Rapid Setting Medium Setting

Grade CRS-1 CRS-2 CMS-28 CMS-2 CMS-2h
Tests on Emnlsions: AASHTO ASTM Min Max Min Max Mm Max Min Max Min Max
Viscosity S8F @ 77°F. (25°C.) see. D88 20 100 100 400 500 450 50 450 50 450
Viscosity SSEF @ 122°F. (30°C.) sec. D8Y - 5 - 5 - 5 - 3 - 5
Settlement 5 days, % - 1 - 1 - 1 - 1 - 1
Storage Stability Test 1 day ¥ Demulsibilicy 35 mi 40 - 40 - - - - - - -

0.8% sodium diocryl sulfosuccipate, %0

Coating ability s water resistance:

Couling, dry dggregate - - - - Goud - Good - Good -
Conting, after spraying - - - : Fair Fair - Pair -
Coaung, wet agmrepate - Fair - Fair - Far -
Coating, after spraying Fair - Far - Fair
Particle charge test Posilive Positive Positive Fositive Paositive
Sieve est, % - 01 - 0w - 01w - 010 - 010
Cement mixing fest, % - - - - - - - -

Distillation:

oil distillate by volune ol emulsion % 0 - 3 - 3 - 20 - 12 - 12
Residue, % 60 - &5 - oG - 65 - 65

Tosts on residue from disillation test - 4 - hH :
Penetration, 77°F. (25°C.) T42 15 160 250 100 250 100 250 100 250 40 90
Ductility, 77°F. (25°C.), 5 covfmiin., o T51 D113 40 - 40 - 40 - 4 - 40 -
Solubility in Trichloroethylene, % 0 D22 935 - 975 - 875 - §9r5 - 973

Notes:

Stow Setting

CCS-1

Min  Max

20 100
3

- ]

Positive
0.10
2.0

57

00 250

40

97.5

C8S8-1h
Min  Max
00 100

5
- |
Positive
- 0.10
2.0
57
4} 90
40 -
97.3 -

1. The resi requirerent for settlement may be warved when dhe emulshicd asphadt s used inless tan 5 days tme: or the purchaser may requive tht de sertlement et

be
run from the time the sample is received unti) 1t iy used. if the elapsed lime is less than 3 days.
2. The 24 hour (3 day) storage stability st may be wsed hwstcad of e § day setdement est.
3. The Demulsibility test shall be made within 30 days from date of shipment.
4. Must meet a pH requirement of 6.7 maxbuinm (ASTM E-70) if the Particle Charge Test result is inconglusive.
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TABLE 113.3.3 EMULSIFIED ASPHALT SLURRY SEAL MIXING GRADES

BITUMULS CLASS ANIONIC
Bitumuls Type Dense (Quick-Set
Agerepate Mixing Slurry Seal
Bitwnuls Grade Designation DM-h QS-h
ASTM Grade Designation {Closest) Test Method (S§8-) (None)
Test on Emulsion () AASHTO ASTM Min Max Min Max
Viscosity, Savbolt Furol at 77*%F (257¢) sec. T-59 D244 - 100 - 100
Storage Stability Test, 1 day, per cemt D244 - 1.0 - 1.0
Cement Mixing Test, per cent T-59 D244 - 2.0 - -
Sieve Test, per cert T 59 D244 - 0.10 - .10
Parlicle cliarpe Test (b) T 359 D244 Nupufive Negative
pH (b T-200) E70 7.3 - - -
Dehydration, ratio 0.5 - - -
Adhesion Pass - - -
Slurry Seal Tests {Standard Reference Apgregate ©
Mixing, seconds - 60 -
Setting, rbmres - - - 60
Water Resistance . after 30 minutes cure Pusy
Residue by I¥stillation. per com T-39 15244 57 57
Tests on Residue (rom Distillation Test
Penetration at 77oF (25°C), 1130 gm, 3 sec. T-49 40 100 40 100
Duciility ar 770F 25"¢), cm. T-51 D113 40 - 40
Solubility in Trichloroethylene, per cent T-44 D2042 97 - a7
Noics:

a) Al tests shall be performed within 30 days from the dite of enulsified asphalt shipment.
by Must meet pH Test if inconclusive Particle Charpe Test.
¢y ASTM C778, Specification for Standard Sand
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CATIONIC
Dense Quick-Set
Aggregate Mixing Slurry Seal
DM-Kh 05 Kl
{CS5S8-h) {None)
Min Mux Min Max
- 100 100
1.0 1.0
20
(.10 0.10
Pasitive Positive
6.7
0.7 -
Pass
- 120
60
- Pass
57 57
60 110 40 10
40 - 40
97 - a7



TABLE 113.5.2 - APPLICATION TEMPERATURE OF EMULSIFIED ASPHALT

Grade Mixing Sprayirg
RS-1 Not Used 76-140 °F
CRS-1, RS-2, CRS-2 Not Used 125-785 °F
§S-1, CSS-1 50-160 °F 2140 V%
SS-1I . CSS-lh 50-160 “°F 70-140 °F
CMS-28, 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
. Material Type AG-P (1] PE-P[2]
I, Test Min Max rin Max
A Viscosity, Saybolt Furof, (g 122 degF, sec [ 150 75
B. Slerage Stability @ 24 hr. % 1.c -
C. Sieve Test No. 20, % 0.10
[II. Distillation Test
A Residue from Disiillation Test To 500 degF. % 65 - 35
B. Qil by Dustillate, % by Velume 25 - 4.0
C. Solubility in Trichloroethylene, % 97.5 - -
Notes:

[1] AE-P, asphalt emulsitied prime

{2] PE-P, penetrating emulsified prime
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S=CTION

1l4

ASFHALT PAVEMENT HOT RECYCLING

114.]1 GENERAC

Aasphalt pavements not recycling shall con-
sist of rermeving an existing asphalt
pavement, sizing the removed materials,
furnishing addaitional materials if re-
guired by the ENGINEER, mixing the nate-
rials with a recycling agent in either a
égrver-drum or batch plant and placing the

recyclad asphalt mixture or the toadway
or street.
114.2 REFERENZES
114.2.1 AgT#

D 70 D 11g9

o 92 b 2170

D 244
114.2.2 AASHTC

T 48 T 202

T o2Ccl T 240
214.2.3 This puolication:

SECTION 1lé

SECTION 336
114.3 REMCVAL 2AND SIZING OF EXISTING
PAVEMENT: Tne asphalt pavement rernoved
for recycling shall be c¢rughed zané re-

screened so that all the material removed
from the rcadway is prepared fer recy-
ciling and & uniform nixture 2f zll mate-
ria: is maintained. If determined Dy the
ZHNGINEER the material removed <£from Ehe
rcadway and placed in the stockpile 1is
not uniform In natuce, the COETRACTOR
snall blend the material in such a manner
that it is uniform throughout the
stockpils,

114.4 MATZRIAL

114,41 EZCYZLING AGENTS: The
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,

recyeling

114.4.2 VIRGEIN AGGREGATE: If a wvirgin
aguregakte is specified for Etlending wWith
the removed asphalt pavemenz, it shall
mesr the reguirements o©f aggregates for
an asphalt concrete as describec in Sec-
tion 118, The gradation band -o Dbe used
shail be z= designated in the suppleman-
tal specificacions. :
114.5 PROPCRTIONING

A job-mix formula for the recycled
asphaltic concrete mixture to be. supplied

conkract shall be determined
by an approved testing liaboratory from
represenzative samples of graded aggre-
gate produced and stockpilied and the re-
clained asphalt pavement stockpiled by
the COHTRACTOR. Recycled zsphaltic cor-
crece mategial will not Dbe mixed until
the ZINGCINEER has receivel and approved
the 3ch-mix formula. The job-mix formula
shall indicate the defini:te percentace of

under this

the reclaimed pavemant and the virgir
aggregate, the percentzage of recycling
agent, and the temperature of the cor-

pletad mixture as it
from the mixer.

is to ne discharged

114.8 KIXING

The recycled asphalt mixture shall con-
sist of the reclaimed asphalt, the virgin
aggragate and a recvcling agent. Mo mix-
ing of these materialis shzall occur until
a Jjob-mix formula has been approved Dy
the City of Albuguergue Materials Testing
Laboratery, The recycled nixture can he
migxec in either an asphalt batch-plant or
a dryer-drum, The CONTRACTOR 1S b
fo.lew the recomnendations of the
manufacturer of the plant as to nixing
procedure. The rteclaimecd agphalt andé
virgin aggregate are &0 ke proportioned
in the prant through the <¢old feed bins
or to be hblended in tke stockpile, Ti:e
CONTRACTOR 1s to submic to the ENGIMEER,
for his approval, zn ouctline of the
procedures to be used ia mixing the
aspnalt ccpncrete.

114.7 PLACEMENT

The placement of the mixzure will follew
the reguirements for <the placement of
asphalt concrete as described in
Section 336,

1i£.,3 MEASDREMENT AND PAYMENT

Removal of the existing asphalt pavemen:
will be pzid for at =z=he c¢ontract uni:z
price per sguare yard. Payment will in-
clude removing and delivering the bitu-
minous pavement materials to the plant,
and crusning and =tockpiling as  re-
quired, The recycled Lituminous pavemenz
mixture will be paid for at the uni:
price per ton of sScliare yard, with a
separate item for the recycling agent
which will be paid for at the unit price
per ton.

113-1



-t

PROPOSED SPLCIEFTCATTONS FOR [ITGH FIASH RECYCLTNG AGENTS

TARME 114.,4.1.1

BASHTO Grade
Test H--1 H-2.5 H-5
Tests Method Min, Max. Min. Max. Min, Max.
Original Maverial:
Viscosity, 60°C 1202 50 200 200 a0a 400 600
{140°F), Boise
Viscosity, 135°C T-201 50 — 80 - 110 —
{275°F), <5
Flash Poink, COC, F T-48 450 -— 450 — 450 —
RTFC Residue: 240
wWelight ross, % T-240 — 1.0 —- 1.0 —-= 1.0
Viscosiby Ratio** - —— 3.0 —-— 3.0 - 3.0

*TFQ may be used, but RTFC shall be the preferred method,
**iscosity Ratio = RTFC Viscosity at 60°C (140°F)

Original Viscosily at o0°C [ 10°F)
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TABLE 114,4,1.2

INTERIM SPECIFICALIONS FUR CYCLOGEM

FPROPERTY FUNCTION & PURPOLE TEST METHOD L* K* H*
Viscosity @ 140°F, Asphalt viscosity adjust- ASTM D 2170 gli-%00 1000-4040 SudL-1uuda
cs ment in recycled mix
Flash Point, COC, °F Hanaling precauntion ASTM I 92 350 min. 350 min. 3%U nin,
volatiiity, Avoidance of air pellution
IBP, °F and hardening by evapoca- ASIM D 1ll&0, 300 min, 300 min., 300 nin,
2%, °F tion 10 mm 375 min., 375 min. 375 min.
5%, °F 410 min, 410 min. 410 min,
Compatibility, N/P Avoidance of syneresis 0.5 min. 0.5 min. 0.5 min.

Chemical Composition Durability of asphale in
{R+A ) (B+ay) recycled mix ASTM D 2006 0.2-1.2 0.2~1,2 G.2-1.2

Specific Gravity Calculations ASIM D 70 Repor L Report Repurt

Suitable pumping Lemperalures arc the tollowing: T - 115°F, M = 190°F, and H = 200°F
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TABLE L14.4.1.3

THTERIM SPECIFTCATI0NS FOR LMULSIFIED CYCLOGEN
Desigynated as LE, ME, and pel

PROPERTY FUNCTION & PURPOSE TEST METHOD SPECIFICATIONS
Viscosity @ 77°F, SF5 Ease of handling ASTHM D 244 15-85
Pumping stability vrevention of premacure breaking G.B. Hethod? Pass
Emulsion Coarseness, Uptimal distribution Sieve Testb, ASTM D 244 U,l max.
percent (MoD) 3 :
sensitivity to Fines, Adeyuate mixing life Cement Mixing, ASTH D 244 2.0 nax,
percent
particle Charge Preferential aftinity to asphalt ASTWM D 44 Positive
Concentration ot 0il assurance of oil content and for ASTH b 244 {MOD}4 o0 min.
rliase, percent caleulations

13ils used for emulsions wust meak specifications listed in Table 1.

Pumping stability is delermined by charging 450 ml of emulsion into & one-liter beaker and
circulating the emulsion through a gear pump (Roper 29 B22621) having 1/4* inlet and outlet. ‘Hhe
_emulsion passes if there is no significant oil separation after circulating ten minutes.

Test procedure identical with ASTM D 244 except that distilled water shall be used in place of
two percent sodium oleate solution.

ASBTM 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 115

SLURRY SEAL MATERIALS

115.1 GENERAL

slutry seal coats shall consist of a
pituminous kacerial and filler c¢f mineral
aggregates in the pro- portions specified
under Section 330.

115.2 REFERENCES
115,2.,1 ASTM

C 88 D 242

¢ 131 D 2413

C 386
115.,2.2 7This publication:

SECTION 112

SECTION 113

SECTION 330
115,3 MINERAL AGGREGATES
115.3.1 The mineral aggregate snall con-
gist of natural o©r manufactured sandg,
slag, crusher tines, or a comoination
thereof. Srooth texturec sana of less

than 1.25 percent water abksorption shall
not exceed 50 percent of :=he totali com-
pined aggrega-ce, The aggregate shall be
clean ang free from vegetaocle nacter and
other deleterious substances, When
tested by ASTM D 2419, the aggregate
blend shall aave a sand eguivalent of not
less than 4&5. When tested according to
ASTM C 88, the aggredgate chall show a
loss of not more khan 15 percent, When
tested according to ASTM C 131, the ag-
gregate shali show a loss of not more
than 35 percenz.

115.3.2 HMineral fillers such as Portland
cement, limestone dust, or f£ly ash, shall
be considered as part of the blended ag-—
gregate and shall be used in ninimum re-

quired amoints. The mineral fillers
shall meet the reyuirements of ASTM D
242, Mineral fillers shall only be useda

1f needed to improve the quality of tne
mix or gradation of the aggregate,

115,3.,3 “he c¢combined minerali sagregate
shall conform to one of tre following
gradations on Table 11%.3.2 wnen tested
in accoraance with AS8TM C 386. The type

gradation will be as showr c©n tne plans
or as specified by the ENGINEZR.

115,4 BITUMINOUS MATERIALS

115,4,1 The bituminous material shall be
an emelsified asphalt as specified by the
ENGINEER of &s shown on tha plans. The

material shall conform to trne reguire-
nents of Section 1l3.

115.4.2 Test certificates and reports
for bituminous material skall be fur-
nished in accordance with Ssction 112,

115.4.3 A test reporz Zor adhesion of
emuisifiad asphalt as specified 1n Sec-
tign 112 is reguired.

115,53 HEASUREMENT AND PAYMENT

Mo measurement or payment will be mace
for separate ingredients cf the slurty
Se&L. Payment for asphalt emulsica
slurry seal shall be made on the unit

price per
Proposali.

square yard as per tne Bid



TABLE 115.3.3
AGGREGATE GRADTNG FOR SLURRY SFAL

Type I Type II Type T1X
Sieve Size Percent Percent Parcent

Passing Passing Passing
3/8 100 186 Jauls
Mo, 4 Q6 93-100 70-50
Ho. 8 90-140 6590 45-70
Ho. 16 6590 45-70 28-50
Ho, 30 40-60 30-50 19-34
Ho. 50 25-42 18-30 12-2%
Ho. 100 15-30 10-21 7-18
Mo, 200 10-20 5-15 5-15
Residual Asphalt
Content % Dry
aggregate =16 7.5-13.5 6.5-12

Hote: Job mix design shall be submitted for ENGINEER'S approval



SECTION 11

ASPHALT CONCRETE

116.1  GENERAL: Asphalt concrele shall eonsist of a
mixture of asphalt binder. aggregates. minesal filler and
admixtures, proportioned as reguired. batched and delivered
as specified herein.  All matenals and job mux formulas
used in asphalt concrete. either batched at or delivered 1o a
project, shall be certified in accordance with the
requirements of Section 13 of these specifications. The
CONTRACTOR shall be solely responsible {or asphalt
concrete Job mix formula supplied under this spectfication,
ils proportions and manufacture. Each job mix formula
submitted and anihorized for nse under this Specification
shall be identified by a number, unique 1o that job mix
formula. I enther a change in materialis) or matenal
supplier(s) from that specified 1n the job mix formuia occurs
during z projeet, authorized use of the job mix formula on
the project may be cancelled as directed by Lhe ENGINEER.
A job mix formula shall not be used on a project without
writlen approval of The ENGINEER. A job mix formula,
upon request by an asphalt concrete supplier, may be
approved by the Public Works Department Construction
Division for use on Cily and City related projects for a
period of 14 months from the date of sampling of reference
aggregates used in the job mix formula.

1162  REFERENCES:

116.2.1  Amercan Soctety For Testing and Matermals

(ASTM}:

88 Test Method for Soundness of Aggregates by Use
of Sodium Sulfate or Magnesium Sulfate

C117  Method for Material Fimer Than .73 um (No 200}
Sieve In Mineral Aggregaies by Washing

C131  Test Method for Resistance 1o Degradation of
Small-size Coarse Aggregate by Abraston and
Impact in a Los Angeles Machine

C136  Method for Sieve Analysis ol Fine and Coarse
Aggregale

D242 Specilications for Mineral Filler for Bituminous
Paving Mixwres

D692 Specificanon for Coarse Aggregate for Bituminous
Paving Mixtures

D979  Methods of Sampling Bitumineus Paving Mixtures

D995  Specification for Mixing Planis for Hot-Mixed,
Hot Laid Bituminous Paving Mixtnres

D1073 Specilication [or Fine Aggregate lor Bituminous
Paving Mixwures

DI074 Test Method for Compressive Strength of
Bituminous Mixinres

D1559 Resistance to Plastic Flow of Biluminous Mixtures

(REVISED Zaa,, 2002 UFDATE NG.7)

Ustng Marshiall Apparatns

D2641 Theoretical Maximum  Specific  Gravity  of
Bituminons Paving Mixtures

D2493  Viscosity-Tempermure Chart for Aaphalts

D2726 Bulk Specific Gravity and Densitv of Compacted
Biuminous Mixtures Using Sarated Surface-Diy
Specimens

D2851 Test for Determining (he Percentage of Fraciured
Particles in Coarse Agaregate

02956 Density of Bituminous Concrete in Place by
Nuclear Methods

D3203  Percent Air Vouds in Comeacted Dense and Open
Bilwminous Paving Mixieres

D3515 Standard Specification [or Hot Mixed, Hot-Laid
Bituminous Paving Mixtures

D4791 Test for Fla Parlicles, Elengated Pavucles, or Flat
and Elongated Particles in Coarse Agyregate

11622  American Associaticn of State [lighway and
Transportation  Officials (AASHTQO) (Latest
Edrton

MP2  Specification for Superpave™ Volumetric Mix
Design

PP-28  Superpave™ Volumetric Design for HMA

TP 4 Preparation of Compacted Specimens of Modified
and Unmodified Hot Mix Asphall by Means of
SHRP Gyratory Compacior

PP2 Short and Long-lerm Aging of Bituminous Mixes

T53 Quaniitative  Analysis  of Bitumen From
Biluminous lgnition Oven
Method A

Paving  Mixhes.

T245  Resistance (o Plastic Flow of Bituminous Mixivres
Using Marshall Appasatus

T283  Resistance of Biiuminous Mixture To Moislre
Induced Damage

T304  Uncompacted Void Conient of Fine Aggregaie

116.23  Asphali Institule

iMS-2  Mix Design Methods. Sixth Edition

MS-2  Mix Design Methods, Sixth Edition. Section 5.16,
Modified Marshall Method For Large Aggregalc

11624  This publication:

SECTICN 13 WARRANTY AND GUARANTEE;:
TESTS AND INSPECTIONS:
CORRECTIONS, REMOVAL, OR
ACCEPTANCE OF DEFECTIVE WORK
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SECTION 101 PORTLAND CEMENT CONCRETE
SECTION 112 ASPHALT BINDER
SECTION 118 HYDRATED LIME
SECTION 336 ASPHALT CONCRETE PAVEMENT
1163 MATERIALS

116.3.1  Asphalt Dbinder shall comply with the
requirements of SECTION 112-ASPHALT BINDER

116.3.2  Aggregates shall be cmshed stone, cmshed
gravel, crushed asphalt conerete pavement, crushed portland
cement concrete, and natwral or muanufactured sand
conforming to the quahly and crushed particle requirements
of tus Specification. Coarse aggregates shall comply with
the requiremenis of ASTM D692, Coarse Azgregate for
Bitwminous Paving Mixiures, Fimne aggregates shall comply
with the reguirements of ASTM D1073, Fine Agpregate for
Bituminous Paving Mixtures. The combined aggregates,
proportioned as defined by the larget gradation. shall
corply with the requirements of Table 116. A, Aggrepates
shall be certified to comply with the requirements of this
Specification and authonzed for use by The ENGINEER
before the materials may be incorporated in the
consfmction. 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 aggregales
aradations shall be submitted to the ENGINEER. upon
request.

116.3.3  Mineral [itler shall comply with the reguirements
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 construction. Prior
to either delivery of the mineral filler or material containing
the mineral filler, The CONTRACTOR may be required io
fnmish samples of the mineral filler to The ENGINEER for
testing.

116.3.4  Asphalt concrere shall comply with the mimmum
reguirements of TABLE 116.C.1.H. Moislure susceplibility,
#% retained strength at 7% air voids, AASHTO T283, with
freeze cycle. Admixtures to reduce moisture susceptibility
in an asphalt concrete mix shail be either hvdrated lme,
portland cement, liquid admixture, or a modified asphait
binder authorized by the ENGINEER.

116.4 PROPORTIGNING:

116.4.1.1 The CONTRACTOR shall be  solelw
responsible for the asphalt concrete job mix formuia (jmf)

(REVISED Jan., 2203, UPDATE NO.7)

proportions and asphait concrete either bached m andior
delivered to the zite. Asphall concrete shall be proportioned
in accordance with the requirements of (this Specilicution.

e 42 Asphalt concrete materiul proportioned wisl
Cperformance grade binders” shall e sroportioned 1o
comply with the requirements ol TABLE 116.C.1 of this
specification,  AASHTO  MP2.  Specification  for
Superpave ™  Volumetric Mix Design, and PP-28,
Superpave™ Volumetric Design for FIMA. The job mix
formulas shall be desigred under the direct supervision ol
a New Mexico Registered Professional Engineer who haz
completed & certified “SUPERPAVE Mixture Design &
Analysis”™ Short Course.

116.42.1 Asphalt concrete for construction of strest
classifications of Collector. Minor and Major Arterial. and
Controlled Aeccess Roadways submitied to the Design
Review Committee (DRC) shall be proportioned with
per{ormance grade (PG) binders.

116422  Asphalt concrete for constuction of
classifications of Collecior, Mincr and Major Arlerial, and
Controlled Access Roadways shall be proportioned with
performance grade ( PG)Y binders.

116423 Asphalt concrete [or consiraction of sirect
classificanans ol Residential. Local, Major Local, and
streets wih desion equivalent smgic axle 'oads (Esals: less
than 390 mil. may be proportionad with a PG70-22
performance grade binder,

11643  Asphalt concrete proportioned with either
penetration or viscosily grade bmnders shall be proportioned
to comply with the reguirements TABLE 11602, A JMF
shall be prepared in a laboratory under the direct
supervision of a New Mexico Regisiered Professional
Engineer.

11644  Asphbalt concrete desiun and unalvsis shall be
performed tn a laboratory accredited :n accordance with the
requirements of the New Mexico State Highway and
Transportation Department “Procedure for Approval of
Testing Laboratories 1o Perform Inspection, Testing. and
Mix Design Services™, April 13, 1998 Edition.

116.4.5.1 An asphalt concreie job mix formula shali be
proportioned 1o comply with the requirements of TABLE
116.B AGGREGATE GRADATION PROPERTIES and

either TABLE 116.C 1 ASPHALT CONORETE DESION

SPECIFICATIONS PERFORMANCIE GRADE BINDERS.

or TABLE 11602 ASPHALT CONCRETLE DUSION

SPECIFICATIONS PENETRATION AND VISUUSETY

GRADED BINDERS.
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116.4.5.2.3 Apgregates, mineral {iller, and anti-strip
admixiure 1f 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 plefted on a
standard "0.45 POWER" gradation chart. The gradation
shall be reported to the nearest whole per cent for matenal
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 ordinaie and abscissa of the
graph to the one hundred percent passing point for the
nominal maximum size aggregale.

116.4.5.2.2 The design charactenstic shape gradation
curve for SP-II asphalt concrete shall be similar to a "8”
shape curve, with a convex curve above the maximum
density line for aggregate greater than 4.75 mm {No.4) sieve
and a concave curve below the maximum density line for
aggregate finer than the 4.75 mm (No.4; sieve.

1164523 The design characterisiic shape gradation
curve for Type SP-11I and SP-1V asphall coneretes shall be
similar 1o 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 maximurn
density line for aggregate finer than the 2.36 mm (No.8)
sleve.

(REVISED Jan., 2603, UI'DATE NO.T)

116.4.8.2.4 The design characteristic shape gradation
curves {or Tvpes B, C, and D, asphall concretes shall be
similar 1o two convex curves above the maximum density
line. one for aggregate greater than the 2.36 mm (No.8)
sieve, and one for aggregate liner than the 2.36 mm (Na.8)
steve. The two curves shall intersect each other at the 2.36
mm {No.8] sieve,

116.4.5.2.35 The design churactenistic gradation curve
shape for Tvpe A asphalt concretes shall be similar e two
convex curves above the muxireum density line, one for
aggregate greater than the 4.73 mm (No.4) sieve, and one
lor agprepate finer than the 4.75 mm (No.4) sieve. The two
curves shall intersect each other at the 4.75 mm iNo.4;
sleve,

116.4.6  The job mix formula asphalt binder content shall
be proportioned Lo provide a job mix formula that comzlhies
with the requirements defined either in TABLE 116.C.1
when preporttoned with PG binders. or in TABLE [16.0.2,
when proportioned with elther penetration or  viseosiiy
graded binders. The design asphalt binder content shal! se
selected, bused on laboralory tesung. aged binder mix
required. The binder cantent shall include a minimum of
T5% virgin binder when a job mix formula 1s designed with
recycled asphalt concrete pavement, RAP. The design %
hinder content, & .3%, shall not exceed the binder content
at minimum VMA,



TABLE 116 A - COMBINED AGGREGATE DESIGN PROPERTIES

AGGREGATE TYPE

CHARACTERISTIC Coarse ¥ine PROCEDURE
1. Coarse aggregaie angularily, material = 4,73 mm (1) 2] - ASTM D 3821
ESALs < 3.C mul 33 8C
3.0 < ESALs < 30.0 mil 95 3¢
30.0 mil « ESALs 100 190
2. Fine aggregate angularity as ar voids, %, min - 43 AASHTO TP 33
3. Flat and elongated pariicles, 3:1 or greaier 20 max ASTM D 4791
dimension, maternal > 4.73 mm, %
4. Clay content, min % - 45 ASTM D 2419
5. Deleterious material, max % i ] ASTM C 142
6. LA Abrasion, maternial > 2.36 mm, max loss, % 40 40 ASTM T 131
7. Soundness, max loss alier 5 cycles, % 13 13 ASTM C 88
[1] coarse aggregate has one or mere fracured faces
[2] coarse aggregate has two or more fractured [aces
TABLE 116.B AGGREGATE GRADATION [3]
% PASSING
TYPE, Nominal Maximum Size Aggregate [ 1]
SF-I/A, | SP-HI, 34 SEV % SP-VID, 308 3. %4 v SROD O
SIEVESIZE. in | min  max | min  max | min - max | min mux | min max | min max | CTRERAN B
1-1/2 160 100 - - - - - - - - - -
1.00 86 96 | 100 100 - - - - 100 100- - - 8
3/4 - 90- 89 96 160 100 - - 28 96 100 1G4 8
Y a2 23 - 906 8% 96 160 - - G0 38 Rl ]
3/8 - - 64 85 - 0 91 97 0 85 73 a0 b
no.4 3 40 37 47 32 70 - S0 il 65 57 75 71[2]
8 19 27 23 32 28 3% 47 67 35 49 39 58 6
16 10 i8 i2 22 14 26 38 55 22 40 32 48 6
30 6 i4 8 17 8 19 28 43 21 3 24 18
50 4 it 5 14 5 16 1S 30 i4 23 16 27 5
200 1.0 7.0 3.0 8.0 20 100 | 30 100 | 20 8.0 30 104G 30
NOTES: (1] SP-II and Type A gradation materials may not be wsed for the surface course

[2] ifrecycled asphalt concrete aggregate (RAP) 15 used, £8%

[3] A JMF aggregate gradation may pass through the restricted zone if all JMF volumetric design criteria is in
compliance. The resiricted zone is defined by the material passing the no.8 to no.20 sieves for SP-11 and
Type A asphalt concretes. The restricted zone is defined by material passing the no.4 10 no.30 sieves for ail
ather asphalt concrete.

(REVISED Jan.. 2003, UFDATE NO.T) 116 -4



TABLE 116.C.1 - ASPHALT CONCRETE SUP=ZRPAVE DESIGN SPECTFICATIONS
Local, Collector.
Major Lacal. Minor and Major Arterial.
Residential, Centrelled Access Roadway.
DESCRIPTION Inierscetions [ (] and Intersections [1]
A. Binder PGT0-22 PCT6-28 PG76-28
B. Equiv.. Single Axle Load. ESALs (million] <3 3 E3ALs<30 § 30 ESALs|2)
C. Voids, % 35-45 315-45 Ya-43
D. Voids in Mineral Aggregale. VMA. % min max min Mmax nin max
Type SP-H [3). (1 in.) 12 14 12 14 i2 4
Type SP-III, (3¢41in.} - - i3 13 13 |3
Type SP-IV, {}in.) - - 4 16 14 16
Type SP-V. 13/8 in.) - - 16 18 16 18
Type A, (1 in.}[3] 12 14 - - - -
Type B, (344 1in.} 13 13 - - - -
Type C, (4 in.) ! 16 - - - -
Type D, (3/8in.) ig 18 . - -
E. Voids filled with binder, %
Type SP-1173], {1in.} . - 63 73 63 7A
Type SP-11I. (374 in.) . - 63 R £ =4
Type SP-IV, (% in.) - - 05 75 63 73
Type SP-V, (3/8 in.) - - 65 73 63 73
Type A, (T in.) 3] 68 78 - - - -
Type B, (374 in) 68 78 - - - -
Type C. (% in) a8 78 - - - -
Type D, (378 in.) 68 73 - - - -
F. Dust Ratio, -n0.200 {0.075mm) : %P, 0.6 i6 .6 1.6 0.6 1.6
G. Gyratory compaction [4]
at binder compaction temp, + 5°F N % CMPTN N % OMPTN N o VTN
Gyrations
N; tinitial) 7 91.0 8 8590 9 89.0
N (design; 73 96.0 100 6.0 125 96.0
N,y (max) 113 98.0 i60 8.0 205 98.0
H. Moisture susceptibility, % retaned strength SC min %0 min 80 min

(@ 7% air voids, AASHTO T283, with freeze cycle.

NOTES:

[1] The intersection area shall be the core area common to all intersecting streets, and, inciude the distance 1o the curb

return of the approach and departure of the inlersecting streets.
[2] Level 1l Design Complying with NMSHTD Procedures al Date of Bid, as directed by the City Engineer
[3] SP-Ii und Type A gradations asphalt concrete shall not be used for surface course

[4] % of maximum theoretical specific gravity / density, Grm

{(REVISED Jan., 20023, UPDATE NO.T)
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TABLE

116.C.2 - ASPHALT CONCRETE DESIGN SPECIFICATIONS

PENETRATION & VISCOSITY GRADE BINDERS

DESCRIPTION

Residential, Local.
Magfor Lecal.
and Iniersections

A. Binder Grade

B. Equiv. Single Axle Load, ESALs (million)

C. Voids, %

D. Voids in Mineral Aggregate, VMA, %

Type A, (1}

Type B, (3/41n.}

Type C, (4in.)

Type D, (3/8 in)

Voids filled with binder, %

F. Dust Ratio, -ne.200(0.075 mm) : %P,

G. Marshall Stability Design, Blow counts/ each face
Stability, Ibs, min
Flow, 0.01 in

H. Stabiity to Flow Ratio, minimum @largel binder + 0.5%

I. Moisture susceptibifity, % retained strength, -
@ 7% air voids, AASHTO T283, with freeze cycle,

S8

a0-70 Pen,
AC-20 Viscosity
ESAlLs<3.0

is-453

NOTES:

[1] The mtersection urea shall be the core area common Lo all interseciing streets and include the distance to the curb return

of the approach and departure of the intersecting sireets.

116.5.1 A design mix job mix formula subnuttal shall be
include but not be limited 1o the information specified in
TABLE 116.D-SUBMITTAL INFORMATION, as directed
by the ENGINEER.

116,52  The materials specified in an authorized job mix
formula shall be the same source and type for alf asphalt
concrete batched, delivered, placed and compacted, under

the 1demification code defined for the authonized job mix
formula.

116.53 A submital shall be rejected if 1t does nat
mclude the specified infermation and samples. A job mix
{formula submittal shall be accepied or rejected within Len
(10} working davs of receipt by the ENGINEER.

TABLE 116.D - SUBMITTAL INFORMATION

I.  Identification
. Asphalt concrete supplier
. Laboratory that performed design/development tests
. Date of Submittal
Unique mix code identification number
. Aggregate sample date
1. Job Mix Formula (gm0}
. City typefapplication of asphalt concrete

00wy

e}

and production tolerances

. Temperature viscosity relationship of binder

m O 0 oo

(REVISED Jan., 2602, UPDATE XO.7}

. Component maiedal target proportions 1o include combined aggregate gradation and asphali content. specilicaiions.

. .45 power gradation plot ol combined aggregate gradation with specification and prodocticn limis
. Recommended mixing, compaction, and release to wraffic maximum temperatures
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F. Tabulation of job mix {ormula performance characteristics defined in either TABLE 716.C.1 or TABLE 116.C 2. a5
applicable. ai the proposed design proportions. with reference specification limits and proguction fimits i1l speciiied,
maximum theoretical specific gravity/density (as peh). and bulk specific gravity/density {pci).

. Reference dailv produciion gradation. see 116.3.2
Certifications o Compliance

. Compliance of job mix formula by NM Registered Professional Engineer in direct charge of design/developmenl;

. Design Laboratory Certification, projects bid after June 30, 2000,

. Component materials testing and certification by supplier/manufaciurer with supporting test data for materials nsed
in design development

. Certification and laboratory test resulis of asphalt binder used in job mix formula design development, see 112.4 1.2,
IV. Design Development (Tables and graphs, with specificaiions limils of the following:)

A. Marshall Design & Modified Marshall Designs (design development with 2 minimum of 4 asphalt binder contenis
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, hanuner mass and drop

Stability (1bs.) vs. % asphalt content

Flow (0.01 1n.) v6.% asphalt content

Briquette bulk Specific Gravity and Bulk Density {as pcl) vs. % asphall content

% Voids In Mineral Aggregate (% VMAY vs, % asphalt conlent

% Vouds [Pa) in asphalt concrele vs. % asphali content

% voids filled in Asphalt Concrete vs. % asphalt content

. dust ratio vs.% asphalt content

B. SUPERPAVE Design (Tabies and graphs, with specifications limits ol the following)
I. Trial Designs: Aggregate gradations, 3 minimum required, and trial asphalt bindey content (%)
a) Table of Aggregate Gradations and 0.45 power plot, with specification Timils
b) Trnal design % asphait content
¢) Trial designs volumetnic analysis [or each gradation, VMA. Va, VEA, graph not required
d) Trial designs compaction analysis @ Ni, Nd, and Nm. for each gradation
e) Dust ratio for each trial design, graph nol required

2. Job Mix Formula Design, (design development with ¢ minunurm of 4 asphalt binder contenis required. and the
recommended design characteristic brackeied by a minimum of two tesi points for the design binder content + 0.5%,

a) Table ol design aggregate gradation and 0.45 power plot, with specification limits and production targets
b} Compaction analysis G,,, a8 % G, at NI, Nd. and Nm, vs asphalt content (separaie graphs for N, Nd. and Nos;
¢) Volumetric analysis of VMA, Va, VFA, and dust ratio at destgn gyveation, (wNd, vs % asphalt content

d) Gyratory compaction tables as keight of sample versus gvmuon for each asphali content. Gmb
@ NM, and bulk specific gravity/density correction factoris) {grapbs not required)

e) Maxinmm theoretical specific gravity/density (as pef)., G, vs %asphalt content (ZNd
) Corrected bulk specific gravity/density (as pef), G 4, vs Yo asphali content
e} dust ratio vs.% asphalt content
{} Recommended gyratory sample mass(g} for 115 mm sample height at Nro
C. Ignition Cormrection Faclor: Correction for material losses during asphalt content ignition oven anulysis

The correction factor shail be determined as the average value lor three samples. design % asphali content.
design - 1.0%, and design +1.0%. developed in an igmition oven complying with the requiremenis of
AASHTG T33, Method A

il

om0

W

I

116.6  PRODUCTION: plant shall be certfied annuslly, by a New Mexko
Repistered Professional Engincer. 1o comply with the
116.6.1  Asphalt concrete shall be produced in requirements of this Specification and Section 13. The

annuaily  with

accordance wiih the requirements of ASTH D3515, the
requirements of this Specification, or as authorized by The
ENGINEER. Production Gacilities shall comply with the
requirements of ASTM D995, and this Specification. A

(REVISEL? Jan., 2603, UPDATE NO.7)

produciion plant shall be calibraed
calibration standards traceable to the National Bureau of
Standards.  Certification shall be completed within 12
months prior to production of an authorized job mix
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formula al the plant. Certilicates of calibration and
production certifications shall be maintained at the plant for
review by The ENGINEER. A copy of the certifications
shall be submilled to The ENGINEER upen raquest.

116,62 Asphalt concrete shall be placed at the design
praportions speciflied n the authorized job mix formula
within the specified produciion tolerances for combined
aggregale gradation and asphalt binder content.  Asphalt
concrele placed at a project, sampled and tested in
aecordance with this specification, shall have a gradation
that complies with the authorized design gradation + the
production tolerance(s} specified in the authorized job mix
formnia. Asphali concrete placed at a project. sampled and
tested in accordance with this specification, shall hzve an
usphalt content that complies with the design asphalt conient
+ 0.5% (laboratory analysis), T33-Quantitative Aralysis of
Bilumen From Bituminous Paving Mixtures, [gnition Oven
Method, Method A {Modified: reference temperature for
constant mass, 149 £ 3° /3007 °F).

116.7 DELIVERY:

116.7.1  Asphalt concrete shall be delivered in trucks free
of flnid leaks. Trucks detecied to have leaks shall not be
allowed on the project. Subgrade, base course, and asphalt
concrete surfaces contaminated by uncontrotied equipment
fluids shall be removed and replaced with complying
materia). Conlaminaled material shall be disposed of as
speciflied. When hauling time from the mixing plant to the
job site exceeds two hours or when inclemeni weather
prevails, bituminens mixtures shall be covered with
tarpauling while being hauled. The tarpauling shall
completely cover the load and be firmly tted down.
Mixtures shall be delivered to site of the wark and placed
without segregation of the ingredients und within the
temperature range specified in the auwthorized job mix
formuta. Diesel fuel or other petrolenm based solvents shall
not be used in the bed of transport vehicies as o release
agent 10 prevent build nup of the asphalt material. Material
contaminated with diesel fuel or other petroleum bused
solvents shall be removed and replaced with complving
material by the CONTRACTOR, as directed by the
ENGINEER, at no cost tc the OWNER.

11672  The CONTRACTOR shall provide with each
load of asphalt concrele balched and/or delivered 1o he job
site, before unloading at the site, a delivery ticket on which
is printed, stamped or written, the mmformation defined in
Table 116.E One copy of the ticket shall be available for
each of the ENGINEER and the quality assurance testing
program.

(REVISED Jan,, 2063, UTIDATE NO.T)

TABLE 116 E - DELIVERY TICKET
INFORMATION
Nante of Asphalt Concrete Supplier

Dule of Delivery

Delivery Tickel Number Contracior
Project Name [optional)

Job Mix Formula Number

Weizht of Load {tons)

Time loaded

1168 PLACEMENT:

Asphali concrete shall be placed i enilorm lavers lifis in
accordance with the requiremen's of Section 336 The
ithickress i u fayer it shall be and Jess than two 12 imes
the maximum size aggregale and/or not greater than 4
inches for SP-11 aggregate gradations. The thickness of a
layer/lift shall be not less than two {2} times the maximum
size aggregate of the job mix formula used but not greater
than 3 inchcs, as directed by the ENGINEER. A pavement
lifi thickness shall be selected to use the maximim size
aggregale. as authorized by the LENGINEER Lift
thickness(s) and asphult concrete tvpe, designating the
maximum size aggregate, shall be either specified in the
CONTRACT documents, or as directed by the ENGINEER

S-11 asphalt concrete shall not be used for o surface course.
1168 COMPACTION:

116.%.1  Asphalt concrete compaction shall begin when
the asphall concrete temperatwre is in the compaciion
temperasture range specified in the authorized job mix
formula  Compaction shall be compleied before ihe
temperatirs of the maternal cools 10 less than 200 “F
Compaction may be allowed on material with a temperature
less than 200°'F and wreater than 185 "F. as directed by the
ENGINEER. The maierial shall be compacied 10 a density
of at least 93% but not greater than 97% of the theoretica!
maximnm densizy as determined by ASTM D204 1

11692 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 wriling 10 the
ENGINEER [or each job mix formuka/lifi thickness used on
a project. Changes in the compaction program shall be
reported lo the ENGINEER as they may oconr.

116.9.3 A CONTRACTOR may construct a test strip, a
minmum of 10 feet wide and 250 et long, 1o cstublish the
rolling pattern for an asphalt mix and lift thickness 0 be
placed on a project, as directed by the ENGINEER. The test
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strip shall be paid for in accordance with (he requirements
of the CONTRACT. as authorized by The ENGINEER.

116.9.4.1 Compaciion equipment shall be steel wheeled,
pnewmatic wheeled, and hand plate tampers, free of fuid
leaks, selected by the CONTRACTOR, and authonzed by
the ENGINEER. Compaction equipment detected to have
Teaks shall not be allowed on the project.

116.9.42  Compaction may be either static or dynamic
(vibratory). All equipment shall be ballasied and operated
as recommended by the manufacturer. Motorized wheeled
dynamic {vibratory } compaction equipment shall have the
frequency rate and amplitnde 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 equipmeni with inoperable
frequency rate and amplitnde adjustment features shall not
be used on the project.

116.9.4.3 Motornized compaction eguipment shall be
equipped with aulomatic wheel spray svsiems lo apply
release agenis 1o prevent tracking ol asphali concrete,
Dicset fuel or other petroleum based solven(s shall not be
used as a release agent to prevent build up of the asphait
material. Material contuminated with diesel fuel or other
petrolearn based solvents shall be removed and replaced
with complying maienial by the CONTRACTOR, as
directed by the ENGINEER, at no cost to the OWNER.

116944  Repair and replacement of damaged adjacent
property and structures, resulting from the use of vibratory
reliing equipment, shall be the responsibility of the
CONTRACTOR, al no cost to the OWNER.

116.10 SAMPLING AND TESTING:
116.10.1.1  Quality assurance asphall concrele sampling

and testing shall be performed tn accordance with ihe
requiremenis of this specification, Lhe Supplemental

Technical Specifications, or as directed by The
ENGINEER.
116.10.1.2  Quality assarance asphalt concrete analysis

shull be (1) performed in a laboratory accredited in
accordance with the requirements of the New Mexico State
Highway and Transporiation Department “Procedure f{or
Approval of Testing Laboratories t¢ Perform Inspection,
Testing, and Mix Design Services”, April 13, 1998 Editon,
and (2) wnder the direct supervision cf a New Mexico
Registered Professional Engineer.

116.10.1.3  Testng equipment shall be calibrated annnaily

{(REVISED Jion.. 2002, UPRDATE NO.7)

with calibration standards traceable 10 tiie National Burean
of Standards. Calibration records and certifications shail be
maiatained  at  the Laboratory  for review by The
EXNGINEER. A copy of the ceriificat:ons shali be subnriited
10 The ENCINEER upon reques:.

116.1G.1.4  Quality assurance sampling and festing shall
be performed by a iechniciar certified under the New
Mexico State Fhgheay and Transporiatior.
Department‘Associated  Conwactors ol New  Mesico
Technical Trmnwg and  Certiication  Program oy
ASPHALT and SUPERPAVL 'H,

116.10.1.5  Quality assurance sampling and testing shall
be conducted under the direct supervision of a New Mexico
Registered Professional Enginger,

116.102  FIELD SAMPLING:

A quality assurance asphalt concrete material field sample
shall be laken in accordance with the requirements ol
ASTM D979 for each job mix delivered. The matenals
shall be samipled a1 the greater 1ate cf either one samgle (or
each 250 lons. or one sample per day. lor each 1ype ol
material placed on a project. as direcied by the ENGINEER,
The sample shall be of such size to provide matenial for ail
tests  specified and a =split samiple to perlomn
verification/referee tests for gradation and binder content. if
required.

116.10.3 MATERIAL TESTING:

116.10.3.1  Asphall concrete gquality 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.
116.10.3.2  The asphalt concreie quality assurance sample

shall e tesied and the properties reported. with anthorized
Job mix formuia production limits. as specified in TABLE
116.F - FIELD SAMPLE LABORATORY TESTS.
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TABLE 116.F - FIELD SAMPLE LABORATORY TESTS

I Marshall Desigr Analysis
Energy Relerence:

briquette muass { mold size:
hammer size and drop; and
aumber of blow counts per lace;

VMA, voids in mineral aggregate;
Va, voids in asphalt concrete;
VFA, voids filled with asphalt binder, and,

Strength Characteristics:
stability:

flow; and,

stability : flow ratio.

uM'—.UOJk-uMw;UwM—n?

Volume characieristics of compacied briguettes, with production specifications, average of three:

Gmb, bulk specific gravity and density, with anthorized jmf target, average of three,
. Gmm., maximum theoretical specific gravity/densily with authorized jmTiarget. one tes(;

i SUPERPAVE Analysis {sample aging 15 not required)
Analysis at authorized jmf gyrations. N. (initial), N, (design}, and N, imax}. (1) Two briquettes required. (2)

Report average of test resnlts of two briguerte tests.

Compaction analysis with authorized design, and specifications [if applicable)
Bulk specific gravity/density, G, @ N1, Nd, and Nm

Maximum theoretical specific gravity/density, Gmm

Compaction: Gmb as % Gmm at Ni. Nd, and Nm
Sample height, mm, a3t Nd

VMA, voids in mineral aggregate
Va, voids in asphalt concrete
VFA, voids filled with asphalt binder

W o= T op oo o= P

Volume characteristics of compacted briquettes @ N, with design value and specifications

Iv. Asphalt binder content, with design value and authorized production range, T53-Quantitative Analysis of
Bitumen From Bitnminous Paving Mixtures, lgaition Oven Method A (Modified: reference temperature for

constant mass, 149 £ 3°C/ 300+ 7T'F)
V. Dust ratio, %P,

VI Extracted Combined Aggregate, with design value(s) and anthonzed production range

A Gradation

B. Coarse aggregate angulanty, material > 4.75 mm, coarse agerezate has two or more fmctured aces
C. Fiat and elongaied particles. 3:1 or greater dimension, material > 4.75 mm. %

116.10.3.3 A CONTRACTOR may challenge preduction
material {est results, binder content and aggrezaie gradation,
and request that the retained split asphalt concrete sample of
record be released (o his assigned laboratory and tested for
compliance, as authorized by the ENGINEER. Nouification
of challenge shall be made in writing to the ENGINEER by
the CONTRACTOR within 28 calendar days from date of
sampling. Challenge test resulis shall be submitted to the
ENGINEER for evaluation no later than 42 calendar days
from date of sampling. Challenge test resulis will be
evaluated in accordance with “multi laboratory™ precision
tolerances specified, T33 for binder content, ASTM C117
and C136 for aggrepate gradation. Challenge and record
iest results that comply with precision tolerances will be

(REVISED Jan., 2C03, UPRATE NO.T)

averaged with the compamaon test resulis of record and the
material pay Factor, Pl recaleulaied. as directed by the
ENGINEER. Challenge and reeord test resnlis that do not
comply with the precision iolerances will direct the
disqualification of the challenged sample, as direcicd by the
ENGINEER. Cuticore sampleis] will be taken from the
area(s) represented by the disqualified challenge sample(s’
and evalnated by the lab of record under the gbservation of
the CONTRACTOR. in accordance with the requirements
of this specification and replace the disquulified sample test
results. Analysis of the replacement cutcore samplels) may
not be challenged.  The CONTRACTOR will submil
challenge test resuits in wriing (e the INGINEER lor each
split sample released 1o his assigned laboratory of record.
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Challenges filed after the time limitations will not be
considered. The OWNER shall pay for ail complying tesis.
16.104  FIELD TESTING:

(16.10.4.1  Asphalt concrete quality assurance sampling

and testing shall be performed in accordance with the
requirements of this Specification, the Supplemental

Technical Specilications. or as direcled by The
ENGINEER.
116.16.4.2  Qualliy 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 consiructed asphalt
concrete roadway lift.  Compaction shall be calculated as
the measured in-place density, divided by the average
maxium theoretical density (G,,,) of the samples taken for
that day’s placement, reported to one tenth of a percent,
xxx.x.%. Maximum theoretical density {G ) shall be
determined in accordance with ASTM D204 1.

116.10.4.2.1  Field density for SP-1l and Type A materials
shall be measured {rom field core samples. A minimum of
one core sample shall be taken for each lift of 250 tons of a
matenial type, or fraction thereof, placed each day, but not
less than 3 cores per day, as directed by the Engineer. The
bulk density (G,.) of each core shall be measured in
accordance with the requirements of D2726 and reported 1o
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 3
type of material placed in a day, divided by the average of
the maximum theoretical densily (G, of the samples of
the same o similar materials taken for that day’s placernent,
reporied to the nearest one tenth of a percent, xxx.x.%. The

maximum theoretical density (G} shall be detenmnined in
accardance with ASTM D2041. and reported to the neurest
one-lenth pound per cubic fool . {one kilogram per cubic
meteri. The core barrel shail e 6 ches {150mm) od. cr
greater, taken full depth. A iRt sample shall Le trimmed
from the core ai the lamination lines between lifis. The
CONTRACTOR  shall be responsible for material
replacement at no cost to the GWNER where swmples are
removed.

116.16.4.2.2.1 The Geld density for Types B, C. D, $P-:1,
SP-IV, and SP-V matenals shall be measured 1n accordance
with the requirements of ASTM D2930, at the minimum
rate of three tests per L, per 500 sy of each type of asphall
materiai placed in a day, as directed by The ENGINEER.

116.10.4222 A reference density test of the support
matenial, for the asphalt concrete roadway lift to be
construction, shall be taken pror to the placement of the
(resh asphalt concrete lift. or defined from previous test
resulis, The density of the support matenal shall be used as
reference in perfornung the density (est of a fresh asphalt
cancrete lifl in accordance with the requirements ASTM
D2950. placed over the support material. o density test of
ihe support material shall be taken at the rate of one (1) 1851
for each 500 sy ol surface or less (0 be paved over in 2 day.
as directed by the Engmeer. The density of the suppon
material ghall be reported as 'reference support material
density™ in the compaction 1251 report of the construcled
asphali concrete pavemeni over the area represented by the
support material compaction test,

116.10.42.3.1
locations on the asphalt being placed. as divected by The
ENGINEER. The three (3) general areas in which tests are
1o be taken are the free edge of the nual, mat nierior, and the
joinis. The number of tests taken in each area will vary but
the total number of tests taken on any project shall be in the
following approximate properticns

Compaclion tests shall be takcn a1 random

TABLE 116G
FIELD IN PLACE DENSITY PROPORTIONS

Location
Free Edge of Mat'
Mal Interior
Joints®

Yo of total wests
e 33
ERRTI R

201c 33

NOTES:

1 The free Edie of Mat 1est shall be taken in the arca between one (11 foat and (wo (2) feet 1n ivem a free edge o a DMt
2 Joints shall include the longitudinal and transverse butt joints between adjacent Lifts of asphall having the same finizh
efevation. Tesls may be taken on maierial placed against a cold joint edge of formed surface.

(REVISED Jun.. 206063, UPDATE NO.T) 116 - 11



[16.1042.32  Samplesof the compacted Types S-1I, §-
IV, B, C, and D asphall concreles may be taken and ested
to determine eompaciion conformance ol the (inished
pavement wih the specified reguirenients either as
requested by the CONTRACUTOR, or as directed by the
ENGINEER. Cores shall be sampled and tested in
accordance with 116.10.4 - Field Tesling.

116.10.5.1  Test reports shall iaciude bul not be limited 1o
the information specified m  TABLE 116.H - TEST
REPORT.

TABLE 116.H - TEST REPORT

A Field Data and Test Results:
! Due of Sampling/Test
2 City of Albuguergue Project Number or Permit Number
3 Project Title
4 Asphali Concrete Supplier
53 Delivery Ticket Number (asphalt concrete samiple-only
6 Job Mix Formula Number
7  Locauon of sampleftest as defined by Contract Documems
& Time of Sampling/tesiing
9 Material temperature at time of sampling, “F
10 Ambient temperature at time of sampling, °F
11 Field test results with reference specification limits {compaction Lest)
B. Laboratory Test Results
1 Laboratory results as defined in TABLE 116.F
2 Field Test Data, 116.10.4
C. Recomended Pay Adjustment Factor for a LOT

1 4. material factor, see TABLE 116§

2 U .. placement/compaction facior. see TABLE 116K

116.19.5.2 Test results shall be reported to The
ENGINEER, CONTRACTOR, Supplier and Matertals and
Testing Laboratory, Construction Division, Public Works
Department, in wriling, 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 Materials and
Testing Laboratory, Construction Division, Public Works
Department, within 1 working day of completion of the 1est

116.10.5.3 The New Mexico Registered Professional
Engineer in direct charge of the laboratory shall ceriify on
a quality assurance test report that the test procedures used
te 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 lifi placement and
compaction, for each mix type used on a project. each day.

116.11.2 Each LOT of asphalt concrete material shall be

{REVISED Jan , 3003, TPDATE NO.7)

paid at the adjusied CONTRACT unit price {or asphall
concreie, calculated m accordance with Lhe equation below,
adjusted by a material factor. PF,. specified in TABLE
116.J, as anlhonized by the ENGINEER. A LOT shall be
delined as the 10tal tonnage placed in a day, for each wvpe of
material placed. Acceptance samples shall be sampled and
tested in accordance with the requirements of 11610, and
iested for compliance with the speciTeations. 2 material pay
facior, P, zhall be delermined i accordance with TABLE
{16.4. as delned flor iest resulis lor combined apggregate
gradation and asphalt contenl, as compared to the
anthorized job mix fermula’s production specificalions. All
complying acceptance samples taken in a day for a material
type shall represent a LOT in the computation specified in
TABLE 116.J. Nor complying acceptance samples shall be
evaluated m accordance with this specifications as directed
by the Engineer. The material facior, PR, for a LOT shall
be determined based on the deviation of the average value,
arithmelic mean, M, of the acceptance samples’ test resulis
from the job mix formula targets, T, adjusied {or the range
of the test results, maximum value minus the mimum
valne. If the absoluie 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 UP'= PF., » UP

materials complying with the specifications ai no cost to the UP’, adjusted contract nnit price/ion
OWNER, as direcied by the ENGINEER. If it is UP. Contract unit pricefton

determined by the ENGINEER w0 be mare practical to
accepl the matcrial under a specific project cendition, the
1.OT may be accepled under writien agreement between the
OWNER and the CONTRACTOR at an assigned pay factor
PF~=0.70, for a LOT having a compaction pay faclor. PF ..
equal or greater than €.85, as authorized Dby the

PF.,. material adjustment lacior

ENGINEER.
TABLE 116.J - MATERIAL FACTOR, PF |, FOR GRADATION & BINDER CCNTENT
For |T-Ms equal or greater than D°, [1, 2]
NUMBER OF DAILY SAMPLES D', MAXIMUM ALLOWABLE DEVIATION 3]
1 1.40D 1.20D D
2 D+R D+ 037R D-010R
3 D+030R D+007R D-014R
4 D+0.16R D-001R -017R
5 D+011R - 003R N-020R
6 D+0.09R D-005R D-0.22R
7 D+007R D-007R - 024K
8 D+ 0.06R D - 0.08R D-025R
S D+ 005K D - 0.09R D-026R
10 OR MORE D+0.04R D-0.10R D-027R
MATERIAL FACTOR, PFm [3] 0.85 0.95 1.00

[1] D, production tolerance /- %, see TABLE 116.B and paragraph 116.4.2.2 | and authorized job mux formula,
R, range of lest values, maximam - minimum values. M. average test valne of a LOT s samples test resulis. T.
target value specified in the authorized job mix formula.

[2] if the deviation of the daily meun from the target exceeds the maximum allowable deviaiion for a LOT.
[T-M|=D", the LOT will be removed and replaced with matenal complying with this specification. at no cost 1 1ne
OWNER. us directed by the ENGINEER. If determined by the ENGINEER (0 be more practical to accepi the
material, the LOT may be accepied under written agreement belween the OWNER and the CONTRACTOR AT
an assigned pay factor PF = 0.76, for compaction LOT(5) having a compaction factor, PFc, equal or greater than
.85, us directed by the ENGINEER.

[3] The material factor, PFm, shall be the lowest of the factors calculated for either the combined aggrepate gradation
of malerial passing the nominal maximum size aggregale screen. 3/8 inch, and smaller screens, or, the binder
content.

116.11.3 The placement and compaction [actor, PF ., [or

2 LOT shall be determined based on the average value of Up'= PF_ . xUP
the compaction tests for the LOT, with any single test UP', adjusted contract unit price
neither less than 90.0% nor greater than 98%. and TABLE PF,.. see TABLE 116.K

[16.K. If a test for a LOT is either less than 90.0% or
greater than 98%, the LOT will be evaluated s directed by
the Engineer.

UP . contract unit price

(REVISED Jen.. 20003, UPDATLE NO.T) 1i6- 13



TABLE 116K - PAY FACTOR (PF .) FOR COMPACTION

Average of Acceptance Test Results Pay Factar, PF.

98.0% and greaicr [
97.1 10 97.9 0.83
93.0 1o 97.0 1.00
92010 92.9 0.93

91.0t0 91.9 0.90 2]

90.0 {0 90.9 0.85[2)

Tess than 90% (1], [2]

[1] The muierial defined for the Lot shall be removed and replaced with asphall concrete material complving with
this Specification at no cost to The OWNER, as direcied by The ENGINEER. Upon written agreernent, the
CONTRACTOR and ENGINEER may determine that for practical purposes the Lol shall not be removed. 1T
determined by the ENGINEER to be more practical to accept a LOT, a LOT may be accepted under wrilten
agreement between the OWNER and the CONTRACTOR ol an assigned compaction pay factor PF =050 [27,
for a LOT having a maferial factor pay factor equal or greater than 0.85, as directed by the ENGINEER,

[2] When the lift is the surface course. and is accepted a this pay factor, the CONTRACTOR shall be apply a
sanded {og seal (o the LOT complying with the requirements of SECTION 333, as direcied by the ENGINEER,
at no cost 1o The OWNER.

(REVISED Jan.. 3603, L PDATLE NO.7) 116 - 14



SECTION 117

ASTHALT REJUVENATING AGENTS

117.1.1 Tyce I asphelt rejuvenating
agent, & cationic o0il ané resir enulsion,
shall be composed of a petroieam resin
0il base unifcrmly emulsified with water
and conforming to the reguirements
contained herein,

117.1.2 Asphalt rejuvenating agents
shall nct be used except undsr the
provisions In the approved supplemental
technical specifications.

117.2 REFEZIRENCES

117.2.1  asz7i

117.3 TESTING RIQUIREMENTS

Tzpls 127.3 indicates testing re-
gquirenents for asphalc rejuvenating
agencs,

117.4 CERTIFICATION

The CONTRACTOR shall furnish the ENGINEER
with the orznd name and name of the manu-
facturer of tne asphalt r1ejuvenating
agent he proposes to use and the material
shall be approved by the ENGINEZEER before
it is used. The CONTRACTCOR shall also
furnish the ERGINEER Wwith a manufac-
turer’s certificate of complisnce indica-
ting guantity and specification control.

117.5 MEASUEREVMENT AND PAYMENT

117.5,1 & this material is to be paid
for as & separate item, kthen tche measure-
ment and payment shall be by the treated
square yardc.

117.5.2 i%€ this mwaterial is &o be
combined with other items &as a complete
unit, then the measurement andéd payment
will pe made in accordance witn the
applicable section and per the  Bid
Proposal.
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TABLE 117.3

ASPIALY BEIUVERATING AGENT TEST
REQU. REMEHT

Specification Test
Designation Method Requirements

Viscosity, 5.F.,

ak TT°F Sec. ASIM b 244 15--40
Residue, % {1) ASTM D 244 (Mod.) 58-62
Cement Mixing Test, % ASTH D 244 7ero
Sieve Test, % Max. (2) ASTM D 244 (Mod.) 0.10
pParticle Charge Test ASTM D 244 Positive

Test on Residue From
AGTM b 244

Viscosity, cs,, 140°F ASTM D 445 100-200

ASTM D 244 Modified Bvaporation Test for percent residue is made by heabking 50 granm
sample to 300 degrees F ountil foaming ceases, then cool immediately and calculate
results,

Test. procedure identical with ASTM D 244 excepl that distilled water shali be used in
place of 2 percent sodium oleate sclution,



SECTICH 11&
BYDRATED LIME MINERAD FILLER
118.1 ENERAL 113,55 MEASUREMENT AND PAYMENT:
dvdraced lime pnineral filler may Dbe Ho separate measurenent er payment will
reguicred as an additive to the entire be made for the additive of hydrated lime
aggregate portion of the aspnaltic mineral filler to specified aspnaltic
concrete surface course, asphaltic surfacing materials.

concrete overlays, and plant mix seal.

il8.2 REFZREMCES
118 .2, ASTH

D 242
118.2.2 AASHTO

M 17
118.3 MATERIAL
HEydrated lime mineral filler shall
conform to the requirements specified in
ASTH D 242 and AASHTO ¥ 17.
118.4 MIXING AND PROPORTIONS
118.4,1 7he hydrated lime shall be addea
to  the aggregate such  that loss of
hvdrated lime is minimal or
non-=xistenc, Placement of the lime on
an open conveyor belt will not  be
permitrec. Placement of the lime on an
enclosed belt that does not permit

clowing ot ioss of lime is acceptable,

118.4.2 The CONTRACTOR shall provide
appropriate weighing devices, approved by
the ENGTHEER, to assure that the
proportionate amounts of hydrated lime
are being added ro the coarse aggregate,
fine aggregate and filler {(if required).

115.4.3
proporcion of 1 percent
weignt of tetal aggregate,

at a
by

Bydrated lime will be added
to 2 percent

115.4.,4 dHydrated lime shall be added to
the combined aggregate materials in a
ptig-mill immediacely after leaving the
cold feed and Just prior to introduction
into the dryer drum or dryer.

118.4.5 HMinimum molisture content of the
combined aggregates shall be 3 petcent by
welght, at the time the aggregate and
lime are mixed, to effect a complete
coating of the aggregate with the
nvdrated lime.

118.4.6 The ENGINEER may authorize 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.

increase of the

118-1



SECTION 119

PAVING FABRICS

119.1 GEZHERAL

This sec¢tion specifies the naterials for

paving fabrics which may be vart of a
pavement rehabilitation projecs.
119.2 REFERENCES
119.2.1 ASTH

D 1117

D L7717

o 3776
119.3 MATERTIALS
119.3.1 FABR.C PROPERTIES: The fabric
shall consist of woven or nconwoven poly-—
propylene and/or polyester material
meeting the reguirements of Table 119.3.1
when  tesced in conformance with the

regspective test method,

119.3.2 PACEAGING: The fabric shall be
packaged in rolls with each roll wound
onto a suitable cylindrical form of core
to aid in handling and placing, Each
roll and the form or core upon which It
is rolled shazll be packaged in a suitable
wrapper wiich is defined to include a
sheath or container to protect the fabric
from damage Jue to ultraviolet light and
moisture during storage and nhandling.

119.3.3 IDENTIFICATION: Eachk roll shall
be labeled or tagged in such a manner
that the information for sample identifi-

cation and cther guality contrel purposes
can be read from the label without open-
ing the wrapper. Each r2l: shall be
numbered by the manufacturer and further
identifiea as to lot number or control
number , date of manufacture, tare weight
of core plus wrapper, width and length of

fabric, anad gross weight of the entire
roll which includes fabric, core, wrap-
per, tags, etc,

119.3.4 SBAMPLING:

119.3.4.1 Teszt samples will be cut at

the project from rolls gelected at random
and shall %Se no less than three feet in
length by the full width of the roll,
Mothing irn this section shall negate the

ENGINEER'sS «¢ight to take additional
samples.
11%.3.4.2 The samples will be taken

according to the following fregusncy:

11%.3.5 7TZ8TING: Specimens will not be
conditioned for testing. One-half of the
apove safples will be tested iritially:

SQUARE YARDS NC. OF SAMPLES
0-5§,000 5
50,J00-150,000 16
100 ,009-360,000 24
over 300,000 32

1f the average test resul:s indicate <zhe
material meets specificakion reguirements
no additional testing will be done. Iz

the tess results 1indicate the materizl
does not meet specificatzion regquire-
ments, the CONTRACTOR wili be notified
and the remaining samples will be
tested. These additional test results
will be combined with the first set,

115.3.6 WEIGHT {RULL ROLL}: Weight
determinations will be made using pro-
cedures described in ASTHM D 3376 Option

A. The CONTRACTOR shall provide scales
and move the roll to said scales for this
purpase, et weight of the fabric L=
tetal welght minus the weights of cthe
core, wWrapper, tags, eic.

119.3.7 WEIGHT ({SPECIMENS}: Specimen
weight determinations will be made using
procedures described imn  ASTM D 3778
Opticn C. gach specinen taken for the
strength/elongation test and the asphalt
retention test will be wesighted to the
nearast 0.1 gram. .

119.3.8 STRENGTH AND ELONGATION:

119.3.8.,1 The "breaking load" will be
determined in accordange with ASTM
D 1117, using constant rate of kraverse
of 12 1+ 0.5 inches per minute and l-inch
{wide) b4 2—inch {long} smocth-faced
jaws. Test specimens will be rectangular
and measure four by eight inches, When
placed in the Jjaws, <«he fabriec will
project one-half inchk at each end and
1.5 incnes on each side,

1i%.3.8.2 Twenty individuzl test
mens will be taken ac randcm for
and =longation testing, ten with the long
dimension in the machine ditection anc
ten with the long dimension in the cross-
machine direction, wo teskt  specimens
will pe taken from eizhker edge of the
roll which is defined as within the outer
cne-tenth of the width, Ten specimens
{five in each directicn! will be testszd
for breaxing load and elcngacion.

speci-
tensile



119.3.8.3 The average test wvaliues for
the macnine-wise and the cross—-machine
specimens wWill pe reporteq separztely 4&s
the final testc va.ues.

119.3.9 THICKNESS:
thickness will »pe

Usiny ASTM 2 1777,
determined using a
U.5-inch~diametsr foot exerting 45 grams
per syuare cencimeter pressure onte a
l.l-incn-diamecer anvil, Five chickness
measurements will be made on eacn speci-
men used in the strength/elongaticn tests
and asphalt retencion test: one neasudre-
ment 1in the wvicinity of each ccrner and
cne in the center.

11%.3,10 ASPEALT RETENTION: Two
machine-wise  test specimens ang  two
cross-machine specimens each tnree by

be selected from the

the same xanner as
Supsegtion 119.3.8. Zach
will be weighed to the

fifteen 1inches will

full-width sample 1in
described in
test specimen

nearest 0,1 gram, saturated 1in asghalt
cement maintained at 1530 + 4°F, placed
beiween sheets of newspaper and pressed
witn a hot iron to remove exsess

aspnalt. (Presence of excess aspnalt is
evidenced by a glossy appearance,} The
saturated specinen will bpe weigated to

the nearest U.1 g, then placea in napatina
heatea to 116° 15°F for 30 minuzes.
Fresp napntha at the specified zenpera-~
ture will oe alternated as necessary
auring the 3U-minute perioc to effect
remeval of the &asphalt cement from the
Specimnen. The specimen will pe Dlotted
with paper towels and allowed to air ary
to effect naphtha removal, then mea-
sured. Asphalt retention will »e calcu-
lated as follows:

asphalt retencion {(gzZ./sq. y¢.) =

{wt w/ asphalc - weight init.)gms x
0.035273% oz./gm.
{area of specimen atter test, sg. in,)/
1296 sy, in./sq. yd.

11%,3.11 BASIS FOR REJECTION: If a roll
Fails rto meet the weight reyuirenants
wren it is weiched 1n accordance wikn

Option &, that roll will pe rejected. If
tne average oI Ltne test resulis  S10WS
that thne naterial does pnot meet specifi-
cation reyuirements for any preperty, the
material stall Ze rejecteq.

11%.,3,12 TESTING TIME REQUIREMENT:
Testing may rfegdiIe up to ZL wWorking
qAays, Paving fapric from a soipment
shail not be placed uneil testiny from

the shipment 1= comnpliete.

L19,3.13 TaACH COAT:
ne composed 9Ff
material of the

The tack ccat snall
paving grade oizuminous
type and gracge specified

119-2

‘Measurement and

by the mRranufacturer of the fabric ana
snall mee: the reguiremenzws ¢f 85-100 or
12U-150 penezration aspna .k, c858-1 or

55~1 emulsifiea asphalt, or AaC-3 or AC-10

asphalt, Tre tack coat appericacion rate
snall consizt of the totatk ©f <the mnean
optimur asphalt content reguireag by the

fabric as cetermined by tne wMacerials Lab
Bureau plus an amount to =atisty the
"surface nunger®™ of the existing pavemant
as deterwined by the City of Albugueryue
Materials Testing Laboratory.

11%.,4 HMEASUREMENT AND PAYMENT

payment saall o= as

specified in Secticon 339,



TARLE 119.3.1

DROPERTY BSTHM DESIGHATION TEZST* VALOE UNITS
Weight (Full Rollj*** D 3776, Option A 3.5 Eo §.2%x* oz, /=q.yc.
Weight {Specinens)*** D 3776, Option C 3.5 eo §.0** oz./sq.va.
Grab Tensile Strength D 1117 80.C min. pounds
Tlongatiron &t Break L1117 50.0 min. percent
Tabric Thicknegg*** D 1777 L030 min,** inches
Aspnalt Retertion Hone 0.1C nin. gal./sq.yd.

*Information about unigue procedures for each of the tests is included in

119, tharough 119 .

*YMaximur zllowable coefiicient of variation is 12.5% where coefficient of

{standard deviation/mean)

***ror spun-bonded fabric these minimum values are to be:

X 103%.

asphalt retention, 0.07 cali./sg.yd.

Thickness, C.3.3

Subsecticns
variation =

inches and



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 (HDPE) or
ultra-high molecular weight materials.

121.2 REFERENCES.

121.2.1 American Society for Testing and Materials
(Latest Editions) (ASTM):

D1248 Specification for Polyethylene Plastics
Molding and Extrusion Materials

D598 Test Method for Time-to-Failure of Plastic
Pipe Under Constant Internal Pressure

D1599 Test Method for Short-Time Hydraulic
Failure Pressure of Plastic Pipe, Tubing and
Fittings

D1601 Test Methad for Dilute Solution Viscosity of
Ethylene Polymers

D1693 Test Method for Environmental Stress-
Cracking of Ethylene Plastics

D1784 Specifications for Rigid Poly (Vinyl Chloride)
(PVC) Compounds and Chlorinated Poly
(Vinyl Chloride) (CPVC) Compounds

D2239 Specifications for Polyethylene (PE) Plastic
Pipe (SIDR-PR) Based on Controlled Inside
Diameter

D2412 Test Method for Determination of External
Loading Characteristics of Plastic Pipe by
Parallel-Plate Loading

D2657 Heat-Joining Polyolefin Pipe and Fittings

D2737 Specification for Polyethylene (PE) Plastic
Tubing

D3034 Specification for type PSM Poly (Vinyl
Chloride) (PVC) Sewer Pipe and Fittings

F477 Specification for Elastomeric Seals (Gaskets)
for joining Plastic Pipe

F679 Specification for Poly (Vinyl Chloride) (PVC)
Large-Diameter Plastic Gravity Sewer Pipe
and Fittings

F794 Specification for Poly (Vinyl Chloride) (PVC)

Large Diameter Ribbed Gravity Sewer Pipe
and Fittings Based on Controlled Inside
Diameter

(Revised Jan 2011, Update No. 8)
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F894 Specification for Polyethylene (PE) Large
Diameter Profile Wall Sewer and Drain Pipe
121.2.2 American Water Works Association
(Latest Edition) (AWWA):
C900 AWWA Standards for Polyvinyl Chloride
(PVC) Pressure Pipe, 4 in. through 12 in. for
Water Distribution
905 AWWA Standard for Polyvinyl Chloride
(PVC) Water Transmission Pipe, Nominal
Diameter 14 in. through 48 in.
121.23 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.

121,42 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 f. to 6 fi. below
top of ground and centered over the pipe. When feasible,
the tape shall be fastened 10 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
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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

121.44.1  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.

121.442 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.

121.44.3 HEAT-WELDED JOINTS: HDPE 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 AWWA C 900,

121.5.1.7  PVC pressure pipe in sizes 14-inch through
24-inch shall meet the requirements of AWWA 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.

121.52.4  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.

121.52.5 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 15-
inch and larger pipe diameter will not be permitted, unless
authorized by the Water Authority.

121.5.3 Paolyethylene (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 (HDPE) shall not be used to construct public
water lines.

121.,53.2  High Density Polyethylene (HDPE) Profile
Wall Gravity Flow Pipe:

121.53.2.1 High-density polyethylene (HDPE), 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
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requirements in ASTM F 894 for diameters of 30-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, the E* number (E=
maodulus 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,

121.53.2.3  Sewer service line connections to PE 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.

[Revised Jan 2011, Lipdate No. 8) 1213
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These gpecifications include material
reguirementsz and installatiern of the

plasktic liner plate.

12Z.2 REFERENCES

122.2.1 ASTH
D 1z43

MATERZALS

122.3.1 PROPZRTIES OF MATERIALS:

1z2.3.1.1 The materials used in all
sheets of plastic liper plate and in ail
jeint, corner, and welding strips shall
be a polyvary: chleride resin and other
necessary ingredients compounded to make
permanentiy flexible sheets arnéd strips
which are impermeairle C sewage,
Copolymer resins will not be gpermitted,
Polyvinyl cnhloride shall constizute not
less than 92 percent by weight, of toe
resin usec in sheets and Jjoint strips.
The resin shall have a specific viscosity
of 0.40 whan measured in accordance with
Standard Metnod of Test ASTM D 12¢3 and a

10 gram sarple of the resin whern heated
in a 30.cu. cm. crucible at 190 degrees C
for one hour shall have a loss not ex-

ceeding 0.7 percent. The resin used in
welding ané ccrner strips and cother ac-
cessory pileces shall be of the highest
molecular weight that is compat:ziple with
field welding,

1z2.3.1.2 The material used in
strips and In plain sheects cof plastic
liner plats skall be identical =zo that
used in shee:s having locking extensions,

joint

122,.3.1.3 The CONTRACTOR shsll submit teo
thne BNGINEER wmanufacturer's certifica-

tions ef cempliance of each type of
plastic 1lirer sheet and sirip proposed
for use, together with a list of all

ingradienzs from which the shsets and
Strips are to be compounded. Trhe list
shall show the percentage of use of eacn
ingredient,

122.3.1.4 7The samples will be subjected
to the tests set forth hereinafter; and
when the samples and their ingredients

have beer apovroved, no changes will be
permitted without prior approval by the
ENGINEER.

122.3.1.5 The samples shall show no
significart changes whern exposed to
soaps; decergents: animal, vege:zaole, ot
mineral ¢:1s, f{fakts, gieases, o©f Waxes;

enzymes of sewer bacteria
water solutions of anvy of
chemicals at 85 degrees 7:

and fungi; or
~he following

Concentration
Chemical {Percent)
Sod:um Hypochlorice 1
Ferric Chloride 1
sulphuric Acid 20
NMitric aAcid 1
sodiur Eydroxide 5
Amronia 5
122.3,1.¢ All plastic iiner plate
sheets; Jjoink, corner, and welding
strips; and accessories shall have the

foclilowing physical propertiles when tested
at 70 degrees PF:

Tensile strength, minimum --- 2000 psi
BEloncation at bireak, Minimun --- 200
percent

Shore purometer
Tnstantaneous

S0 mininun

60 maximum

{Type D) Readings

10 seconds
32 mininmuam
5C maximum

122.3,2.7 Liner plate lcccing extensions
embecded in concrete shall withstand a
test pull of at leasct 100 pounds per
linear inch, applied perpendicular to the
concrete surface for a period of crne
minute, without rtup:ture of the locking
extensions or withdraval from embedmenc.
This test shall be made at & temperature

bezween 70 degrees 7 tc BC degrees T
inclusive,

1z2.32,1.5 a1l plastic liner plate

sheets, including locking extensions, and
joint, <corner, and welding strips shail
be free of cracks, cleavages, or other
defects adversely affeccing Cotrosion

resistance or required
ENGINEER may anthorize the
defectz by approved methods.

strength. The
repair of

122.3.1.9 Specimens ztaxen at any time
prier =6 final acceptance of the work
from sheets and strips, wWhen tested in
accordance with tescs specified hereirn-
before, shall show no greater reductioh
in guality ot change in dimensions than
the reduvction in guality and change in
dimensions shown by the ori¢inal apgproved
samp:es when tested.



122.4 DETAIZILS AHND DINTHNSICNS

127.4.1 AFDEIVAL O DETATLS: The  CON-
TRACTOR srail submit for aoprcoval by tha
ENGINEER 30 days pricr to anvy manufac-—

turing of material, drawings showine de-

tails of linet plata, joinz, ccrner, and
othet accessorv plastic stkrips and des-
vices, Such details shall conform kLo the

regquirements of these specifications and
applicable provisions of «c¢hge standacd
plans sheowing liner olate installation
metitods,

Liner
concrete
emboedded

122.4.2 THICKWNESS OF
plate wnich is to be locked in
oy means of intsgral extensieons
in the c¢oncrece shall have a minimum
thickness of 0,083 inch, Lirner place
which 1is to be bonded to goncrete ot
stee] surfaces by means of adhesive snall

MATIRIAL:

have & minipum thickn=ss cf 0.075 inch.
walding striss shall have a minimum
thickness of 0.125 inch ®nlas or minus

0,031 inch.

122.4.3 SEEEZT AND STRIP SIZE: ghests of
liner plate used for pipe and cast-in-
clace sewerz shall nc: exceed 15 feet ¢
inches in lenc:zn measured along the con-
duit, Sheetg of linsr plate for all
othet construction shall not excesd 16
feet by 18 fect. Seg:ic perat-ksg ﬂaXlﬂuﬂ
sizez shall be reduced whare necsssary o
produce satisfacktory resgltes, Large

sheets shall be formed by lapoing basic

size sheets a minimum of 1 inch in fusing

the sheotsz todgether 1in such a ranner as

to produce a cont_ruous welded Joint.

Specinens taker from weldec Joints shaill

sheow no ¢racks or separzktion and shall be
- r

tested in <tension  af flexing, Each
specimen shall withstznd a minimum  load
of 13Z pounds per lin=z2r inch oI weld or
the preoduct of 1800 and the w®inimum

thizkness irn inches o0f the mazerial ad-

jolning the weld, whichever 1is greater.
The thickness shall bs taken wizhin a 1
inch gauge langth. The ceTposition,

corrosion resistance, and impermeabpility
of specimens =faken froo the waldad jJjoints

shall comoly with the reqguirements of
Sumsaction 122.3 aoove. Evidence of
tears, crac4s, or sepszration in the laps
will be cause for rejection, Joint

strips shsll bs four
1/4 inch in width,

inches plus or minus
tizlding str:zps shall

be ona irck plus or ninus 1/8 inch in
width, Joink strips snall have each edge
beveled prior <o applicatior. 211 weld-
ing and outside corner strips shall have
edges baveled at tice ef manufacture.
Sloping of the longitudinal terminal
edges of liner plate a=t designated
variations in  citcumferential ceoverage

shall be as uncer Slasection

122.8 herein.

specified
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122.4 .4 LOCEING EXTENSICKRS: A1l lirer
plate applied to cencrz2te  shall  have
intz2grzl locking extensisns embedded in
the concrate, except that liner plate may
be beonded ko concrete surfaces with an

acregive i1f such is specifically shown con
tne plans, set foreh in the Supplemerntary
Spacifications, or pernitkted by the ENGI-
NEER. Locking extemnszens shall be of the
zame naterial as that of zthe liner plakte,
snall ke inkegrally molced zZo or extruged
wizh the sheets of 1lirer plate, shall
have &an approvea cress section wikn 2
mininums nheignkt of 373 inch anéd a minimun
web  thickness of 1.0%20 inch, shall te
aoproxirately 2 1/Z inchkes apart, and

shzli te such that when =che extensions
are erkbedded in concrete the linec plate
will be held permanently in place. Lock-

ing extensions shall be parallel and
shall be continuous exceyt where omitted
for jeints and transverse weep channels,
Weew channels which involve the omnission
cf ore incn of locking extensions as de-
seribed in Subsection 122.8 herein mavy be
o Zuring the manufacture of linet
2 locking extensicr shall be pro-
vidaed alore all lower, ifeiminal obligqusz
or lengitudinal edges of Iinsr piate,
122.4.5 PROVISIOIS
alternate
the ENZINEER,

FOR STRAP CHANNELS:
mechcds are approved by
liner reguireq to  be
secured¢ to the inner form with straps
shall rnave strap chanwnels at not mors
than 20 inches on center perpencdicular ko
the locxing extensions. The c¢nannels,
orne-inch wide maximum, stali be fotmed by

reroving the locking extenszions at stragp
locations so that a meA:mim of 3/16 inch
oL the Dase rema.ns in che strap
channel. Strap channels shzll nocv be
previded in the finsl two locking

exzensions adjacent te
of t2e liner coverage,

the terminal edge

122.5 TESTS

211 iiner plate she.l be show tested Zfcrz
noles, using an appro"nd spark detector
witnh =z minimum of 20,230 volte. Sheets
having hcles shall be szatisfactorily re-
paired in the shop arnd retested priocr o
shipping the shests &tc the Jjoo site or
the pipe manufacturing plant. Shcp welds

shall ke subjescted to testing for com-
position of the material after the weld
hzs bsen made and for corrosion resis-
tance, impermeability, and sireng:oh,

Sanples ¢f liner plate szall be taken at
tne point of manufacture each week during
predickion of sheet anc skrip material.
Trese samples will be schmitted to the
ENGINZER for testing &5 provided in Lnhese
specifications.
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szhali bs
mace by the

liner pla=ze
products

Achiesives
limiced to =hese
linegr plat= 53
use with
solvents,

the. liner platce, Adhesives,
and acrivators propcsed for use

shall be subnitced to the INGINMEER for
testing pricr to use,

122.7 INSTALLATION oF PLAZTIC LINEZ
PLATE--GENERAL

112.7.1 [NSSEIZION: Wherever possible,
linetr plate srall be apolied znd secured

to the forms anc
prior to tns
stael.

inspected
placement of

and approved
reinforcing

122.7.2 GQUALITICATIONS OF INSTALLERS:
122.7.2,1 APPLICATORS: The application
of plastic limer wplate to forms and other
surfaces shall be considersed &8 hianly
specialiize , and persornel perform-
ing this &ty work snall be trézined in
lation and cercnsktrate
ity ©o the ZNGINZEER.

I
- £

welger shall
~est before
nmaking any field weld and may be retesied
at any Ltinme deemed necessary by the ENGI-
FER, Al t welds shall be made in
tne presenge ¢f the ENGINEZE and shall

H Each
a weldiag

consist of the following: Two pieces of
liner plats, &zt least 13 inches Zong and
9 inches wide, shall be lspped L1 1/2

inecnes and heid in & vertical position.
A welding striz snall be positicned over
zhe edge of <:<he lap and welded to Dboth
piaces of linetr place, Each erd of the
welding strlp ghall extend at least two
inches beyond the liner plate to provide
tabs. The welé specimen shall be sub-
micted tec the EMSINEER and testsc as fol-
lows: Each welding sirip tab, tested
separatelv, sheil be subjeczed to a 10
pound pul. normzl to the face of the
liner plate wit the liner plate being
held firmly in olace. Thers shall be no
separation PBetween the welding strip and
the liner plate when the welding tabs are
submitted te the tesc pulls, Three tesc
specimens shall ne cut from the welded
sample tested in tension across  khe
welds, I norns of these specimens fail
in the weld cr within 1/2 inch adjacent
to either edge of the weld whan the
specimens ate individually subjected to a
pult: of 132 pouands per linear inch of
weld or the product of 1800 and the mini-
mum thicknass in inches of the material
adjoining the weld, whichever is greater,
the weldé will be considered as satisfac-
tory in tension. The thickness uased will
be the minilmum neasured within a 1 inck

gatge length. If ons
fails ko pass the
wil. pe permitted.

of kthe sSpecimers
rensLcn Tesb, a retest
The retast shall con-

sist of testing thres additional speci-
nens cax Irom the ariginal walded
sarple. If all three <¢f the retest

the weld will be
A disqualifijied

specimens pass the test,
corsidered satisfactory,

weider Tay submit & new welding samplie
when, in the opinion 9Z the inspector, he
has nad sufficient off-the-job Eraining

or experience ko warrgiat re-examination,

12Z2.6€ PLACING LINEZ PLAT

4}

122.8.1 COVERAGE: Ziner plate shall
covar, as a minimum, the areas shown on
the plars to be lined, ©*he wvariation :in
circuimferential coverage at each longitu-
dinal terminal edge oI adjoining sheets
of liner plate shall not exceed gne inch
or one percent of the inside diameter of
pipe, whichever is greater, 1In the case
of cas:-in-place cond¢uits, the inside
beicht of the conduit shall be used in
ligr of pipe diametsr irn da2termining al-
lowadlie variation in circumferential
coverzce. At a station where there is a
diffzrence 1in coverage, as shown on the
rlans, anad the longitudinal terminal
edges of liner plate downstteam from said
statien are lower than these upstrean,
the terminal edges of the licer plate in-
stalled in the section of pilpe or struc-
tursa inmediately upstream from the
stacion skall be sloped cnifermly for the
entire length of the seccien of pipe ot
structure from the limits of tne smaller
coverage to those of the greaver cover-
age. TWherever the longitudinal Eerminal
edges of liner plate downsctream £rom the
station are higher than thecse upstream,
the slcpe shall be accomplished uniformly
througnous the length of the section of
pive or structure immediately downstream
from tns station, An approved locking
extension shall be oprovided along all
tapered lower terminal edges of liner
platz.

122.8.2 POSITIONING LIMER PLATE: all
liner plate installed in pipe shall »>e
positicned so that the locking extensions
are paraliel with the axis o©of the pipe.

Liner plzte shall boe c¢encered with re-
spect to the "T" of the pipe when the
inner form 1is positioned, Liner plaze

sha’l be set flush with tne inner edge of
the bell end of the rpipe section ancd
shall extend to the spigot ené or to ap-
proximately four inches beyond the spigot
end, depending upon the type of liner
plate Jjoint to be made with adjeining
pipe. All 1liner plate installed in &
cast-in-place sewer shall bpe positioned
50 that the locking zxtensions are

122-3



parallel ro the axis of the sewer, and
all liner plate installed in ather sewer
scructures srnall be posicienad with
locking extensions heorizoreal unless
otherwise indicated on the plans or in
the Supp.snentary Specificaticons, Liner

plate sheets shall be clozely fitted te

inner forms. Sheets shall bhe cus to fit
curbed and warped sur faces using a
minimum nrunber of separate pieces. The
CONTRACTOR =shkall furnish field sketches
te the ENGIMNEEE sheowing the proposed
laycut of liner plate sheszts for cast-
in-place sewerage structures, The

sketches shall show the location and type
of all Zield welds. The ENGINEER may
reguire the use of patterns ot the
markings of sheet lavout directly on the

forms where complicated or waroped sur-
faces ars involved, At transverse joints
betwesen rsgilar size shesks of liner
plate, the space between ends c¢f leocking
extensions, mneasured loncitudinally,
shall not excsed four inches. Where

sheets are cut and jeoined for
of fitting irregular surfaces,
shall not excsed bwo inches,

tne purpose
this space

122.8.3 SECURING LINER PLATE IH PLACE:
Liner plate snall be held snucly in place
against inner forms by msans of light
gauge steel wire, light steel banding
straps, or cther appreoved m2ans. Banding
straps or wire shall be leocated in strap
channzls c©o prevent crushing or tilting
the extensions. Means approved by the
ENGIMEER shall be provided, if neacessary,
to prevent crushing or tiiting locking
extensians on extruded sheets. HWhere the
form ties or form stapilizing rods pass
threugh liner plate, provisicra shall be
made to malrntain the liner plzte in close
contagt Witk fne forms during concrete
placenent,

122.8.4 WEZP CEANNZILS: At 3-fost inter-
vals longitudirally along liner plate in-
stalled In sewers, & gap not less than
one inch nor more than four inches wide

shall be lef: in all 1locking extensions
to providse an  unobstructed transverse
weep channal. Any area opehind  liner
plate which is not properly sszrved 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 watsr behind the liner of concrete
manheole sghaftgs to drain infto the weep
channels cof the lined sewer. A trans-
verse weep channel shall be provided
approximacal twalve inches away from
geach liner plate return where surfaces
lined with plastic liner plate Jaoin
surfaces wiicnl are npnot so lined, As a
part of tne work of 1installing liner
plate, all outlets of transverse weep

122-4

chizninels shall be cleared of obstruciions

whichn would dinterfere wicn thelr prope:z
Funoticn,

lzz2.3.5 LINER PLATE RETTUHHS: A linsy
plate geturn shall be installed wherever
reguired  as shown ¢n the plans &ird
wherevar surfaces lined with plaszic
liner plate Jjoin surfaces which are not
s» lined, such as brick, clay pipe,
cask-iron pipe, ranhale frames, and
metal, or clay tile gate guides, Unlessg

otherwise indicated by the plans, zhe
Zupplementary Specificatians, or the

plans showing liner platz installetien
methods, returns shall be made as
fallows: Each limner plete return shall
oe 2 zeparate strip of liner plate =&z

lezas: four incnes wide i0ined to the main
l-ner plate by means 2f apptoved corner
skrips, corner strips shall be
continuously welded to tne return and to
the main liner plate znd applied wherever
cogszibie from the hack of the lining.
Lackirng extensions shali be provided on
returns  to  leock  the returns to  the
concrats or plastic lined, cast-in-plage
szrLuctures, Locking extensions will no=
be required on iiner plate Feturns
installed on lined precast concrete

pipe, 2ach liner plate return shali ke
seaied to adijacent construction wikth
which it is in c¢ontact by means of 2

chericaily resistant elzscomeric material
recopmended by the manufacturer of the
liner plate, If the jJjoint space 1s teo
wide or the Joint surfaces too rough to
allow =atisfactery sealing with  khis
material, the joint space shall be fillied
with twoe inches of densely caulked cement
mortar, le2ad wool, or wother caulking
material approved by the ENGINEER and
finished with a minimam of one inch of an
azpprovec corrosion resistant matecial,

122.8%.6 CORNERS: Liner plate corners
shall be installsd as detailed on thke
plans. If not so0 detaiied and if the
corner 1s a straight ling, liner plaze
may be bent aroitnd the corner provided

that the liner plate can be bent and se—
cursec in the forms in such a manner as Lo
praduce a satisfactory corner in the
cpinion of the ENGINEER, Thne radius of
such z bend in liner plate shall not &x-
ceed opae inch., Bending of liner plate Lo
form & liner plate retura will ngt he
perimitbted. A separate liner plate return
szall b= installed at said locations in
accordance with requirerents specified in
Subsection 122.8.3.

1z22.9 CONCREZTE QPERATIONS

—

2z.9.1 CONCRETE  PLACEMENT: Concrexe
placed against liner plates shall be care-
fully wvibrated so as tg avoid damage to



the liner plate and to ptoduce & dense,
homogeneous concrete securely  ancnoring
the lockinc  extensions intoe  zhe con-
crete, Exterral vibrators shall bpe used
if deemed necessary by the ENGINEER. If
steel stiffener rods are used along lock-
ing extensicns of liner plate installed
in forms for pipe, they shall be com-
pletely withdrawn duting the placement of
conerete in <he forms. The c¢oncretke
shall be raviorated ko consglidate the
concrete in the void spaces caused by the
withdrawal ¢ the stiffener rods.

122.9.2 REMOVING  FORMS: In removing
forms, care shall be taken Lo protect
liner plate from damage. gharp 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 pullad without tearing thke liner

plate and <he resulting holes clearly
marked. Form tie holes shall be markad
before ties are broken off and a.l areas

of serious abrasion of the liner

shall be markesd.

plate

122,10 JDINMING LINER PLATE

122.10.1 GENERAL: No fielé joint shall
be made in liner plate until the 1lined
sewer or structure nas besn opackfilled

and flooding required therefcr has been
completed. L-ner plate at joints shall
be free of all mortar and cthar foreign

material and shall be <¢legan andéd dry
before Joints are made, Het <deint com-
pounds shkall not be Dbroudght Iin contact
with liner plate, No coating of any kind
shall be applied over any join:t, corner,
or walding strip, except where nonskid
coating 1is applied teo liner plate sur-
faces,

122.10.2 FIELD JOINT IN PIPE IHSTALLA-
TION: Figlé Jjeoints in liner plate at
pipe joinzs shall be one of the following
LVPES: Type P-l--A Type P-1 joint shall
consist of 2 feour-inch Jjoins strip, cen—
tered over the mortared pipe joint and
secured along each edge to acijacent liner
by means of = welding strip. Type P-2--A

Type P-2 joint shall be made with an
integral parc of the liner plate extend-
ing four inchkes beyond the spigot end of

the pipe, overlapwing the liner plate
downstream from the pipe 3joint and se-
cured to the cownstream liner by means of
a welding s«cri The four-inch strip of
liner plate extending beyond the spigot
enéd of the pipe shall be devoiéd of lock-

ing extensions and shall be protected
from damage during pipe hrandling and
jelnting coperations. Excessive tensioen

and distortiorn in the strip caused by

bernding it back sharply &t the endéd of the
pipe wil.l not e perrcitted. Anv  four-
inch integral jeint strip which has been
bent and held backs during pipa layvina and
Joincing  operations  shall be releasecd
wall in advance of maxing the liner place
Joint to allow the strip Lo return to 1:s
original shape and £fiatness, On beveled
pipe, the 1liner plate extension at the
spicot end of the pips shall be trimmecd
to exzend four inches peyond and paralle_
to =he keveled end. Joints bDetween lined
pipe and linedé cask-in-place structures
snzll be etther Type (C-1 or Type (-2
specified hereinafter.

122.10,3 FIELD JOINTS IN CAST-IN-PLACE
STRUCTURES: Field joints inm liner plats
on cast-in-place structures shall be onsz
of the following types: Type C-1l--a Type
t-1 joint shall be mnade in the sane
mar.ner as a Type P-1 joinz. The width of
the =space between acjacent sheets of
lirer plate in a Type C-1 jeint shall roc
excsed 1/2 incih, This type of Joint is
the only type perrmitted =55 transverse
gontraction joints in concrece. Its oniw
otrer use i1s for Jjoints petwsen pipe arnd
cast-in—place STILUCLUrEes. Type (-=-2--2
Type C-2 Jjoint shall be nade by over-
lappinc sheets not less =han 1 1/2 inchas
and gecuring the overlap o the adjacen:
liner plate by means of a welding striv.
The upstream sheet shall overlap the
downstream sheet. The length of tha:
part £ the overlapping sheec not having
locking extensions sha.l ncc exceed four
inches., A welding strip shall be applied
to the back of the Joint if necegsary o

prevent leakage of concrete. This type
of joirt wmay be used at any transverse
liner plate joint other than those az
transverse contraction jeints in  gea-
crete an¢ shall be uwsed for liner plate
joirts made at longitudinal Jjolints In
concrece. Type C=-3--a Type C£+~3 Jjoint

shzll bs made by butting shests of liner
plate teogether and applying a welding
strip over the back of the joint befor=s
ccncrete is peoured and applving a welding
strip over the front of :he joint after
concrete is poured. A Type C-3 Joinz
will not be peraitted at a transverse
joins which extends <« a lower terminal
edge of liner plate or any Joint where
tire gap between adjoining sheets of liner
plate exceeds 1/6 inch.

122,10 .4 INSTALLATION QF WELDING
STRIPS: Welding strips shall be fusich
welded ko joint sirips and liner plate by
qualified welders using ornly approved
meshnods and technigues. The welding



oparation of any Joint stall be
tinuous dnoil that join- nas
conpleted,

con-
been

i APPLICATION OF LIMZR #LATIE TO CON-
CRE URFACIZ3 BY MEANS O ADIZSIVE

122.11.,1 Apvrlication and bending of
liner plate ¢ concrete surfzces by means
of adhesive shall be accorp.isned by the

following steps: The concrete surface
shall be e:tched in liew of being sand-
blasked. df-er the sand &blasting, the
concrete sugiace shall ce thoroughly
cleaned of dusct. Surfaces ekched with
acid sha:l be thoroughly wasned with
clear waber after the atching and
thoroughly dried before applying primer.
Grouting Progedure--aAll concreze inper-—
fections such as water and zir pockets in
poured <oncreze surfaces most be filled

with cement crout. The concrete sutrface
shall then receive two brush cozts of an
approved primer, Coverage sha’l not ex-

ceed 230 sguare feet per gal'on for each
coat, The first coat of verimer shall be
thinned with an equal ameunt of aporoved
trinner, The first primsr co2at soell be
peraitied to dry for at le3sc two hours
pefote the application of <the second

primer c¢oat. The second c¢oat of primer
shali be aprlied unthinneé =znd permitted
to dry fcocr at least four hours. Brush
apply one c¢oat of manufactursr's recom-

mended 19Y primer (at aprrcximeately 250
scuare feet/ gallon). The congrete sur-
face and the Dpack sucface c¢f the liner

plate shall each be given cre coat of an
aprroved acdhesive. Coveragz  shall not
exceed 2350 sguare feet per callon for
gach coat,

123.,11.2 Cne coat of an approved
accivator shall be appliec to both the

underside oI Liner plate and :the adhesive

coared concrete. Apolication of
activator shzll be limited tz the extent
that Ehe application of c¢eated liner
plate can be completed within & 20-minute
period, The activator shall be applied
evenly bv brushing. Coverage of

acggivaktor shall not
fest per eallen. When the surZace of the
acdhesive is barely tacky <o the touch,
the liner plaie shall be positiconed with

excess 200 sguace

ong edyge firmly pressed down. The liner
plate shaill then be rolled inzo place,
care being tz<en to avoid the formation
of air pockets, all Jjoints shall be
tight~-fifiting butt Joints. The surface
of the lirsr plate shall »be rubbed
vigorously +tc secure the liner plate
firmly 1in place. Corner and welding
strips shall be posi- tioned over all
joints and weslded in place, No adhesive

shall be applied te liner pla
of the lirer plate strips

te or
which

Lo any
will

deleteriously affect :h
N A&ny  way. Adlizsi
applzied to the surface:s
lirer place joints or ¢
linet piate or joint st
mertar and concrete surf

plate or skriss
shall not bg
of concrele at
suriacez cf
ips opposite gaid

122,12 HONSEID SURFACER

All surfaces of liner plate shown on khe
plans to be nonskidé shall be kreated as
follows: aAfter all <gcorner and welding
strips have been Instalilesd, the surface
of the 1liner oplaze shall be cleznec,
éried, and spraved wikth an adhesivs coa:t-
ire recommended by the manufacturer cof
the liner plate. The surface snall then
ne 1liberally scrinxled with clzan, dry,
well-greded sand, all of waich will pass
a No. 40 sieve but be rezained on a Ko,
70 sieve, After th2 sandad =urface has
chorauchly dried, all excess sand shall
e brushed away and a seal coat of tae
ceating shall be spraved over the sand in

sufficisnt gquantity tC <2at and bond the
sand to the liner plate., The coat sand
sur face shall e allicwed to dry
shocroughly before anv waiking 1s  wer-
mizzed Tnereon,

122, APPLICARTION (F LINER PLATE 1IT
STEE®

Fabrication and welding 9f steel to ko
lined with plas it liner plate shalill ae

complezed before the liner is installed,

Steal surfaces to which plastic liner is
ko be applied shall be sancklasted, leav-
ing surfaces free of &al. @ill scale,
ruskt, grz2ase, moiskurs, &nd ocher dele-
srious substancsas. Al. interior welcds
shall he ground s=nooth and all weid
spatter remnoveac, The agplication et
primer unthinned, adhesive, and Liner
piate to steel surfaces shall conform to
£h reguirernents sec forth herein for

bonding of liner plate to concrete suiip-—
faces with adhesive, Field Jjoints shall
be tighe-fitting buz: Joints, rAfter tha

liner plate has
surfaces, corner
strips shall be applied over
and welded in place.

been applied to szeel
strios, ot welding
all Jjoints

PROTECTION AND REPAIR OF LIWZR

122,24

FLATE

211 nescessary neasures zapnd precautions
shal: e taken to prevent damage to liner
plate from equipment anrd materials usecd
in ©r taken through the work. Any dawage
to installed liner oplace shall bDpe re—
pairec by the COWTRACTOR in accordance
with Ltne requiremenczs set  forech herein
for the repair of liner glate., All nail
and tie holes andé all cut, torn, and
seriously abraded arzas in the liner



ciate shall o92e patched. Fztches made
entirely with welding steip shall be
fused to the iiner plate ovear tne encire
patch. The use of tihnis methcd 1s limitced
to patches which can pe made wich a
single welding strip. The use oI paral-
iel, overlapping, or adjoLning welding
scrips wWil:i ot be permitted, Larger
patcnes may cornaist of smooth lianer plate
aver the danaged area with a=deces covered
Wwith welding skrips fused z¢ the patch
and to the liner plate aclfoining the
damaged area. The size of a singls patch
of the lacter type shall be limized only
as to 1ts width, which shall roz exceed
four inches, f%nerever liner »nlace is not
properly anchored to concreks or wherever
patches larger chan those permitted above
are necessary, the repair of liner plate
and the reskorazion of anchorace snail be
as directed by the ERGINEER,.

122,15 FIZLS TEST

all lirer wnlate, when installed, will be
tested by the CTONTRACTOR in the presence

of the ENGINEER, using a spark type
detector set a2t a miniwmom  of 20,000
volts., Ail areas of liner plate failing

to meet the field test shall be properly
repaired arnc rezested.

122,16 HMEASUREMENT AND PAYMENT

Megsurement for furnishing and Installing
plastic liner plate shall b=z ingluded in
the payment for +the pipe 2r 3akructuie
required o ve lined, unless a different
messurement 1s stipulated in  the Bid
Proposal,



SECTION 123

REINFORCED CONCRETE PIPE

123.1 GENERAL

123.1.1 These specifications cover
reinforced concrete pipe intended to be
used for the construction of storm drains,
sewers, and related structures.

123.1.2 The size and class of the concrete
pipe to be furnished shall be as shown on
the plans or as specified under the item 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 shall be
smooth and well finished. Joints shall be
of such type and design and s0 constructed
as to be adequate for the purpeose intended
so that, when laid, the pipe will form a
continuous condeit with smooth and uniform
interior surface.

123.1.5 Bell and spigot shall be free from
any deletericus substance or condition
which might prevent a satisfactery 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 Tined
with no longitudinal seams in  accordance

with Section 122.
123.2 REFERENCES

123.2.1  American Society for Testing and
Materials (Latest Editions)(ASTM)

£33 Specification for Concrete Aggregates

£-76 Specification for Reinforced Concrete
Culverts, Storm Drain, and Sewer Pipe

C-150 Specification for Portiand Cement

C-260 Specification for Air Entraining
Admixtures for Concrete

C-361 Specification for Reinforced Concrete
Low-Head Pressure Pipe

£-441 Test Method for Effectiveness of
Mineral Admixtures in Preventing Excessive
Expansion of Concrete Bue to the Alkali
Aggregates Reaction

C-443 Specification for Joints for Circular
Concrete Sewar 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 Pubiication
Section 102 Steel Reinforcement
Section 122 Plastic Liner Plate

123.3 PIPE LINE LAYDUTS

123.3.1 When specials and radius pipe
and/or fittings are requirved, the reguired
number of sets of the pipe line layout will
be furnished to the ENGINEER prier 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 inciuded. In lieu of
including storm inlet connecior pipe line

layout, a 1ist of storm dinlet connector
pipes shall accompany the Tlayout. The
connector pipe Jist shall contain the

following information:
123.3.1.1 Size, class, and wall type.

123.3.1.2 Station at which pipe joins main
Tine.

123.3.1.3 HNumber of sections of pipe,
length or section, type of sections
{straight, horizontal bevel, vertical
bevel, etc.).

123.4 MATERIALS

123.4.1 Reinforced <Concrete Pipe shall
consist of a mixture of Portiand cement,

aggregates, water and admixtures,
propartioned and manufactured in accordance
with the reguirements of ASTM (76, latest
edition, and this specification. The pipe
shall be certified in accordance with the
requiraments of Section 13  of  these
specifications. Certification of
compliance shall be submitied 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 preject without
written approval of the ENMGINEER.

123.4.2 Portland cement shall comply
either with the requirements of ASTM € 150,
Types I, 1I, III, and V, Low Alkali (LA)
cements, ar as specified herein, in the
Supplementary Technical Specifications,

plans, or as approved by the ENGINEER. The
CONTRACTCR  shall  submit certification of
compliance signed by the cement
manufacturer, identifying the cement type
and source ({plant Tlocation}, stating the
portland cement used inm the Reinforced
Concrete Pipe delivered to the project
compltizs with this specification. Portiand
cement concrete used in the manufacture of
Reinferced Concrete Pipe shall have a
minimum portland  cement content of 470
Ibs./cu.yd., except as either specified

123-1
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herein, as spegified in the Supplemental
Technical Specifications, or as approved by
the ENGINEER. Portliand 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 portiand
cement  content of 470  ibs./c.y. (5
sks/e.y.y and a maximum water (W) to
cementitious material ratio by weight,

Wi{C+TAY=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)Y to portland cement (L) ratio
by weight, FA:C+1l:r,

123.4.3 Mineral admixtures shall be "Class
F fly ash® and comply with the requirements
of ASTM € £18 including Table 4
"Suppliementary Optional Physical
Requirements .

A, Uniformity reguirements, air
entraining agent dosage for
18.0% vol of mortar, shall not

vary by mors than 20%
B. Reactivity with cement alkslies:

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 (€441, wusing DOW

CORNING glass rod base for aggregates. The

CONTRACTOR shall subwmit certification of
compliance identifying the type fly ash and
source ({plant location), stating the fly

ash wused in the Reinforced Ceoncrete Pipe
delivered te 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 Adnixtures of any type, shall not
be wused without written approval-—of the
ENGINEER. The CONTRACTOR shall submit
certification of compliance signed by the
admizture manufacturer, 1identifying 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 foliowing requirements:

Mominal Max Size Aggregate  Air Cont.Range
{inches} (%)

‘aggregate may be approved by the

Technical Specifications, on the plans
and/or as spproved by the ENGIMEER.

123.4.4.2 Chemical admixtures shall
conform to either the requirements of ASTM
¢ 494, and/or as specified in the
Supplementary Technical Specifications, on
the plans, and/or as approved by the
ENGINEER.

Neither calcium chleride nor
non—caleium chieoride accelerating
admixtures shall be wused ia Reinforced
Concrete Pipe provided to a project under
this specification.

123.4.4.3

123.4.4 Aggregates shall be assumed to be
alkali-reactive., Variance for a specific
Engineer
upon written request by the CONTRACTOR and
submittal of test data, as required by the
EMGINEER. Aggregates shall comply with the
requirements of ASTM € 33 and ASTM C 76 and
as specified bherein. 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 spescification and
Section 102, The CONTRACTOR shall submit
certification of compliance signed by the
reinforcement manufacturer, identifying the
material and its source {plant Jocation),

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 € 76, unless i% 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 compliance
with ASTM € 76.

123.6.1 D-LOAD BEARING STRENGTH METHOD
123.6.7.1 The ENGINEER will select at
random at the point of manufacture test
specimens of the pipe to be furnished for
the project.

123.6.1.2 The required number of fest
specimens and the test pipe shail conform
in all respects to the zpplicable

requirements of ASTM € 76. The pipe shall
be tested by one of the two standard

methods of testing; namely, (&) the
three-edge bearing, (B} the sand bearing,

3/8, 1/2 & 3/4 4 - B as prescribed in ASTM € 76, and the
1 4 - 7 required sitrength of the pipe specimens
1-1/2 1-6 undergoing the bearing tests shall conform
with the O0O-Load requirements designated
or as required by the Supplementary therein,
123-2
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123.6.2 STRUCTURAL DESIGN METHOD:

Where siructural details of the pipe are
shown on the plans, the manufacture of pipe

shall bhe checked by making the appropriate
tests on the concrete placed in the pipe
forms, by inspection of the steel

reinforcing cages that are to be used in
the pipe, and by dnspection of the
fabrication of the pipe.

123.6.3 "DOWNGRADING" OF PIPE:

123.6.3.1 For the purpose of  these
specifications, "downgraded" pipe shall he
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 wmay be

"downgraded" by the ENGINEER and used

provided that:

123.6.3.2.1 Encugh Tecad tests are made to
establish the load under which they may be
used., The number of tests toc be made shali
be as determined by the ENGINEER; this may
require the testing of each section for
acceptanca,

123.6.3.2.2
inspection
specifications.

123.6.3.3 [ndividual specimens of pipe
embodying major repairs or having numerous
hairline c¢racks extending the full length
of the section on the jaside of the pipe at
the wminor axis or on the outside of the
pipe at the major axis may be tested for
acceptance at the discretion of the
ENGINEER.

The comply with the test and
requirements of these

123.6.4 STOCKPILED PIPE:

123.6.4.1 Stockpiled pipe may be used only
when approved by the ENGINEER provided the
pipe meats ail other specified
requi rements.

123.6.4.2 For the
specifications,

purpose of  these
"'stockpiled” pipe shall be
defined as pipe manufactured in quantity
which will meet requirements of this
section but which was not manufactured for
use in specific projects; however, pipe
which has been rejected by aneother agency
will not *e considered as "stockpiled"
pipe, nor will such pipe be accepted.

123.7

123.7.1 For circular pipe, rubber gasket
jeints shall be required. Such  Joints
shall conform to the requirements of ASTM C
443 and the requirements set forth in this
document. The jeint shall be designed for
net  less than 15%, or wmore than 50%
deformation of the rubber gasket when the
pipe is  joined off-center with all
manufacturing tolerances considered.
Minimum marutacturing tolerances shall be

JOINTS

result in a centered annular
1.7% times the onominal design
annyiar space. Joint mating surfaces shall
be paraliel and not be greater than 3.5°
siopes. In addition to the hydrostatic
joint test requirements per ASTM { 443, the
pipe shall be Toaded to cause maximum joint
anaular space to occur at the top. The
pipe shall then ba subjected ta an internal
hydrostatic pressure of 13 psi  for 10
minutes. The test set up shall include 3
minimum of (2} pipe sectisns per Jot,
Bulkheaded end joints are acceptable, only
mating pipe joints are allowed, Moisture
or beads of water appearing cn the surface
of the joint will not be considered as
Teakage. If leakage of joints should
initially occur, the wmanufacturer shall
have the option to allow the pipe to soak
under pressure for up to 24 hours and then

assumed to
space of

retest. Any leakage during such retest
will constitute failure of the test.

Pipe with beveled ends or pipe Jjoints
specifically designed to allow

unsymmetrical joint cTosure 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 Supptementary Specifications, either
one or both ends may be beveled up to a
maximum 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 1ia the ACPA Concrete Pipe Handbook.
Defiections 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 RAMMNEK, 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 vrequired by the ENGINEER to

meet specified Taying telerances, the pipe
shail be "match marked® at the place of
manufacture, and laying diagrams furnished

to the CONTRACTOR by the manufacturer shall
be subject to approval by the ENGINEER.

123.8 DIMINSIONS

123.8.71 LENGTH

123.8.1.7  The nominal length shall be as
supplied by  the manufacturer wunless
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 Tlongitudinal axis of
the pipe, with the  exception  that
variations in laying Tengths 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 wall thickness of pipe shall conform to
the requirements indicated for Wall B or
Watl €, reinforced concrate pipe specified
in ASTM C 76 unlesc 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 € 76.
123.11 MARKINGS:

123.711.1 Each section of pige shall be
marked in conformance with the requirements
of ASTM ( 76. The EMNGINEER 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 1is subsequently
rejected, the mark placed thereon by the
ENGINEER shall be defaced. WNo 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-lLoad to produce a
0.01-4n. crack for each class of pipe are
specified in ASTM C 76.

123.13.2 The appropriate formuias, tables
and figures contained in the "Concrete Pipe

Design Mapual," prepared by the American
Concrete Pipe Association, will be used,
to determine the <¢lass of pipe to be
installed betwaen manholes or for a
culvert, It 9s essential that maximom
trench width, c¢lass of bedding and soil
waight be considered in the pipe class
seiection.

123.13.3 The construction plans will

indicate the following information for each
length of pipe between manholes or for a
culvert: the nominal diameter of the pipe,
the class of pipe, the cTass 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 spacified in the applicable
section of these specifications or as
specified in the supplemental technical
specifications or as called for in the
plans and as shown in the Bid Propesal.
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(REVISED 12/92, UPDATE NC. 4)



SECTION 124

REINFORCED CONCRETE PRESSURE PIPE

124.1 GEMNERAL

These specifications cover
reinforced concrete pressure pipe, two of
whicn are not prestressed ana gne pre—
stressed, With internal aqiameters of 12
incnes and larger and for pressures
specified on the plans, to pe used 1in the
transmission ana distributiochn systems
that cariy water under pressure.

cthree types of

124,2 REFERENCES:
124,.2.1 ASTHM
< 36l

124,2.2 AWWA

C 300

C 301

C 302
124.3 MANUFACTURE AND TESTS
Reinforced congrete pressure pipe and
fittings shall pe manufactured and tested
to conform to one of the following
specification requirements:

124,.3.1 AWWA C 300 for the steel bar
reinforcement and cylinder Ltype in pipe
aiameters of 24 inches ang larger, Eor
design pressures ho gygreater than 48 psi,
and for eXternal leoading conditions as
may be designated on the plans or in the
Supplementary Specifications.

124.3.2 AWWA C 301 for the prestressed
steel Wwire reinforcement and cylinder
type, in pipe diameters of 30 inches and

larger, for cesign pressures Lo a maximum
of 350 psi, ang for external leading con-
ditions as may be designated on the plans
or in the Supplenentary Specifications,

124.3.3 AWWA € 302 for the
reinforcement [(without c¢ylinder) type, in
pipe diameters 12 inches and larger, for
design pressures of not more than 4% psi,

steel bar

and for external loading conditions as
may be designated on the plans or in thne
Supplemnentary Specifications,

124.4 HEASUREMENT AMD PAYMENT

124.4.,1 When required as a separate
material icem, the measurement shall be
by the linear foot and payment will bpe

made at the uwnit price per linear foot
per diameter of pipe, as specifiied in the
vBid Proposal,

124.4.2 Reinforced congrete pressure
pipe, when used 1in conjunction with a
piLoject, Lthe measuremenc andg payment will

te as wefineda in Seccion YUl or 91U,
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SECTION LlZ5%

VITRITIED CLAY 2IPE

125.1 GEWERAL

Vitritfied clay plpe shall De exira
strengith, as specified im ASTM C 700 and
shall be sound, durable, and well burned

chroughout its antire kthickness.
125.2 REFERENCEZS
125.2.1 A3™TH:

C 301
C 425

c 700

125.3 CERTIFICATICON

A4 certification from the nanufacturer
shall be furrished to tne ENGINEER with
sacn shipment of pipe attesting that the
pipe meets the reguirements cf this
specificacion, including test reports for
aosorption, acid resiscance, arc loading
tests as defined in ASTM C 305 and T 425,

125.4 MANUFACTURING REQUIREMENTS
125.4.1 SEAPE:

125.4.1.1 Pipe ends shall be sguare with
the longitudinal axis; and sackets shall
e true, circclar, and coaceatric with
the barrel of the pipe

125.4,1,2 The ends of
go forwmed that, when the pipes are laid

together and the joints made, they shall
conskikbute & continuous and uniform line

of pipe and shall have =2 smooth and
regular interior surface.,

the pipe =hall be

125.4,1,3 Deviation from a straight line
shall not be greater than 1/.6 inch per
linear foeot and shall be measured from a
straight =dge on the ccrncave side.
Variation frem a true cirele of the
spigot of socket of the pipe sktall not be

greater <hanp 3 percent of 1icts nominal
dlameter,

125.4.2 STUFPERS, BRANCHEE, TEZS AHD
WYBES, EMNDS

125.4.2.,1 Stcppers shall be furnished
with all oipes and branches that are to
be lef:t uncoanected and shall be strong
encough  t2 meet the necesgary lcad and

hydrostatic requirements,

125.,4.2.2 Brarches, tees, and wyes of the
size and guartity as reqguirec on the
plans shall bke furnished withk connection
securely anrd completely fastened to the
warrel of the pipe in the process of
ranufacturs,

125.5 CAUSE FOR PIPE CR FITTIXNG REJECTION

123.5.1 ?Pipe and fiitings muast be free
from injurious cracks, checks, blisters,
bro<en extremities, or other imperfec-

ticns,

123.5.,2 The following inperfections in =z
oine c¢r fittings will be considecred in-
jur-ous and cause for rejection where not
in conflict with ASTM € 700 which will
govern:

125.3.2.1 A single crack in tne parrel cf
the pipe or fitting extending through the

entirs  thickness, recardless  of the
length of such crac<. & single crack
which extends through 1/% of tne shell
thicknesgs and is over 3 inchss long, any
surfage fire c¢rack which is more than
1/1€¢ inch wide at its widest point,

125.5.2.2 Lumps, bliszers, piks, flakes,

or tramped c¢lay on the interior surface,.

125.5.2.3 When the end of the pipe <t
firt:ng waries from 2 =zrue circle mors
than 3 gercenc of its nomiral diameter.

125.5.2.4 When a straigh:t pipe or fittinc
exnibits a2 deviation frem a straight line
of more zhan 1/16 inchk per linear foot.
125.,5%,2.5 Any piece broxen from the end
cf the pipe or fitting.

125.6 TISTS

A1l tasts shall confcrm t2 the teguige-
ments set forth in AST¥ C 301, C 425, and
c 700, Test results shall be fucnished
the ZMGINZER. In additicn to the stated
tests, the ENGIMNEER 0=y select at randcon
pipe lencths or joints <hat should bde
tested Dy the CONTRACTOR, results oF
whicn wi_l pe furnisned the ZINGINEER,
125.,7  JOINTS

3el- zané splgot wips or Plain End Pipe
wili be used as the method cf connecting
the gpipes, Either cukber elastomer ot
polyLurethane comptession/sealing menber
of the Jjoint will be shaped for ths
parcicular c¢onnection. These materials
shall meet the reguirements of ASTH
425, Feor Plain End Pipe rthe collar used
to ccuple the ends of khe pipe snall oe
macs IZrom rigid unplasticized polyvinyl
chloride and shall meet the reguirements
of ASTM C 425,



125,8 PERFQORATED CLAY PIPE

This type 2f pipe is used iIn areas where
ground waters are to be collected and
transporteéd to an outlet or for -he pur-
pose of a drain field§ for disgersion of
waste water. The pipe 18 generally en-
cased 1n gravel, . Perforazed clay pipe
shall bpe extra strength pipe ard shall
conform to the reguirements of ASTH € 700.

125.9 HMEASUREMENT AND PAYMENT

Measureaement and payment Ww.l.l be as
definea in section 901.



SECTION 127

STEEL WATER PIPE

127.1 GENERAL

This specification covers steel pipe and
the interior and exterior protective
coating for use only 1n conhections 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 208 c 207

c 201 C 208

C 203 moll

C 204
127.2.3 ANSI

B 18,5
127.2.4 Asphalt Institute

Construction Series Ho. 96,

Specifications M-2
127 .3 PIPE
127.3,1 Pipe & inches and larger in dia-
meter of either the fabricated cr mill
type shall be manufactured in accordance
with AWWA C 200, Specific pipe type
{fabricated or mill) shall be as speci-

fied in the Supplementary Specifications,

127.3.2 Wall thickness for steel pipe &
inches and larger shall be based on the
computation techriques contained in AWWA
¥-11, Steel Pipe Design Manual, computa-
cions shall teke inkto consideration
internal pressure, external pressure and
any special physical loading.

127.3.3 Pipe in sizes less than & inches
in diameter shall be in accordance wikh
ASTM & 53, standard weight {Schedule 40},

of 150 psi

127.,3.,4 Working ©pressure
shall be used for pipe designh,.
127.4 PITTINGS

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 sball be slip-on Lype conforming
to AWWA € 207 drilled as specified in
ANSI B8 18.53.

127.6 JOIATS

127.6.1 Steel pipe shall e prepared for
one of the following types of joincs as

ngted on the plans or specified 1n the
Supplementary Specifications:

127.6.1.1 Bell-and-spigot ends

for O-ring rubber gaskets,

prepared

127,6,1.2 Lap joints for field welding,
127.6.1.3 Beveled ends for field butt
welding.

127.6.1.4 Plain ends fitted with butt

straps for field welding.

127.6.1.5 gnds 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 specifiad in the Supplementary
Specifications, the ©pipe Jjoints shall
comply with LWWA Standards, Joincs
tolerances shall not exceed those speci-

fied in AWAA C 201.

127.7 COATINGS

Exterior of steel pipe and fit:tings shall
ba goated with coal-tar enamel. Coating
shall be in accordance with AWwa C 203,
127.8 MEASUREMENT AND PAYMENT

Measurement shall pe by the linear foot
along center 1line of pipe througn all
fittings, Payment shall be made on the
unit price per linear foor,



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) (AWWA)

C 207  Steel Pipe Flanges for Waterworks Service Sizes
4 in. through 144 in.

C208 Dimensions for Fabricated Steel Water Pipe
Fittings

C303 Reinforced Concrete Pressure Pipe, Steel-
Cylinder Type, Pretensioned, for Water and Other
Liquids

1283  DESIGN

128.3.1 The calculation of the cross-sectional area of steel

shall be based upon the design procedure stated in AWWA
C 303, Appendix A. The design data vsed 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 arca
calculations.

1284 MANUFACTURED PIPE AND FITTINGS
128.4.1 Pipe and fittings shall be manufactured in
conformance with AWWA C 303 and shall be

manufactured with minimum steel thickness as required in
approved design calculations,

128.42 JOINTS:

128.42.1 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 AWWA C 303.

128.4.2.2 Bells and spigots shall conform to the
requirements of AWWA C 303 with the following
additions: The spigot ring shall be similar and equal to
Carnegic 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
AWWA Specifications C 207 designed for a minimum
operating pressure of connections to |50 psi.

128.5  DESIGN OF FITTINGS:

The design of tees, wyes, ¢lbows, 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 of the American Water Works
Association.”

1286 MEASUREMENT AND PAYMENT

The measurement and payment will be as specified in
Section 801.

128-1



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 Waorks Association
(Latest Editions) (AWWA)

C104 American National Standard for Cement
Mortar Lining for Ductile Iron Pipe and
Fittings for Water

C105 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

C115 American National Standard for Flanged
Ductile Iron Pipe with treaded Flanges

C150 American National Standard for the
Thickness Design for Ductile Iron Pipe

(Revised Jan. 2011, Update No. 8)

C 151 American National Standard for Ductile
Iron Pipe, Centrifugally Cast, for Water
or Other Liquids

C600 Installation of Ductile Iron Water Mains
and Their Appurtenances

129.2.3 This Publication

Section 130 Gray lron and Ductile Iron
Fittings

Section 801 Installation of Water
Transmission, Collector and
Distribution Lines

Section 900  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
C104.

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
drawings, the ductile iron flanged joint pipe
shall meet the requirements in AWWA C 115,
Flanged joints shall only be utilized in above



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
AWWA C 105.

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

(Revised Jan. 2011, Update No. 8)

129.5.1 Ductile iron pipe with polyethylene
encasement for both pressure and gravity flow
shall be measured and paid for at the contract
unit price as specified in Section 801 and 900
and/or as defined in the Bid Proposal.



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
C 104  American National Standard for
Cement-Mortar Lining for Ductile-lron
Pipe and Fittings for Water
Cl110 American National Standard for
Ductile-Iron and Gray-Iron Fittings for
Water
Cll11 American National Standard for
Rubber-Gasket Joints for Ductile-Iron
Pressure Pipe and Fittings
Cl153 American National Standard for
Ductile-Iron Compact Fittings for
Water Service
C208 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.
130.3 COATINGS
130.3.1 All fitings shall be coated in accordance with

AWWA C 110, C 111, and cement-mortar lined, per
AWWA C 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 AWWA C 110, C 111, and C 153.

130,43 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 111, 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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1301

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~ 79-50

30" - 367 100 - 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 AWWA C110. 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
of 250 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 AWWA
C110, 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. [f 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.

130.9.3 Fitting Insertion: The insertion of a [itting 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 AWWA C110,
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.

130.9.4 Restrained joint fittings shall be measured and
paid for in the same manner as Subsection 130.9.1.

{Revised Jan, 2011, Update No. 8) 130-2



SECTION 135

CORRUGATED METAL PIPE AND ARCHES

135.1 GENERAL
i3s.1.1 Corcugaked metal pipe, pipe
acches, and connecters shall be wmanufac-

tured and inspected in conformance with
the requirements of AASHTO M 36 and as
hereinafter specified, The size, type,
and gauge of the pipe to be furnished
shall be as shewn on the plans or as
specified in the Supplementary Specifica-
tions,

Mominal diameter of dimensions
in M 36 shall be defined
minimum inside dimension

135.1.2
as referred to
as meaning the
of the pipe.

135.1.3 Corrugated metal pipe and arches
shali 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 ¥ 1%¢
M 190 M 219
135.3 MATERIALS
135.3.1 Materials for corrtugated 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 con the plans or
in the Supplementary Specifications.

135.4 FABRICATION

At the option of the COHNTRACTOR, corru-
gated metal pipe may be fabricated by
riveting, replacing rivets with resis-
tance spot welds, or using a helically
corrugated mpetal pipe with a continuous

nelical logk seam paralleling the corru-
gation or by a method of welding approved
Dy the ENGINEER.

135.4.1
fanricated by
AASHTO M 36,

FABRICATION BY ZRIVETING: Pipe
riveting shall conform to

135.4.2 FABRICATION BY WELDING: Pipe
fabricated by replacing the tivets with
resistance spot welds shall conform to

AASHTO ¥ 36.

135.5 FPABRICATION BY CONTINUGOUS LOCX SEAM
Tipes fabricated with a continuous
helical lock seam paraliel ko the corru-

gations shall conform to the teguiremencs
of AASHTO M 36, M 196, and ™ 219,

135.6 BITUMINCUS COATING

When required by the Supplementarcy

Specifications, pipes and conneckting
bands shall be protected, both inside ana

outside, witih a bituminous cocating or an
asbestos fiber with a bitumingus coat-
ing. The bituminous coating shall con-
form to the requirements of AASHTO ¥ 190,

Type A, Tvype B, or Type C.

135.7 REPAIR OF DAMAGED SPELTER COATING
Spelter coating which has bDeen burned by
welding or otherwise damageq in fabrica-
tion shall be repaired and rcecoated in
accerdance with AASHTO ™ 36.

135.8 MEASUREMENT AND PAYMENT
135.8,1 When only required as z separate
material item, the following will appiy:

135.8.1.1 The measurement and payment of
corrugated metal pipe or corrugatedé metal
arches will be by the linear foot mea-
sured along the centerline of the pipe or
arch to the nearesst 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 secticons will be mneasured
by the number of units eacn,
135.8.2 If this material is to be used
in conjunction Wwith a complete
installation, then the Reasurement ang
payment will be defined in Section 910,

1351



SECTION

1386

STRUCTURAL STEEL PLATE FOR PLPE,
ARCHES, AND PIPE ARCHES

136.1 GENERAL

136.1.1
arches,

Structural steel plate for pipe,
and pipe atches shall be of the
sizes, gauges, and dipensicons designated
on the wplans 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 REFEREMCES:
136.2.,1 AASHTO

M 36 M 130

M 1le7
136.3 MATERIALS
136.3.1 Plakes znd nuts and bolts shall
conform to the specifications of AASHTO
M 167,
136.3.2 Galvanized surfaces which are
damaged shnall be tepaired in accordance

with the provisions in AASHTO # 36, Re-
pair of Damaged Spelter Coating.

136.4 DISTORTION

136.4.1 In advance of placing backfill

material around circular structural place
pipes, the pipe shall be distorted.

136.4.,2 Distortion may be performed
either at the fabricating shop of 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-
senbly of approximately 5 percent for the
full length,

136.4.4 Plates shall be marked in order
to assure that -hey will be placed in
proper position.

136.4.5 If the pipes are distorted in
the field, the method of disteortion shall
canform to the details shown on the plans.
136.5 MEASUREMENT AND PAYMENT

136.%.1 when only required as a
material item,

separate
the following will apply:

126.5.1.1 The neasurement of structural
plate for pipe, arches, and pipe arches
will be by the linear foot measured along

the centerline of the pipe or arcn to the
nearest foot,

136,5.1.2 Structural plate for pipe with
beveled or skewed ends mneasurement will
be aleong the invert teo the nearest foot.

136.,5.1.3 pPayment shall be pade 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 pavment
will be defined in Section 910.

i36-1



SECTION 137

CORRUGATED ALUMINUGM PIPE AND ARCHES

137 .1 GENERAL

137.1.1
arches,
nished

Corrugated aluminum pipe, pipe
and connectors ko be used or fui-—
shall be manufactured and in-
spected 1n conformance with the reguire-
ments of AASHTO # 196, AASHTO M 197, 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 alumipum plipe may be
fabricated by riveting or using a heli-
cally corrugated aluminum pipe with a
continucus 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 slighely curved integral bottom,

137.1.4 The specifications cantained
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 migimum
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 AASHTOQ
M 190
M 196
M 197
137.3 MATERIALS
Corrugated aluminum products covered by
this section may be fabricated of the

kind of base metal listed in AASHTO M 186.

137.3.1 CONNECTING BANDS: The con-
necting bands skall conform to the re-
quirements of AASHTO M 196, except that
the minimum width of band for hnhelical

pipe shall be 12 inches.

137.3.2 END FINISH: If headwalls or
flared enda sections are not being pro-
vided and if called for on the plans or
in the sSupplementary Specifications, the
inlet and outlet of all culverts fabri-—
cated of 16 or 14 gauge sheets shall be
reinforeced in a mannetr approved by the
ENGINEER.

137 .4 FABRICATION BY RIVETING

Pipe fabricated by riveting shall conform
to AASHTO M 19%6.

137.5 FABRICATICON BY COMNTINUOUS LOCK SEAH
137.5.1 Pipes fabricated with a con-
tinuous helical lock seam pacallel to the
corrugations shall conform to the re-
quirements of AASATO ™ 197 for Tvoe I

without perforations and as specifizad
herein,

137.5.,2 Type I helical loeck seam pipe
may be fabricated in diameter & to 96
inches, inclusive,

137,86 BITUMINQUS COATING

137.6.1 When required by the Supplemen-
tary Specifications, pipes and connecting
nands shall be protected both inside and
outside with & bituminous coating. The
bituminous c¢oating shall conform to the
requiraments of AASHTO M 190 and as here-
inafter specified,.
137.6,2 The bituminous material shall
conform to paragraph 4 of AASHTC M 190
except that it shall be at least 99 per-
cent soluble in cold carbon gdisulfide.

137.6.3 Wwhen corrugated aluminum pipes
are to be bituminous coated, the fabrica-
tion requirements specified in AASHTO M
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 cerrugated
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
eacnh, Payment shall be made at the unit
prices bid as defined above,

137.7.2 If this material is to be used
in conuncion with a complete
installation, then the measurement and
payment will be defined in Section 310,
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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 for
pipe, arches, pipe arches, and box

culverts shall be of the size, gauges and
dimensions on the constructien plans.

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
4 307
138.2.2 AaSHTO M 219
138.3 MATSRIALS
138.,3.1 Plates shall be fabrticated from
aluminum alloy 5052-H141, with chemical
properties per ASTM B 209. Mecnanical

properties shall conform te AASHTO M 219.

fabricated from
with properties

138.,3.2 rRibs shall be
aluminum alley 6061-T6,
per ASTHM B Z09 and B 308.
138.3.3 Huts 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 sStainless steel nuts,
other securing items shall
ASTM A 193,

bolts, and
comply with

138.3.5 The shape of the nuks, oolts,
and other special securing items shall be
the same geomerric configurakion as re-
commended by the manufacturer of the

plates.

138.3.6 All bolts or other special se-
curina items, which reguire a bend, shall
be bent to final position before gal-
vanizing operakicn.

136.4 INSTRLLATION

Structural aluminuam plate structures

shall be installed in accordance with the
nmanufacturer's recommendacions and shop
drawings, and construction plans.

138.5 MEASUREMENT AND PAYMENT

138.5.1 The measurement of structural
plate structures will pe by the linear
foot measured along the centerline of the
culvert or pipe to the nearest foot.

138.5,2 SsStructural plate strucktures with
bevelad or skewed ends will be measured
along che invert to the nearest foot,.

shall be made at the
linear foot per type of

specified in the Bid

138.5.3 Payment
unit price per
structure, as
Proposal,
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SECTION 139

STRUCTTRAL AND RIVET STEEL, RIVETS,
BOLTS, PINS, AND ANCICOE BOLTS

139.) GENERAL

All steel, cthe <¢lass of whkickh 1is not
definitely designated herein, In the Sup-
plementary Specifications, or on the
plans, shall be structural steel and
shall conform <o the reqguiremenzs of ASTH
A 36,

139.2 REFERENCES

1392.2.1 ASTN™
a6 A 490
A 36 A 502
A 242 A 572
A 307 3 668
A 325 g 10

135%.3 REPQRT &F TESTS

Before fabricacion, the CONTRACTOR shall
furnish to the ENGINEER a teport in du-
plicate certified by the wmill of the
tests for each melt of steel or iron from
which the material is to be fabricated,
These Ltests shall include the chemical
and physical tests required by Lthe ASTM
specificaticns for the materials,

139.4 ADDITIONAL TESTS

138.4.1 The ENGIMEER ressrves the right
to regunire additional mill and laboratory
tests t0 assure compliance with ASTM

requitcemants.

139.4.2 By "identifiable stock™ is meant
material feor which authentic records of
the chemical and physical properities are
available,

139.4.,3 Test specimens shall be fur-
nnished, cut, and machined in accordance
Wwith ASTH specifications for the material
to be tested, as it=ferred =-o herein.
Test specirens shall be furnishked and
machined at the CONTRACTOR'S expense,

139.5 MILL TCLERAMNCES

Rolling and cutting tolerances, permis-
sible wvariations in weight aad dimen-
sions, defects and imperfecticns shall
not exceed the limits for structural
steel contained in ASTM A 6.

139.6 STOCY HMATERIAL

Wnen the CCHTRACTOR proposes ko use
material alrsadvy in stock, bhe shall

ZNGINEER of such intention at
davs 1in advance of »eginning

notify the
least ten

fapricazion to permit gampling ard
testing.

139,7 SIRUCTURAL STEZL:

139.7.% STOCK HATERIALS: The CONTRACTOR
shall select Lhe macerial he wishes t2

use from stock and place it in a location
apart from other steck material and aco-
ceszible for inspeciirg &nd sampling,
The CONTRACTOR shall select the material
from as few heat numbers as possible and
shall furnish certified miil test reports
on each of the heat nunpers, 7TWo samples
shall ne taken by a representative of ths
ENGINEZE® from each heat aunoer, one for
the tension test and ore Zor the cold
bend test. If the heat nunpers cannot te
ldentified, the representative of the

ENGINEZR may, at his discretion, select
random cest specimens from :the unidenti-
fiaple neats, The numbear of such test
specinmens shall be eantiresly within the
diceretiaon of the represancatcive of toae
ENGIMEER,

139.7.2 HIGH-STRENGTH LOH~ALLOY STRUC-

TPRAL STEEL: The materizi shall conform
to the requirements of XSTM o 242, A 572
({Grades 42, 50, 60, or 63},

139.7.3 COPPER BEARIXNG STRUCTURAL
STEEL: Copper bearing structural stesl
shall conform to the rsguirements of ASTM
A 36 or as specified,

139.8 RIVETS

13%,.6,. BSTOCK MATERIAL:

13%,8.1,1 Rivets taken from identifiable
stock shall be accepted by the ENGINEER
in acccrdance with Subsectiorn 139,4.,2,

13%.8.1.2 Riveks from unidentifiable
stock {(far which authentic records of the
chemical and physical properties are not
available) shall not De usscé axcept where

shown on the shop drawing. See Suo-
section 13%.6.

135.8 .2 HIGH-STRENGTH STRUCTURAL RIVET
STZEL:

The material shall conform to the re-
guiremencs of ASTM A S0z,

138,53 STRUCTURAL RIVET STEEL: The
materia:z shall conform to the require-
ments of ASTM A 502, excep: that the test
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specinen sha’l be bent upcn izself when
paerformine the bend tesc,

13%.% BGLTS
139,9.1 UKFINISHED 30LTS

139.9.1.1 The beles shall have squarce
heads and square nuts unless otherwise
specified. The bolts shall bte 1long
enough to extend entirely throuch the nut
but not more than 1/4 inch beyond.
Washeras shall not be fournished unless
specified.

139.9.,1.2 3teel bolks shall conform to
the reguirerents of ASTM & 307, except
that steel manufactured oy Eke aciac-
Bessemer wrocess shall not be usec,

132.9.2 EIGH-STRENGTH BOLTS: High
Strength belts shall conform to the pro-
visions of the specifications f{for the
Design, Fabrication, and erection of
Structursl sSteel for 3Buildings of the
American Institute of Steel Construction
{ASTM A 325 cr A 490).

139.10 ANCEOR BOLTS

anchor boalts shall be nanufaccured f£rom
steel confeorming to ASTM A 36 or a 307,

139.11 MILD-STEEL FQORGINGS TOR STRUC-
TURAL PURFOSES

Steel forgingz shall be made from steel
of forging guality and shall conform to
the rtequirements of ASTM A £E5, They
shall be Class € forgings wich & maximum
carbon contenk of 0.35 percent and shall
be given a thorough annealing. The metal
shall have a mwinimum Brinell nardness
number of 130 and a maximum of 1%l when
tested in accordance with ASTH Test E-10.

139.12 MEASUREMENT AND PAYMENT

Structural andg rivet steel, tivets,
boits, pins, and anchor bolks will be
considered subsidiary items tc  major
items of construction as listed in the
specificaticns or required on the plans.
ilo separaze mneasurement or payment will
be made.
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SECTION 1432

GALVANIZING

1432.,1 GEMERAL
These specifications cover the hok-dip
galvanizing of wvarious metals where re-
guired by the detailed plans or specifi-
cations,
143.2 BRET=ZREXCES
143.2.1 asTH

A 116 A 153

A lzd A 392

A 121 A 444

A 1Z3 A DZ3
143.3 SPECIFICATIONS

Materials sha’l be hot-dip galvanized and

the weaight and uniformity of «coating
determined in accordance with Etae stan-
dard specifications given in the Table
143.3

143.4 UCREKMANSHIP

The galvanizing shall be applieé in such
a manner Ethat the spelter wiil rot peel
off. The finished product shall be free
from Dlisters and excess spelter; and the
coacing shkall be even, snmnecih, =pnd uni-
form throughout, Machine work, dye work,
cutting, punching, bending, welding,
drilling, thread cutting, and other fab-
ricating shall be done as far as 1is
practicable before the galvanizing. o
mempoer shall bpe galvanized whick 1is gut
of alignment., &1l members, nuks, bolts,
washers, etc. shall be galvarized before
a structural unit is assembled, all un-
coated spots or damaged coatings due to

coor wWorkmanship, rtough handaling, of any
other reason shall be cawuse for rejection.
123,5 TEST COUPOMS

Test coupons for determining ths quality
of the c¢al.vanizing shall be wiredé to the
materials o be galvanizZed befcre immer-
sion in such a manner as to represent the
amount of coating deposited on tne mate-
rials.

143.6 REFAIR OF GALVAMIZED SURFACES

Unless otherwise specified, where galva-
nized surfaces are fi2ld c¢r shop cut,
broken, butnec, or abraded, thus bireakina
the gaivanizing, the locations thus
damaged shall be coated with "Galvalloy”
ot "Galvicon® or an approved egual,

143.7 MEASUREMENT AND PAYMENT

Galvanizing will be cengidered o sab-
siciary item to the product so treated,
Ho sepzarate measurement of paynent will
be made.
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TABLE 143.3

GALVANIZING SPECIFICATIONS

Std. Spec.
Material or Test ASTM Class

Corrugated Metal Pipe A 444
Flat Steel or Iron Sheets A 525
iron or Steel Wire a 116 2
Chain-Link Fabric (Galv. after Fabrication} A 392 1
Barbed Wire A 121 2
Steel Pipe Ralls A 120
St{yuctural Shapes, Tie Rods, Ornamental

Iron Railings, Handrains, Manhole and

Catch Basin Steps, and Curb Armor L 123
Bolts, MNuts, Washers, Anchor Bolts, Packing

Spools, Gray Iron and Malleable Iron

Castings, and Steel Castings a 153
Guard Rails ~OB25




SECTION 145

LUMBER

145.1 GENERAL

This section specifies the tyoes and
crading of iumber that will be acceptable
for certain uses.

145.2 REFERENCES

145.2,1 inited States Product Standard
PS 1-66 for Softwood Plywood

145.2.2 Standard Specifications for
Grades of Califecrnia Redwood cf the Red-
wood Inspection Service

145.2.3 Westerr Wood Products Asscciation
145,3 LUMBEER, PLYWOOD, AND REDWOOD
145,3.,1 LUDMBER AND FLYWOOD:

145,3,1.1 Unless otherwise specified or
shown on tne drawings, all lumber shall
be Douglas fir or pine and srall be

selected as o grade and shall conform in

all particulare to the Stangcard Grading
and Dressince Rules of the Western Wood
bProducts Asscoclistion or other c¢rading

agency approved »v the ENGINEER.

145.,3.1.2 lywond shall conferm to the
performance standards for 1its type in
United States Product Standard PS5 1-66
for Softweod Piyweod, Construction and
Industrial.

145.3.1.3 GLumber or plywood for the uses
listead in Tabdle 145.3.1.3 shall not be
lower than =ne grades shown.

145.3.2 REDWOOD:

145.3.2.1 Radwood lumber shall be

selected as to grade and shall conform in
all particulars te the Standard Specifi-
cations for Grades of California =Redwood
of the Redwood Inspection Service.

1a5.3.2.2 Redwocod lumber for the uses
listed in Table 145.,3.2.2 shall not be
lower than the grades shown,

145.4 GRADE MARKING

145.4,1 Each pilece of lumber shall bear
zn official grade mark whicn, anless

authorized otherwise, shall be the grade
mark adopted by cne of the following:

145.4.1.1 focr  Douglas £fir andé  pine,
marking shall be the Western vcod Pred-
ucts Association or other grading agency
approved by the ENGINEER.

145.4.1.2 For redwood, marking shall be
the Recdweod Inspection Service,

145.4.1.3 For plywood, eacn sheet o=
plywooc shall bear the official stamp of
& quality contrel agency stating the
grade of the sheet.

145.5 M=EASUREMENT AND PAYMENT

145.5.1 Lumber, plywood, or redwood
where reguired may be considered a sub-
sidlary item. In which case no measure-

ment or payment will be made.
145.5.2 If any one of tnese nmaterials
are considered as a pay izem, then the
unit of measurement and payment will be
specified in the Bid Prorosal.
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TABLE 145.3.1.3
LUMBER AND PLYWOOD--USES AND GRADES

USES

Permanent construcktion,
and culverts.

such as bridges

Minor permanent gonstructlion, such as
fences, guard rails and posts, pavement
headers, bulkheads, retaining
structures, etoc.
Falsework and studs, and wales for
formwork,

Form sheeting for non-shawing surfaces
of ornamental concrete.

Form sheeting for showing surface of
ornamental goncrete,

Form sheeting for curved scoffits of
bridge and tunnel arches, plastered,
or unplastered.

Soffits of beams and girders and
slabs between beams and girders;
beam and girder sides, excep:
ornamental concrete; and for nead=-
walls or end-walls of culver=s or
covered conduits,

for

Form sheetirg for showing surfaces
of channel walls or interior
surfaces sxcept floors, of covered
conduit, and all other showing
surfaces not specified above,

411 other ILumber.

GRADES

Select structural for neams and
skbringers; construction grade For
salznge of structure,

Construction grade.

Construction grade framing, beams,
ar kirmbers.

Standard grade boards; shiplap; or any
grade of plywood.

Vertical grain "C" induscrial clear;
concrete form grade of plywood; or
averiay plywood.

Szlect merchantable Doards concrete
grade of plywcod; or cverlay plywood.

Concrete form grade of plywood or
overlay plywood.

Tongue and greoove flecoring equal to
Grade "C" and better f£la%t grain;
concrece form grade of plywood: or
overlzy plywood.

Construction grade.

TABLE 145.3,2.2

REDWCOD
J5ES

Bridges, culverts, and guardrzil
posts.,

2411 other redwood lumber.

USES ANT GRADES

GRADES

Select all heart structural timber.,

Foundation,



SECTION 146

W00 PRESERVATIVES

146.1 GENERAL

146.1.1 Tnis work shall consist  of
treating lember, timber, and piling.
Lumber, timber, and piling te be treated
gnall gonforr tgo the reguirementcs of the
various seczions of these specifications

specifying these materials,

146.1.2 Wiere practical, lumber to be
treated shail e cut ko size ané framed
prier to treatment, unless indicated

otherwise on the drawings, Proper allow-
ance for shrinkage in the sizes of lumber
zhall be nade by the CONTRACTOR where it
is necessary to meet definite dimensions
shown on the drawings,

146 .2 REFERENCZES
146.2,1 ASTH

o 3%0 D 1625

> 3%l D 1760

> 1632 o 1838

> 1272 D 1839

3 1325 p 2604

2 1624 b 2605
146,2.,2 AASHTO

¥ 133
146.3 OIL-TYPE PRESERVATIVE TREATMENT:
Preservatives under this spec¢ification
shall be craosote, creosote-coal tar

selutions, <recsote petroleum solutions,
or pentacalorophenol in petrolsun oils,

conforming to ASTM D 390, D 391, D 1858,
D 1272, and/or AASHTO M 133, respec-
tively, with petroleum o¢ils per ASTM D
1859, D 2604, and D 2605 ot any combina-
tion of =zbove preservatives as approved
by the ENGINEEZR.

146 .4 VJATER-BORNE SALT PRESERVATIVES
TEEATMERT

l46.4.1 Preservatives under zhis section
shall c¢onform to the reguirements of ASTH

D 1032, D 1325, D 1624, and 3 162%.

146 .4.,2 Unless indicated ozherwise on
the plans, the amount of preservative Lo
be retained shall conform to the reguire—
ments of ASTM D 1760,

1d6.5 DPRIATMENT

146.5.1 —he treating c¢perations shall
conform to the applicable reguirsments of
ASTH D 1760 arnd/or AASHTO M 133,

146.5.2 otherwise on

Un_ess indicated

the plans or in the Supplesmentary Speci-
fications, the amount ci preservative to
be retzired and the =ureating process to
be L3ed for the wvariouas types 0f service
shall confeorm to the regqujrements estab-
lished ir the starcarcs referenced in
this secz=ion.

146,6 PEENETRATION
Penetration shall conform to the appli-
cable specification or ASTHM D 1760, un-—

less otnerwise Lndicated on
Supplementary Specifications.

the plans ar

146.7 IHCISING

Tiaper of those species reguirad to be
incised by ASTM Specificatiecns shall be
incised before treatmernt only when 1t is
3 inches or more in rominal thickness and
4 inches or more in nominal width, as a
means of securing penetratica of the pre-
servacive, If such thickness is less
than 4 inches, the mazerial may be in-
ciged con the wide faces only, otherwise
all four faces shall be incised.

146.3 PINTRATION
Fenezrazion shall conform t9 the appli-
caple ASTM Specificartion listed in Sub-

gection 146.6,

146.9 FIELD TREATMENT COF CUT SURFACES

146,9.1 Wwhen sawing or drilling Is
necessary after plant trezatment of creo-
soted materials, the zut surfaces shail
be fhoroughly brushed wita 2 c¢oats of thot
coar tar crecsote of the sane kind used
at the plant, If such hot application is

not practicable, then a cola applicaticn
snzll be made.
14€.9.2 In treating «curfsces exposed

when pile heads are cut off, the brusa
treacnment shall be given wizh great cars
and thoroughness. A goat of pitch,
asphalt, ot similar material should then
be applied over the creoscte, feollowed by

sgme protective sheet naterial such =3
mecal, roofing felt, or saturated fabric
ficted over the pile head and broucht

dowr the sideszx far encugh to protect
against damage to the top Lreatment.
146,9.3 Lumber sawed or cu: after salic
treatment shall hnhave the cut surfaces
well-trusted with the same preservative
that was used at the clant.



146.10 INSPECTION

146.,10.1 2all material treated under khis
specification will be subject to inspec-
tion for compliance with the wrescribed
requirements.,

146.10.2 Accepcance of material at any
step from vendor through trestment,
storavge, and incorporation inkto the work,
will not ©bar subsequent rejection for
damage of anv nature. 411 material so
rejected shail be replaced at the expense
of the CONTRACTCR.

146.10.3 41l facilities &and subplies
that may be reguired for testing anad for
ascertaining compliance with zthe oprovis
sions of this specification relative to
the treaatment of the material shall be
furnished oy the treatment plant for use
by the ENGINZER. Duly authorized repre-
sentatives of the ENGINEER shall be given
free access to all parts of =zhe plant in
which any weork is being done and to all
records pertaining to the performance of
such work.

146.11 HANCLIUG AND PROTECTION CF TREATED
MATERIAL

Material that {5 stored on the s3site of
work prior Ic its use shall be neatly
piled on s<ids toe raise iz Efrom  the
ground and shall be protected Zrom the
sun and weather, ‘When so reguired, the
material shall be accessible £for in-
spection,

146.12 MEASUREMENT AND PAYMENT
Wood preservatives where galled for shall

be considersd a subsidiary item. No
measuremensz and payment will be made.
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SECTION 130

TIMBER PILES

150.1 GEKERAL
This work =hall consist of £flrnishing
timber piles of type and size shown on

the plans or specified.

150.2 REFERENCES
150.2,1 ASTH

D 23
i50,2.,2 AASHTO

M oL33
150.2.3 This publication

SECTION 302
156.3 MATERIALS
150.,3.1 Timber piling shall be dense
southeirn yellow pine, Cpast Region
npouglas £ir, or western lsrch cut  from
sound trees. Piling shall meet the re-
quirements of ASTM D 2% and shall comply
with Ethe minimum circumfaerence values
given in the Table 150.3.1.
150.3.2 Unless otherwise previded, piles

shall be furnished in lengkhks shown on
the plans, Variations of one fcot from
the designated length will b»e p=rmitted,

except that <he 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 Hutt end of
each pile. Tips and butts shkall be cut
at right angles to the axis of the pile,
Tips shall be pointed to a 4 inch sguare
point when 2pproved by the ENGIMEZR.

i52,2.3 Piles shall he cut from the main
body of the <ree and shall be <ut above
the ground swell with a «radual taper
from the point of butt measurement to the
tip.

150.3.4 ALl »iling shall be subject te
inspection by the ENGINEER before and
after treacnzint, In the rejection of
materials nct found suitable, the Judg-
ment of the ENGINEER shall »e accepted.
The butt ard tip of each pile accepted
will be oranded with a markine hammer
showing the identity of the ENGINEER who
performed the work.

150.3.5 Treated timber piling not in-
spected pgrier to treatment will not be
dcceptaed unless aporoved in writing by

tne ENGINEER.

150.3.6 mhe method of handling and stor-
ing piles shall be such 33 Lo prevent
injury duxring handlinc or damage durinag
storage. Piles shali 2e hnandled with
slings or other approved methods. Cant
hooks, pike poles, or similar tools shail
not be used where such todls will pene-
trare thke wood.

150.3.7 n~imber piling shall be treatsd
with cregsote o0il conforming with cthe
regquirements of AASHTC # 133, The amount
of preservative retainad shall be 12
pounds per cubic foot of wood. The
empiy-call process shall be used,

150.4 MEASUREMENT AND PAYMINT

Measurement and payment sihall bpe as

specified in Section 502,

150-1



2-0SL

TARLE 150.3.1
MINTMUM CIRCUMFERENCE VALURS

Minimum Circumference

Pile Length 3 leet trom Butit
{(Feet) {Inches)
4 and under 38
41 to 50 inclusive 41
51 to 60 inclusive 44
6l to 70 inclusive 50

Over 74 Shown on Plans



SECTION 151

STEEL PILES

151.1 GENERAL

Steel viles furnished under this specifi-
cation shall consist of structural steel
shapves and other steel shapes that ful-
£i11l the reguirements orescribed below
for such material and shall conform teo
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 vlans or Supple-
mentary Scecifications.

151.2 REFEREHNCES
151.2.1 ASTM
A 36
A 252
A 328
151.2.2 AASHTO
W 130
M 183
151.2.3 american Welding Standard
specifications for Welding Highway and

Railroad Bridges

151.2.4 This publication

SECTION 157

SECTION 502
151,3 MATERIALS
151,3,1 The CONTRACTOR =hall furnish the
ENGINEER with manufacturer's certificate
indicating that structural steel opiles

and pile columns and steel pipe piles and
pipe pile columns conform with all the
regquirements herein provided.

151.3.2 Unless othnerwise provided, after
instaliation, the exposed areas of steel
pilas or steel pile columns, together
with all steel bracing, shall be given 3
coats of paint in conformity with Section
1537. The areas to be painted shall ex-
tend from the bottom of the concrete cap
te 2 feet below ground surface ot to the
surface of the water, when the water
surface is normal or below normal.

151,3.3 When apporoved by the ENGINEER,
the CONTRACTOR, for his convenience, may
furnish steel piles owver 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 minimuam plece
length of 5 feet prior to driving. All
solicing 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 3snall conform with

American Welding 3Society Standard Speci-
fications <£for Welding Highway and Rail-
road Bridges.

151.3.5 Structural Steel Pileg--
Skructural steel for bearing viles shall
cenform to the reguirements of AASHTO M
183 or ASTM & 36, Camber and sweep in
eXcess of the mill tolerance will not be
accepted, Unless otherwise noted, HES
10 x 57 piling may be substituted where
HP 10 x 57 piling is called fotr on the
plans,

151.3.6 Closed End Steel Pipe Plles--
Steel pipe piles shall conform with AST
A 252, Grade 2, Concrete for filling
steel pipe piles shall have a minimum 28
day compressive strength of 3000 psi.

151.3.7 Szeel Pipe Pile Columns--Steel
pipe pile columns shall conform with ASTM
A 252, Grade 2. Concrets 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 & 36,
Cambetr and sSweep in excess of the mill
tolerance will not Le accepted. Unless
noted otherwise, HBPS 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 shall ¢on-
sist of standard interlocking sheet pile
sections or as shown on the plans and
specified herein.

151.,4 MEASJIREMENT AND PAYMENT
Structural or rcound bearing piles shall
be measured by the linear foot, complete

in place, to the specified cut off point
ingluding 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,



SECTION 152

CONCRETE PILEZ

152.1 GEMNERAL
Four types af
by these specifications:
piles, cast-in-place piles, prestressed

piles, andé cg¢entrifugal cast opilas, The
type to be used or furnished shall be as
indicated on the drawings or specified in
the Supplementary Specifications. The
manufacture 9f prestressed piles shall be

conerete piles are covered
namely, precast

performed in accordance with Section
502. Priving of pile shall conform to
Section 502,
152.2 REFERENCES
152.2.1 AE™M

A 252

C 31

152.2.2 Thais publication
SECTION 101
SECTION 102
SECTION =02
SECTION 512
152.3 PRECAST ZILES
152.3,1 Precast concrete piles shall be
constructed of concrete of such guality
that the Ffinished wpiles can 2e handled
and driven to reguired bearing without
cracking or ctcher damage which would
impair their strength or durability,
Concrete shall have a strength at 28 days
of not less than 4,000 pounds per sguare
inch in compression and shall be mixed
and proportioned irn accordance with the
reguirements of Section 101 with a mini-
mum cement content of 6.5 sacks wer cubic
vard. Reinforeing steel placed therein
shall conform to the reguirements of Sec-
Eion 102,

152.3.2 Concrete for precast congrete
piles shzll be poured In smooth, mortar-
tight forms so supported as to prevent
appreciable deformation or settlemant
during peuring or curing. The piles
after bpeing poured shall bte cursd by
water curing, steam curing, apvlication

of curing compound, or such other method
of curing as may be approved by the ENGI-
WEER. Curing shall be continued until
specimens of the concrete from wnich the
piles were poured, cured in zhe same man-
ner as the piles, attain & compressive
strength of at least 4,000 pounds per
square inch, Piles shall not ke diiven
until compzztion ¢f the curing.

shall
free

152.3.3 Uvon completion, the piles
present true, smooth, even surraces,

frow honeycombs or velds and shall be
sufficiently straighz chat a line
strefched from butt to tip aiong any face
will neot deviate therzfrom nor bDe de-
flected mcre than 1 inch ian 50 feet a=z
any poin:., Repaired defecits in any pile
may be accepted by the FENGIWNEER if re-
pairad tc his satisfaction.

152.3.4 If dowel extensions are re-
quired, +the piles may be cast the full
length o©f the reinforcing rods provided
that the tops are cut coff after drivinc

to expose the ends of the rods as speci-
fied or indicated by the drawirgs.

132.3.5 Precast piles wust at all times
be sc handled as to &awvold and prevenc
cracking, breaking, or chipoing the edges
thereof, Slings shall be provided at or
near the gquarter points for raising and
transporting long piles.

152.4 CAST-IN-PLACE CONCRETE PILES
152,41 METAL CASED
CRETE PILZS:

CAST-IN-PLACE CON-

152.4.1.1 <Cencrete shall have a minimum
strength at 28 days of 3,000 pounds per
sqguare inecn in compression and shall be
Mixed and prooortiocned in accordance with
the reguirements of Section L01. Rein-
forcing steel placed therein shall con-
form to the requirements of Section 102,

152.4.1.2 Plles shall »ne cast in steel
shells that have been previously driven
to the penetration and bearing value
specified or indicated con the drawings.

152.4.1.2 The sheet shall be
cal, £luted, step-tapered, or
tapered from butt to tip.

cvlindci-
uniformly

152.4,1.4 The shells sha’l ne of such
material and constructlion as to properly
and satisfacterily serve the intended
purpose. Those that are driven without a
manéral shall be constructed of material
conforming to the reguiremenkts prescribed
in A3TM & 252, Grade 2, being of suffi-
cient taickness, strength, znd rigidity
to witastand distortion as a conseguence
of driving, so0ill pressure, or the driving
of adjacent piles.

152.4.,1,5 After being driven but prior
to piacing of the reinforcing steel and
concrete, e shells skall be examined
for collapse ot reducec diameter at any
point, the CONTRACTOR »einc reguired to

152-1



provide and have available at all times a
suitable light for the inspeczion of the
shell throughout the entire length
thereof. Sheils that are improperly
driven or are roken or show partial col-
lapse will nact be accepted and shall be
replaced by and at the expense of the
CONTRACTOR. ©Driven shells shali be clean
and free of  watar before reinforcing

steel and concrete 13 placed cherein,
The replacement of the shell shall be
made by withdrawing the entire shell and
driving another in 1its place,. Driving

one shell witain a shell alr=zady driven
will neot be permitted. If the withdrawsal
of the defective shell is impossible or
impracticable as decgided by the ENGINEER,
the CONTRACTCSR shall fill the defective
shell with concrete and shall replace the

defective pile with another oile driven
alongside. Anv enlargementc 2f the foot-
ing reguired te accommedate such piling

shall be atc +the expense of the CON-
TRACTOR. 2Zartial collapse of pile shells
shall be interpreted to mean any collapse
which reduces any diameter of the shell
at anv peirt in its length =c less than
80 percenr of tie criginal dJdiameter at
such peint, arnd suchh partial colliapse
shall be cause for rejection.

152,4.2 CAST IY DRILLED HOLE PTLES:
152.4.2.1 All holes feor concrete piles
cast in drilled holes shall e deilled
dry to the tip elevations shown on the
plans or o the elevations devermined by
the ENGINEER. 411 holes shall oe examn-
ined for srtraigatness and any hole which
on viswal inspecticn from the teop shows
less than 1/2 9% the diameter 2£ the hole
at the bottem of the hole shall be re-
iected. Suicable ¢asings shall be fur-
nished and praced when ragquired to
prevent caving of the hele before con-
crate is placed therein.

152.4.2.2 all loose material existing at
the bottom cf the hole after drilliing
operations have been completed shzll be

remeved before placing concgete in  the

hole.

152.4.2.3 The use of water for drilling
operations or Ior any other purpose where
it may enter tche hole will not e permit-
ted, Surface water shall not be Dermit-
ted to enter the hole and all water which

may have infiltrated inte the nole shall
be CEeMOVED before placing concrete
therein.

152.4.2.4 Casing, 1f used in drilling
operations, snall be removed ELrom  the

hole as ceoncrete is placed thersin. The
bottom of ths casing shall be maintained
not more than > feet nor less :zhan 1 foot

152-2

below <che top of the concrete during
withdrawal and placing operations, unless
otherwizz opermitted by 4the  ENGINEER.
Separation of tne concrete during with-
drawal operations shall be avoided Gty
hammering or otherwise wvikrating the
casing.

152.4.2.5 Care shall ©»e exercised to

in the hole 1is
Vikration <f the
wi’l not be re-
rodding may be re-
guired, After the hole has opeen f£illed
witnh concrete, the concrete 2t the ktop 10
feer of the hole or for ithe length of the

insure that the concrets
dense and homogensgous,
conczete during placing
quired, nowever,

reinforcing, whichever iz %he greater,
shall ke viprated,.
152.,4.2,6 The reinforcing cage shall be

placed and secured symmekrically abouz
the axis of the pile and snall be
securely blocked to clear tne sides of

the nole.

152.5 PRESTRESSED CONCRETZ PILES

152.5.% MATERIAL:

152.5...1 Piles snall &2e somogenegus,
high strength concrete from aead to tip,
stressed with bign tkenasi.e coid deawn
strands. Piles of cross section dif-
ferire frem the section szhown oh  the

drawings Zor bearing piles may be ac-

cepted by the EWNGINEER provided the sur-
face area, sectional area, nanding
resisctance, and prestrass are egquivalent

to thav indicated.

152.,58.1.2 Bearing pilss showing defects
when forms are stripped ir tae upper 1D
feet of the pile whicn r=cducz the cover
over the steel to less <har razguired will
be reject=d. Defects in the remalnder of
the pile mav be rezpaired 2z2nd the pile
acceoted If repaired In 2 manner satis-
factory ¢ the ENGINEER.

152.5.,1.3 Jpon
shall gpresent
faces, fresz
shall be sufficiently
lina stre-zhed from putt
face will not deviate ihecefrom nor bs
deflescea more than I iaeh in 50 feet acz
any polirnt. Defects in any wile may be
tepaired and the pils accepted by the
ENGINEER if repaired to his satisfacuion.

completion, the piles
true, samaocth, even  Sur-
from honevcoomds or volds and
stralgnt that a
to tip along any

152,5.2 PBANDLING

152.5.2.% Piles may ke
prestressing bed for transportation
storage after the concretz has reached a
compressive strength of 3,500 pounds per

removed from th
o]
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square inch, buo= they shall nct be driven
antil they have attained a misimem com-
pressive szwrength of 5,000 pounds pet
sgquare inch as determined by tests on

concrete cvlinders cast and cured under
the same conditions as the piles. The
compressive strength test specimens shall
be made in accordance with A8TM € 31 at

no additional cost to the OWNER.

152.5.2.2 Lifting shall ke only at pre-
determined points of pickup and in such a
manner as to avoid cracking, spalling,

excessive Dbending, or other injuarious
results,
152.6 CENTRIFIGAL CAST CONCRETE PILES

152.6.1 Materizls shall cenform to the
raeguirement=s of 3ection 10! unless other-
wise specified in the Supplementary
Specifications. Concrete casings =shall
e manufactured by the centrifugal pro-
cess. They shall be formed and compacted
by centrifugal foree in a machine of
suitable type s0 designed that tne casing
molds mavy be revolved withcut harmful
vibration at sufficient speeds to insure
aven distribution and dense packing of
the congcrete true design.

152.6,2 Filling of the mold and spinning
shall be a continuous operation, aad the
spinning shall take place nefore any of

the concretsz in the mold has taken an

initial set.

152,.6,3 WwWhen filled,
vlaced on the spinning
horizontal position and rotated at a
gradually increasing speed until maximam
rotation is attained. Excess water and
laitance forced to the center of tae mass
shall be drained or expelled
aple manner.

the mold shzsll be
machine in a

152,6,4 The concrete cacing shzil not be
removead from =he mold until Eths 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 con the plans.

152.6.5 The casing shall be reinforced
in accordance with the details shown on
the plans, Prior ko spinning the casing,
sach longitudinal bar shall be pre-

stressed to a wvalue of 10,000 pounds per
bar and such prestresses shall be main-

tained in e=ach kar until after tha con-
crate has set.
152.6.6 The propertion o©of Portland

cement in the concrete mixture for the

in a suig~

casings shall not be less than 6 sacks
per cubisc vard of concrete, The concrets
agoregate shall be sc graded and propor-
ticned and thoroughly mixed in a batch
mixer wizh sucih proportions of cement and
water as will produce & homogeneous ¢on-
crete mixcure of suck guality that the
resulting wasing shall te of sufficient
strenzth to resist the stresses resulting
frem handling and driving withoubt crack-
ing or otaer damage which would impalir
its strength or durability,

152.5.7% Topllowing removzal
molds, the finished casings shall be
cured for such period of time as may be
necesssry to produce a strengti satisfac-
tory Zfor handling and driving. Curing
may be any of the following methods:

from the

152.6.7.1 Continucus spraying with warter
for at least 72 hours,

152.6.7.2 Covering wikh heavy burlap or
other suizable material whkich is kept
saturated with waker for at least 72
hours.

152.6.7.3 Steam Curing--The panufacturer

shall provide adegquate facilities for
curirg the piles including a suitabls
enclosure, Humidity ir the enclosurs

shall ke provided to kKeep the surfaces of
the piles moist at all times and the
temperazure shall be maiatained continu-
ously between 120 degrees F and 170 de-

grees T, Pilegs shall be cursd Ffor not
less tharn 30 hours and for a longer time
when 50 directed by the ENGINEIHR.

152.7 MIASUREMENT AND PAYMENT

Measurament shall be by the linear foot

in place o 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 GEWERAL
This work shall consist of furnisting
waint and other materials, cleaning tae

surfaces te be painted, and applying zhe
paint In substanctial comnpliance with the
specifications and as shown on the pians
or diraected by the ENGINEER.

157.2 REFERENCES
157.2.1 BAASHTO
M 67 M 70
M BB M 72
M 69
157.2.2 Federal Specifications
TT-E-4%6
157.3 MATERIALS
157.3.1 <The warious 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 ¥ 72, Tvoe 1.

157.3.1.2 Alvminur 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 ¥ 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 PSS TT-E-4%6, Tvpe 1II.

157.3.1.7 Graphite shall bhe natural or
synthetic, Graphite shall be £ree from
grit, dirt, or other deleterious sub-
stances, MNaturzal graohite shall contzain
not less than 6% percent carbon. The
other inaredients shall e silica, iron,
and aluminum. Not less than 9% percent

of the gqraphite material shall pass the
Mo, 325 siave, Flake graphite will rot
be accepted.

157.3.2 The manufacturer shall submit to
the ENWGINEER the reguired number of
certified copies of the paint analysis,
prior to delivery of such paint. When
required, the manufacturer shall suknit

samples of paint in the amounts reguired
by the ENGINEZR prior *o delivery of such
paint.
157 .4 CONSTRUCTICK REQUIREMENTS

157.4,1 All surfaces to be painted shall
ke clean and dry oefore paint is ap-
plied. ©Paint shall be applied only when
the atmospheric temperature is above 50
degrees F. When paint 1s applied in c¢old
or damp weather, adeguate heaked en-
closures shall e nrovided and maintaired
until the paint is drv.

157.4.2 411 paint shall be <thoroughly
mixed before and during application with
approved mechanical mixers. Thinrer

shall not be added unless approved by the

ENGINEER, Tne amodnt of tninner to bDe
added shall not exceed 5 percsht by
volume. For niner structural stee:
items, red lead paint for field apulica-

tions by sprayirng may be thinned with not
more than one parz of mineral spirits to
8 parts of paint, as packaged, by volume.

157.4.3 Shop and £lz214 paint may be ap-
plied by brush, roller, or =spray. pzint
spraying eguipment for Field painting

shall be approved by the ENGINEER orior

to use, Each coat of paint shall be ap-
plied in a continuous £ilm of unifecrm
thickness, free from pinholes, and snall

ne thoroughlvy dry before the next coa:z of
paint is applied, The shop coat srnail
nave a minimum dry Eilm thickness of 1.5
mils, and each field coat shall rave a
minimum dry £ilm thickness of 1.0 miis.
Cefective aress shall be repainted and
permitted te dry pefore the next cocat of
paint is applied.

157.4.4 when reguestsd by the CONTRACTCE
and after shop inspection, sSteel work
shall be given & shop coat of paing.
Prior to applyinag the paint, the surfacses
shall be <cleaned of Lloose rust, loose
mill scale, dirt, grease, and ocher
deletericus material by sand blastinge or
other approved metnods, without damace :to
the surface of tne =z:ieel, Aftsar the shop
ccat has been applied and pricr to sain-
ment, areas that have bpeen damaged o
that are defective shall be cleaned and
repainted,

157.4.5 Contact surfaces which are Lo oe
riveted, welded, or ©polted with hrigh
strength bolts, in the shop or in the
field, and surifacss tnat are to be =moed-
ded in concrete shall not be painted.



surfaces that will be inaccessible after
fabrication or field erection shall be
painted prior -—o erection,

157.4.% After erection, rust, dirk,
grease, and other deleterious material
shall be romoved from :the steel members
as directed by ERe ENCINEER. The hezgds
of rivets and belts, nuks, field welds,
edges of contacz surfaces, and ail sur-
faces from which khe snop coat was omit-
ted shall ©5e thoroughly cleaned and
painted with one coat of the same type of
paint as the shep coat. Field painting
shall consist of the type of paint and
the number of zoaks as specified, Whare
successive paint coats are of the same
colotr, the initial coat snall be tinted
slightly to pernit distinction between
tha c¢ovarage of each c¢oat, The £inal
coat shall no: be tinted.

157.4.7 wood sarfaces shall be painted
as specified.

157 .4 .8 ALl skructural steel skhall
receive a prime coat of ted lead paint
and two field cecats of aluminum paint,
conforming with the reguirements of
Saction 157,3. Red lead paint may be
applied either in the shop or in the
field. red lead paint conforming with
the reguirements cf AASHTO M72Z, Type III
or Type IV, mav be used for the prime
coat, provided =z=he steel is thoroughly
cleaned by sandblasting immediately prior
to application of the paint. Structural

steel contact surfaces, including
surfaces to be enpedded 1In concrate,
shall not be painted. Surfaces cof szeel

railing posts =e be in contact with
concrete and pes:t saims shall receive the
three reguired <coats of paint before
erection, No increase in the computed
pay weidht of steel will be aliowed Zor
paint,

157.,5 TRAFFIC ZAINT

Traffic paint shall conform Lo  che
teguicements of the New Mexico State
dighway Department.

157 .6 MEASUREMENT AND PAYMENT

Paint and the =application thereof skall
be considered a subsgidiary item and no
separate messurement or paypent will be
made.



SECTION 160

STEEL CASTINGS

160.1 GENERAL:

160.1.2 Steel castings shall be as shown
on  the wlans and sgpecified herein, in-
cluding rockers and trocker plates. The

castings ghall be true to pattern in form

and dimension and free from pouring
faults, sponginess, cracks, blowholes, or
defacts that would affect the service

value of the casting,

160.1.2 Blowholes shall not have a depth
sufficient to aifect injuricusly the
strength of the castings. Minor defects
which do not impair the strength of a
casting way, 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 30 re-
qguirad by the ENGINEER. Castings which
have been welded without the permission
of the ENGINEER shall be razjected.

160.2 REFERENCES:
160.2.1 ASTM
& 27 E 10
A 148 E 30
160.3 FINISH:
160.3.1 The dimensicons of the finished
castings shall be not less than the

specified dimensions, Castings shall be
not more than 7 1/2 percent overweight.

le0.3.2
and rocker

The bearing surfaces of rockers
plates shall be machined ac-
curately to the dimensions shown on the
rlans. 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 acecordance wikh ASTM = 30.

160.4 TEST SPECIMENS:

led.24.1 Test coupons from which tension
test pieces are prepared shall be
attached to the castings where practi-

cable, If, in the opinicn of the manu~
facturer, the design of the casting is
such that test ccupons 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

a melt whicn have con-
all of & heat-treatment

all castings in
stituted part or

charge.

160.4.2 Coupons shall remain attached
until after the annealing process nas
neen completed. Coupons may be identi-~
fied by a representaktive 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 te 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 ke of
such =ize that test specimens can be
machined to dimensions as specified in
the ASTM procedure referrsd to hersin.
Where a specimen ¢t machining appears
faulty and is intended as a true sample
of the lgt 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 rasults of the
physical test for any lot do not conform
to the regquirements specified, the manu-
facturer may reheat-treat such lot.
Representative coupons shall be rebeat-
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 B0-50 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-MEDTIUM  STREWNGTH CARBON-
3TEEL CASTINGS FOR GENERAL APPLICATION:
Casting shall conform to ASTM A 27, Grade
65-35, The metal shall nave a minimum
Brinell hardness number of 130, when
tasted in accordance with ASTM Test E-10,

160.8 MEASUREMENT AND PAYMENT

Payment shall ©be ©er anit price as
specified in the Bid Proposal or may be
included in the wmajor construction item

unit cost.

160-1



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 REFERENCES

161.2.1 American Society for Testing and
Materials (Latest Editions)
(ASTM)

A-48 Standard Specification for Gray
Iron Castings

A-438 Standard Test Method for
Transverse Testing of Gray Cast
Iron

161.3 TEST SPECIMENS

161.3.1 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

(Revised Jan. 2011, Update No. 8)

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 of the 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 of the 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 1 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 of the frames
and covers shall be machined or ground to provide a
uniform, flat, non-rocking seat for the caver 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 of the 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 WATER VALVE, 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 of the 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 le2

ALUMINUM CASTINGS

162.1 GENERAL

Aluminum castings will be used for water
valve extension c¢ollar and insert, and
may be used for other items as per con-
struction regquirements.

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 HNo.
356, meeting the chemical and tensile
strength reguirements, as specified in
&5TM B 108.

162.3.3 The surfaces, requiring grinding
or machining, shall be noted on the
drawings.

162.4 WATER WALVE EXTENSION COLLAR AND
INSERT

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
Propesal 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.

1632  REFERENCES

163.2.1 American Society for Testing and
Materials  (Latest  Editions)
(ASTM)

A-536 Specifications for Ductile Iron
Castings

163.2.2 American Association of State
Highway and Transportation
Officials

M 306 Specification for Drainage, Sewer,

Utility, and Related Castings
163.3 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 requiring grinding or
machining, shall be noted on the drawings.

1634  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
ASTM A536.

163.42 Castings shall pass proof load testing as
specified in AASHTO Std. M 306 for heavy duty, H-
20, traffic loads.

163.43 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, B)

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 puaranteed, 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 less 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.

1704  PLACEMENT: Electronic Marker Devices
shall be installed at the following locations:

170.4.1 SANITARY SEWER

170.4.1.1 At all manholes, one foot
upstream of the manhole over the

centerline of the main line.

170.4,1,2 At temporary dead ends of lines.

170.4.1.3 At the property line for all service
laterals, including service stubs
from vacuum pits.

170.4.1.4 At the centerline of the gravity
main line over all taps, risers, or
wyes,

170.4.1.5 At all plugged tees.

170.4.1.6 At upper bend on vacuum sewer
lifts.

170.4.1.7 At wye for branch line connection
10 vacuum sewer main.

170.4.1.8 Al valves on vacuum sewer mains,
one foot north or west of the valve
over the line.

170.4.1.9 On Sanitary Sewer Force Mains:

170.4.1.9.1 At valves, one foot north or west
of the valve over the main line.

170.4.1.9.2 Al bends, 22 '4-degrees and larger.

170,4.1.9.3 At capped or plugged ends.

170.4.1.9.4 At tees over the main line.

(Revised Jan, 2011, Update No. §)

170.4.1.9.5

170.4.2

170.4.2.1

170.4.2.2

1704.2.3
1704.2.4
170.4.2.5

170.4.2.6

170.42.7

For single services, over the main
line at the service tap.
WATER LINES:

At valves, one foot north or west
of the valve over the main line.

At flanged outlets on concrete
cylinder pipes.

At bends, 22 Y4-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
1aps.

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.

1706 MEASUREMENT AND PAYMENT: No
separate measurement or payment will be made for
Electronic Marker Devices.
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SECTION 200
EARTHWORK
200.1 GEMERAL

This section contains the regquirements for earthwork activities associated within
rights-of-way easements, or open areas., These activities include: ciearing and
grubbing, readway excavation, fill construction, borrow excavation, and open area

Tand leveling. Earthwork requirements for channels, dikes and dams are contained in
Section 600, Channel Comstruction.

200.2 CONTENTS

Section No. Title

201 Clearing and Grubbing
202 Roadway Excavation

204 Fill Construction

205 Borrow Excavation

207 tean Fill Construction
210 Open Area Land Leveling

200-1
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SECTION 201

CLEARING AND GRUBBING

201,1 GENERAL

This work =zhall <c¢onsist of removing
natural and man-made obrjecticnable
material from the right-of-way, construc-

tion areas, road approaches, material and
Dorrow sitss, arcas through which ditches
and channaeis are to be excavated, and
zuch other areas as may be shown on the
plans. Clearing and grubbing shall be
performed 1in advance of grading coera-
tions except thnat in cuts over 3 feet 1in
depth, grubbing may be done simultane-
ously wigth excavation, provided stumps,
roots, cembedded wood, foundations and
glabs are removed as specified. Clearing
and grubbing shall be in accordance wikh

the rteguirements herein sgpecified, such
as arostion control reguiremsnts,
Demolition of structures, othetr than
foundations or slabs, shall be as shown

on the plans.

201,2 REFERENCES

201.3 PRESERVATION OF PROPERTY

Existing improvements, adjacsnt property,
utility and otaer facilities, and trees
and plants not to be removed shall be

ptotected Irom injury or damage resulting
from the CONTRACTOR's operations. only
trees and plankts designated or marked for
removal by the ENGINEER shall be removed,

20)l.4 CONSTRUCTION METHODS

201.4,1 The natural ground surfage shall
be cleared of vegetable growth, such as

trees, Lree stumps, logs, rooks or downed
trees, brush, grass, weeds, and surface
houlders, as well as fences, walls,

rubbish, foundations and slabs.

201.4.2 Unless otherwise shown on the
plans, the entite area o0of the wproject
within the 1limit lines specified bdelow

shall be cleared and grubbed. No payment
will be made to the CONTRACTOR for clear-

ing and grunbing outside these limits,
unless sucn work is authorized bty the
ENGIHNEER.

201.5 LIMIT LINES: Except when iimit

lines for clearing and grubbing are shown
on the plans or are staked by the EINGI-
HEER, clearing and girubbing shall extend
only within tcasonable limits of the work
area,
201.6 IEMOVAL DF TREES AND TREE BRANCHES
201.6.1 Trees shall be removed in such a
manner as nrot to injure standing ireses,

plants, and improvements which are to
remain. Tres branches extending over a
roadway and whicn clear finish grade By
12 feekb or less shall be cut off close to
the poles in & werkmanlike manner.

201,6,2 Trees requiring trimming to
facilitate normal construction operations
shall be crimmed by a tLree surgeon,

201.7 REHMOVAL AND DISPOSAL OF DEBRIS
Debris to be rsmoved shall be disposed of
cutside the right-of-way at a location
satisfactory Lo the ENGINEER, excep:t when
burning of combustible debris is permit-
ted, The area to be graded and adZacent
areas shall be left with a neat and fi-
nished appearance. o accumulation of
flammable material shall remain on or
adjacent Le the property line. In case
burning precedes construction operations,
the piles may bpe placed in the center of
the arez; 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 ccver or
adjacent property., Buining shall 2e done
in conformance with local tregulac-ions and
at such times and in such manner as to
prevent the fire from spreading to areas
adjoining the construction site. In
areas where bhurning 1is preohibited by
local regulaticns, all removed material
shall be disposed of outside Lhe con-
struction area,

201,8 RENMQVRL AND DISPOSAL OF SALYVAGE-
ABLE ITEMS

Items and nateriais of salvage value as
shown on the plans or as determined by
the ENGINEER, unisss incotrporated in the
new wWork, shall remain the properc-y of
the OWNER arnd shall be delivered ta
approved storage areas as directed by the
ENGINEER, Such items and materials shall
be carefully removed and delivered in
such & mannmer as to permit re-use,

Z01.% MEASUREMINT AND PAYMENT

201.2.1 CLEARING AND GRUBBING:

201.9.,1.1 Wher the provesal includes an
item for clearing and grubbing, bae gyuan-
ttty for measurerent shall be &as indi-
cated in the Bid Froposal.

201.9.1.2 The urit prige per acre paid
for clearing and grubbing shall include
full compensation for furnishing all
labor, matzrials, tools, equipmernt, and
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incidentals and for doing &ll the work
involved in clearing and grubbing as
shown on the plans, as provided in these
specifications and as directed by the
ZNGINEER, including the removal and
disposal of resulzinc material.,

231.9.1.3 When the Bid Proposal does no:
include & pay ZIzex for «clearing and
grubbing as above sprecified and unless
ocherwise specifiec in Ehe Supplementary
specifications, f£ull cowmpensation for any
necessary clearing and grubbing requireg
co perform construction operaticns speci-
fied shall be considered as included in
the price paid for other items of werk
and no additional <compensation will be
allowed therefor,

201.9.2 REMOVAL AND DISPOSAL OF TREES:
If the Bid Proposa:r includes separate
estimates of guantities for the removal
2f trees, the trees shall be classified
py size as follows:

201.9.2.1 Trees less than 12 inches in
circumference at 3 feat above the
original giound surface shall be con-
sidered as inc¢luded in the price for
clearing and grubbing or excavation, and
no additional compensation will be
aliowed therefor,

z01.9.2.2 Trees hetween 12 and 30 inches
ir cilrcumference shall be measured as a
unit price for each tree in the item
provided in the Bid 2roposal for traes of
this dimension.

201.9.2.3 Traes more than 30 inches in
circumference shall e measured as a unit
price for each tree in the item provided
in the Bid Proposal for trees of this
dAimension,
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SECTION 202

RCADWAY EXCAVATION

202.1 GENERAL

CconsSist of
gradirg and
except  sLruc-

Roadway excavation shall
excavarion irvelved in  the
coastruction of [oadways,

ture excavatign, trench excavatiocn, and
any other 2xcavation separately desig-
nated.

202.2 REFEREHNCES

202,2,1 Tnis punlication Section 204
202.3 TUNSUITABLE MATERIAL

202.3.1 OUnsuitanle materials include all
material that contains debris, roots,

organic matter, stones or boulders Ekpo
large to be used 1in the 1intended con-
struction, or other materials that are
determined by the ENGINEER to pe unsuit-
able., Otherwise suitable materials which
are unsuitable dus to exeess mwmoistlre
content will not be classified as unsuitb-
able material unless 1t cannot be dried
by manipulacion, aeration or blending
with other naterials satisfactorily as
determined by “he ENGINEER.

202,3.2 Material that 1is unsuitable for
the intended use shall be excavated and
removeq from the site or otherwise dis-
posed of as approved by the ENGINEER.

202,3.3 The remeval and diszposal of such
unsuitable material will pe paid for as
roadway exicavation  for the yuantities
involved.

202.4 ROCX =Z3CAVATICON

202.,4.1 Rock excavation shall consist of
igneous, metamorphic and sedimentary
tock, naturally in place, which cannot be
excavated without blasting orf the use of
rippers, anag  all boulders or cther
detached stcnes having a volume of one

{1} cubic yard or more,
physical measurements or

as determined by
visually by the

ENGINEER. where any portion of the
eycavation contains strata classified as
ROoCK Excavation and the various scrata
are patted witn strips of strata not
classifiedq a8 ROCk Excavation which
constitute ewenty-five (25) percent or

less of tae tctal cthickness of the rock
plus non-rock layers, the entire volume
of the combired layers shall pe paid as

Rock  Excavation. Removal of Surface
poulders in excess of 1 cubiec yard in
volume snall be paig for under Clearing
and Grupking, unless specifically

identified as Rock Excavation.

202.,4.,2 CVERSHOOTING: EXcessive Dlasi-
ing will not oDpe permitted, Material
outside the auzaorizea CrOss zaction
whigh may pe  shattered or Loosened

Pecalse of blasting shall be rernowved at
the CONTRACTGR'S expense, The CONTRACTCR
shall disconginue any method of blasting
which leads ¢ overshooting and is
dangerous =0 the public or destructive to
property cr to nacural features,.

262.5 SLIDES AND SLIPQUTS

202.5.1 Material owutside of ©planned
roadway or ditch slopes which iR the
opinicn of the ENGINEER is unstable and
constitutes potenzial slides, macerial
which has intruded inte the roadway

channel or ditch, and material waich bhas
escaped from new or old embankments shall
be excavated and removed. The matzerial
shall be exvavated to designated lines ot
slopes eivher oy Dbenching or in such &
manner as approved by the ENGINEER. Such
material shall bpe used in tne construc-
tion of the emobankments or disposed of as
approved by tne ENGINEER.

202.,5.2 Tae removal ana disposai of
sliae and 3lipout material ag above
specified not resulting from oversnoocting
as definea 1in Suosection 202.4 will pe
paid for at the contract price for
excavation for the quantities 1involved.
However, 1f oue <¢ the character of the
work the removair and disposal of such
material 1is not properly compensanie at
the contract price for roadway excava-
tion, the work may be paid for as extra
work provided the CONTRACTOR recuests in
writing such payment prior to performing
the work. Authorization for wae work
will be by change crdet,

202.5.3 Only those gquantities of slide
or slipout material wnich are actually
removed as orderec by the ERNGIKEIR will
ke approved for payment,

202.5.4 The =zbove provisions shall not
be s0 c¢opstrued =5 to crelieve tnhe CGH-
TRACTOR from nis opligation to maintain
all slopes <rue ana smootn,

202,6 SLOPES

202.6.1 Excavacion slopes shal. e
finisned 1n corformange With tae lines
ang graaes soowWwn on the plans. Dekris
and L99se  mazerial snall be rencved,

When compleced, the average plare cf the
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slopes shall conform ko the slopes indi-
cated on the plans and no point on the
complated slopes snall vary from Ehe
c¢esignated plane »y more than & inches
measurea at right angles to the slope.
Except wnere excavat-ion 1s in tock no
point shall vary more than £ feet from
cite designated plane of tne slope. In no
case shall d4any portion ot the slope
encroach on the conscruction area.

£92.86.2 Tops of excavation slopes and
ends of excavations shall pe rounded as
shown on tha plans or as directed by the
ENGINEER, and tnese guantities will not
se included 1in the payment for excava-

tion, This work will be considered as a
part of finishing slopes, and no addi-
tional compensation will be allowed
ciherefor.

202.8.3 Embankrent slopes shall be
finished 1in conformance wikth lines and
grades snown on che plans. Yhen com=
vleted, the avetage plane of embankmenc

slopes shall conform to slopes indicated
on the plans, ane 20 point on complscted
slopes shall vary from tne desighateg
plane by more taan 9 inches measured at
rignt angles Lo the slope.

202.7 SURPLUS MATERIAL
202.7.1 Unless otaervwise
wlans, specified in  the
Specifications, or approved by the
ZHGINEER, no surplus excavated material
shall pe disposed of within the construc-
tion area, The CONTRACTOR shall make gll
arrangements for disposal of the material
at offsite locacicons as may be approved
oy the ENGINEER and shall, upon reyuest,
file with the ESHGINEER the written con-

shown on  che
Supplementary

sent of the owner of the property upon
which he intends to dispose of such
macerial,

202.7.2 If the guantity of surplus

mazerial is shown in the gplans or speci=-
fied in the Supp.cementary sSpecifications,
the quantity shown or specified 1is ap-
praximate only, The CONTRACTOR shall
satisfy himself that there is sufficient
material availaple for the completion of
the embankments before disposing of any
indicated surplus material inside or out-
side the area, Any snortage of material
Cadsed by premature disposal of surplus
maberial by the CCHYRACTOR shall be re-
Fiaced by him, and no compensation wWill
ne allowed the CONTRACTOR for such
replacenent.

202.8 SBELECT MATERIAL
202.8.,1 Select material shall pe
considered as naterial which can be

202-2

compacced to the
Section 204,

censities specified 1in

raterial encountered in
excavation within tae right-of-way skall
be used for finisaing che top portion of
tne tcadped or for gopscructing shoulders
or used for svruciure hackfill or used as
snewn on Line plans or as directed by tae

202,82 S5elecc

ENGINEER.,

202.8.3 Where practicavle, se_zct
material shall ©fe hadled directly from
excavation to 1its £inal position in the

construction prism and compacted ia
place, ang such work will be paid for at
the contract price for excavation.

202.58.4 Select mnaterial shall remain in
place until it can Dpe placead in final
position as providec above, except, if
ordered ih writing by the ERGINEER, se-
lect material may be excavated and stocs-
piled at locations aesignated by him ard

later placed 1in final postition titn the
construcktion prism,

202.8.5 Excavating select mateprial and
siogkpiling, 1if recuired, will pe paid
for at the contract price for roagway
excavation. Renmoving the select mate-

rial from stockpiles
final positicr in tae roadway prism will
again pe paid for at the contract price
for roadway excavation, except that tnae
yuankities teo be paid for will be oeter-
mined from measurenents of the material
in the stockpiles prior to cemoval. X0
payment for stockpiling of select ma-
terial will be nage uwhless such stock-
piling is ordered py t—one ENGINEER.

and placing it 1in

202.8.6 Topsoil pizced along the tops of
slopes in connection with erosion concrol
work will not be considered as stockpiled
material when determining pay dguantities
of earthwork.

202.9 MEASUREMENT AND PAYMENT

202,8.1 All earthwork shall be measurcd
by the cubic¢ yard in place at the time of

excavation. The tol . owing earkhworx
operations will be measured as @xca-
vation for the wularntities of materia.

involved,

202,.9.1.1 Excavazirng the
area 1ihcluding peblic ang private road
approaches, connections, and ariveways;
excavatiny unsuitable matertal when soown
on the plans or specified in tne Supple-
mentary Specifications: excavating slides
and slipouts rot resulving from ovar-
Ehoocting; excavating suiplus macerial;
excavating selectec macerial and topsoxl
from within the limics of project &ard

construction



remeving such materials from stockpiles
when stockpiling is ordered; and excavat-
ing local borrow.

202.%.2 Excsvation beyond the authcrized
cross section will net be included in
measurement or payment,

202.8.3 Rock excavation will be paid by
the oubic yard in place, prior ko start
of construction and measursd to limits of
ex¥cavation specified on plans. o com-
pensation will be made to the CONTRACTOR
for excess rocg excavation due to over-
shooting, neor for the cost of backfilling
voids or depressicns resulting from
overshooting.



SECTION 204

FILL CONSTRUCTION

204.1 GEMNERAL

#il11 construction shall consist of con-
structing roadway embankments [ingluding
Lhe praparzbkion of areas upon which they
are to be piaced), the placing ancé com-
pacting of aporoved materizl within areas

where unsuitable material has been re-
moved; and the placing and compacting of
suitable materials 1in holes, pite and

other depressions.

204,2 REFERENCES
204,2.1 ASTH

D 1557

D 4254
204,3 PLACIKG
204.3,1 Unlegss otherwigse specified, the
upper & inches of the original ground
area upon wnich £fills are to be con-

structed shall e compacted to a density
of not less than 90 percent of nagzimum
density as determined by ASTM D 1357, or
in scils ceontaining less than 5 percent
passing the $200 sieve, a minimun rela-
tive density of 70 percent as determined
by ASTM D 4254,

204.3.2 Rocks, broken concrete, or cther
solid materials whicih are larger than 4
inches in greatest dimension shall not be
placed in fill areas where piles are to
be placed or driven,

204.3.3 when £ill 1is to be made and
compacted on hillsides or where new fill
is to be compacted against existing fill
of where epbankment is built 1/2 width at
a time, the slopes of original hillsides
and old or new £fills shall be started

wheraver the vertical cut of the next
lower bench intersects the axisting
ground.

204.,3.4 Material thus cut out shall be

recompacted alcng with the new embankment

material at the CONTRACTOR's expense,
unless the width of the bench reguired
excesads 4 feet, in which case the

excavated matesrial in
Wwill be
excavation,

excess of 4 feet
maeasured and paild for as

204,3.,% Clods or hard lumps of earth of
& 1inches 1in greatest dimension shall be
broken up sefore compacting the material
in embankment, except as provided in the
following paragraph.

204.3.6 Whken the fill material inzludes
large rocky macerial or hard lumps, such

as hardpan or cemented gravel which
canhot e orcken readily, such macerial
shall pe well 4istributed throughoudz the
fill, sufficient earkth or other fine
material shall wpe placed around the
larger material as it is depositced 30 as
to £ill the intcerstices and produce a
dense, compacst £ill, However, such
material shail not be placed within 2

feet of the Zfinished grade of the fill.

204 .3.7 Embankment construction shall
not be performed when material is frozen,
204 .4 COMPACTING

204 .4,1 Fill skall be construckted in

compacted layers of uniform thickness and
each layer shall be compacted in accor-
dance with the reguirements rerein
specified with the following excepcion,

204 .4,2 Where fills are to ke con-
structed across .ow, swampy gtound which
will not support the weight o©f FLauling

eqguipment, the lower part of the enpank-
ment may be constructed by dumping suc-
cessive lozdés of suitable material in a
uniformly distributed layer of a =:thick-
ness pnot greater than that necessary to
support the equipnent while 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 within the project
{whare unsuitable material nas been
removed, and the filling of holes, pits
and other depressions has been
accomplished) skall conform to all of the
tequirements kerein specifiec for
compacting £ills,

204 .4 .4 the loose thickness of =sach

layer of f£i1l mnaterial befere compacting
shall not exceed 8 inches, except as pro-
vided ir the following paragraph for
rocky materisl. The ENGINEER may aitho-
rize roadway fill materials to be placed
in layers in excsss of 8 inches thickness
if the CONTRACTCR can demenstrace that
the reguired conpacticon can be achieved
for the full depzh of the lifk. However,
in no case snall the loose laver exceed
24 inches., FRach layer shall be compacted
in accordance with the following require-
ments to a density of not less thkan 90
percent cof maximun aensgity, as determined
by ASTM 2 1337, or in soils centaining
less than 5 percent passing the #200
zieve, & minirum relative density of 70
percent as determined by ASTM D-4254, In
areas of new or widened roadways and
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reguired appurtenances, the density oI
the upper 12 inches shall not be less
than 95 percent as determined by ASTM D
LE87.

204.,4,5 when £1ill material contains by
volume over 25 percent of tock larger
than & inches 1in greatest dimension, the

£111 below a plang 2 fzet below finished
grade may be ccastructed in ldaysrs of a
loose thickness before compacrion nos
exceeding the maximum size of rogk in the
material bput not exceeding 3 feet in
thickness. When more than 65 percent is
recained on the No, 4 sieve, moisture ang
density control is not reguired.

204.4.6 The interstices around the rock
in each layer shall bpe filled with earth
orf other fine material and compacted.
Broken portland cement concrete obtaineg
from the project excavation will be per-
mitted in the fill with the following
limitaticns,

204,4.6.1 The maxinum dimensions of any
piace used shall be & inches,

z904.4.6.2 Pleces larger than 4 1inches
skall not be placed within 12 {inches of

any structudre.

2904.4.6.3 Pieces larger than 2 1/2
irches shall nct be placed within 12
inches of the subgrade for paving.

204.4.,6.4 "Nesting”
e permitted.

of pieces will not

204.4,7 At 1locations where it would be
irpractical to 1se mobile power compact-
ing equipment, £ill layers shall be
compacted to the specifi=d reguirements,
by any approved nechod that will obtain
the specified relative compaction.

204 .,4.8 At the <=ime cf compaction the
nmgisture content of £il1l material shall
be optimum plus or minus 2 percent., Fill
material which contains excessive mois-
ture shall not be compacted until Ethe
material is dry encuch to cbtain the re-
guired relative coppaction. Full compen-
sation for any addéiticnal work invelvea
in drying fill material to the reguired
moisture content shall be considered as

included in  khe unit price per Bid
Proposal and no additional compensation
Wil pe allowed. Fills shall be main-
tained to the gracde and cross sections

shown on the pians
cf the contract.

unbil the acceptance

2J4.5 MEASUREMENT AND PAYMENT
fill construction shall include excava-
tion, placement, campaction and all

related work, &and shnai:l be measured 1in
place after compacticn,. Payment will be
made on the unikt price per cubic yard for
compacted fill uniess ctherwise noted on
the Bid Proposal.,



SECTION 20%

BORROHW
2U5.1 GEHERAL
BOLLOW material shall consist of
naturally occurring granular material,
such as: pit-tun giavel, sand, decom-
posed granite, or slide rock; and shall
be free from wood, vegetation, or otneg
deleterious matker, ©but snall contain

sufficient sand or filler to permit pro-
per compacktion 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 sup-
grade, The CONTRACTOR shall notify the
ENGINEER sufficiently in advance of ocpen-
ing any material sites s¢ that c¢ross 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
205,3 PLACING AND COMPACTING
Borrow shall be placed and compacted as
specified in BSection 204. The CONTRACTOR
shall satisfy himself that there 1is suf-
ficient space available in fill locations
for placing any excavated material before
placing borrow. Any excess excavation
which develops as & result of placing
imported borrow in advance of c¢ompleting
excavations shall be disposed of at the
CONTRACTOR's expense 1in accordance with
the provisions in Subsection 202.,7 and a
corresponding reduction in the quantiky
of boriow te be paid for will be made,

for which the CONTRACTOR will have no
claim for compensation. Borrow pits
shall be exXcavated to regular lines to
permit  accurate nLeasurement; depth of

excavation tnroughout the areas of borrow
pits shall be as uniform as practicable
and the side sleope shall be dressed to
such slope as may wve diifected by the
ENGINEER, Leaving the borrow pit area in
a clean and safe condition.

205.4 MEASUREMENMT AND PAYMENT

205.4.1 yuanticies of bporrow oukside of
physical limits of Ethe work will bpe
measured as per cubic yard. Material

eXcavated at the porrow site ang not useg
on kthe work will be deducted from the
computed 4guantities and no payment will
pe made therefor.

MATERLIAL
205 .4.2 If worrow 1is acyuired fIom a
commercial pit, alternate metnods of
determining cubic yardage of DOLLOW
material delivered ¢to the site may be
used, Such alternace mechod shall be

agreed to and documented by the EHGINEER
and CONTRACTOR prior to the start of any
borrow operation,
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SECTION 207
LEAN FILL CONSTRUCTION

207.1 GENERAL

LEAN FILL CONSTRLCTION shall consist of
fi1ling 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 & unigue design mix number as
defined by the supplier. A design mix,
upon  request by & supplier, may be
authorized by the Public Works Department
Construction division for use on Lity and
City related projects for a period of 14
months, from the date of sampling of
reference aggregates uwsed in the job mix
formula. A design mix shall not be used on
a project without writien authorization of
the ENGINEER.

207.2 REFERENCES

207.2.1 Amarican Society for Testing
and Materials (Latest Editien)
{ASTM) .

ASTM C31 Practice for Making and Curing
Concrete Test Specimens in the
Field

ASTM C33 Specifications for Concrete
Aggregates

ASTM CS4d Specifications for Ready-Mixed
Concrete

ASTM C138  Test Method for Unit Weight,
Yield, and Air Content
{Gravimetric) of Concrete

ASTM €143 Test  Method jor Slump  of
Portiand Cement Concrete

ASTM C150  Specification for Portland
Cement Cencrete

ASTM C172  Method of Sampling of Freshiy
Mixed Concrete

ASTM C173 Test Method for Air Content of
Frestly Mixed Concrete by the
Volumetric Method

ASTM €192  Practice for Making and Curing
of Ccncrete Test Specimens in
the Laboratory

ASTM C231 Test Method for Air Content of
Freshly Mixed Concrete by the
Pressure Method

ASTM €260  Specification for
Air-ZIntraining Admixtures

ASTM (558 Test Methods for Moisture
Dersity Relatians of
Seit-{ement Mixtures

ASTM €618  Specification for Fly Ash and
Raw or Calcined Pozzolan for
Use a3 a Mineral Admixture in
Portland Cement Concrete

ASTM C&85  Specifications for Concrete
Mace by Volumetric Batching and
Cortinuous Mixing

ASTHM D1633 Test Method for compressive
Strength of Molded Soil-Cement
Cylinders

ASTM D2922 Standard Test Method for
Density of Seil and
Soil-Aggregate in  Place by

Nuzlear Methods (Shallow Depth)

ASTM (3017 Standard Test Method for
Moisture Content of Soil and
Soil-Aggregate in Place by

Nuciear Methods (Shallow Depth)

207.2.2 American Concrete Institute (ACI)
{Latest Editicn}.

Standard Practice for Seleccting
Proportions for Normal,
Heavyweight, and Mass Conecrete.
ACI 340.2R Placing Concrete by Pumping

ACT 21

Methads
207.3 PORTLAND CEMENT
207.3.1 Portland cement to be either used

or furnished under this specification shall
conform to the reguirements of ASTM C130.
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 compiiance signed by the
cement manufacturer, identifying the cement
Type and source ({plant location), stating
the Portland cement furnished to the
project, and or wused in the concrete
delivered to the project complies with this
specification. If reguired, certification
of the Portiand cement used for each day's
concrete placement, shall be submitted to
the ENGINEER for each type of cement and
gach design mix used on the project.

207.3.3 Portland cement wused in the
manufacture of LEAN FILL for a project
shall be of the same brand and type for all

LEAN FILL batched and delivered o =&
project wunder the authorized design mix
identification, wnless authorized by the
EMGIMNEER.

207.4 AGGREGATES

207.4.1 Aggregates shall be sampled and

tested as prescribed in said  ASTM
specification. The COMTRACTGR shall obtain
2 certification of compliance in accordance
with the requirements of SECTION 13,
igentifying 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
shail 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 te the requirements of ASTM (280,
as authorized by the ENGINEER.

2071
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207.8 MINERAL ADMIXTURES

207.8.7  Mineral admixtures shall be fly
ash complying with the requirements of
Class "F" fly ask as specified in ASTM CE18
and Section 107 of this specification.

207.8.2 Minara’ admixtures
proportioned by weight as
improve pumpability,

shall  be
required to

207.9 PROPORTIINING

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
Mexico Professional
equipment wused in

Registered HNew
Engineer. The testing
the design/development
testing shall be calibrated annually with
calibration standards traceabie to the
National Bureay of Standards. Certificates
of calibration shail be maintained at the
laboratory for review by the ENGINEER. A
copy of the certificates shall be submitted

to the ENGINEER wupon reguest. The mix
shall be certified that it compiies with
the requirements of this specification.

207.9.1.) The materials shall be

proportioned such that if placed at maximum
slump, the Tlaboratory dry density, as
determined from molided specimens, at 24
{+/- 4) hours, is equal to or greater than
95 per cant of the maximum dry density of
the blended cement and aggregate,
determined in accordance with ASTM DG5H3.
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 Portiand cement content shali
be one-half (1/2) sack, 47 1bs., per cubic

yard in all LEAN FILL produced under this
specification, excest as noted herein, or
as specified in the Supplemental

Specifications, or
by the ENGINEER.

plans or as authorized

207.9.3 The combined aggregate gradation
shall comply with the fellowing 1imits.

SCREEN SIZE % PASSING

1 in. 100

374 in. 95-100

3/8 in. 82-100

no. 4 70-100

no. 8 55-85

noe. 16 38-60

no. 50 6-30

ng. 100 2-10

The mix gradation, when plotted on a US

Bureau of Public Road 0.45 Power Gradaticn
Chart, shall be similar to the plots of the
specified gradation Timits in the shape of
the characteristic gradation curve.

207.9.4  Air-entraining admixtures shall
conform to the reguirements of ASTM (260.
Air entraining admixiures shali be
proportioned Lo provide air entrainment of
not less than 2 per cent, as authorized by
the ENGINEER.

207.9.5
required.

207.9.6 The  design mix shall be
proportioned to provide a slump of not Tess
than 3 inches and not greater than 8 inches.

Water shall be proportioned as

207.9.7 The compressive
design wmix shall not excsed 60 psi at 28
days when sampled and tested in accordance
with ASTM €172 and Di1833, and as specified
in this section.

strength of the

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
moids, conforming to the dimensional
reguirements of ASTM D558, having a

capacity of 1/30, +/-0.0004, c¢.f., with an
internal diameter of 4.0, +/-.016, 1inches
{4'" dia. x 4.5 ht., nominal dimensions).

Molds cut from PVC (SCHD4G) pipe having the
specified internal dimensions and volume of
that specified in ASTM D558 may be used.
Molds shall be free draining at the base.
If moids complying with the reguirements of
ASTM D558 are used, they shall not be
clamped to the base. A free draining base
may pe accomplished by setting the molds on
plywood for molding and initial curing.
The cylinders shall be cured in the molds
for the first 24 +/-4 hours. After 24 +/-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
C192. 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 D558 at one {1) day,
seven (7) days, and twoe (2) at 28 days,
respectively.

2067.9.11 An  optimum  moisture  maximum
density relationship for the combined
aggregates and cement, proportioned by
weight as defined by the proposed blends of
the aggragates and cement, shall be
determined in accordance with the
requirements of ASTM D558.

207.9.12 The LEAN FILL design mix
submittal shall include but not be Timited
to the following information, as direscted
by the ENGINEER:

a. Certification of compliance of the
design mix wunder the requirements of this
specification in accordance with Section 13
of these specifications,
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b. Certificaticn of the component
materials wused in  the design mix in
accordance  with  Section 73 of  these

specifications,

c. Plastic characteristics of the design
mix to include temperature, slump, a&ir
entrainment, wet wunit weight, vyield and

cement factor,

d. Performance characteristics of the
hardened LEAM FILL to include the
compressive sivenglb of ai1 test specimens
and the correcponding average compressive
strength, compressive strength test shall
be reported for 1 day, 7 days and 28 days
Taboratory 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 zement and a graphical plot
of the moisture density relationship as
detormined in accerdance with ASTM D 558 ir
the laboratory.

207 .10 BATCHINSG, MIXING AND DELIVERY

207.101 Batching, mixing and delivery
shall conform to the requirements of either
ASTM €94 or ASTM (685, The CONTRACTOR
shall provide teo the ENGINEER with each
Toad of LEAN FILL batched and delivered to
the job site, before unloading at the site,
a delivery ticket on which the information

specified in  the following tabie s
orinted, stamped or  written, certifying
said LEAN FILL.

TABLE 207

Name of LEAN FILL Supplier

Delivery Ticket Number

Date of Delivery

Contractor

Project {opticnal)

Design Mix Number

Volume of LEAN FILL in Load

Time Loaded

Batched Weight of Cement

Batched Weight of Fine Aggragate

Batched Weight of Coarse Aggregate

Batched Weigh®t or Volume of Admixtures

Weight or velume (gal.) of water batched/
added at the giant

Reading of Mixer Drum Revolution Counter
at the Start of Mixing

Certification that the materials delivered
are the sate brand, type and source as
the materials defined in the reference
Design Mix, as authorized by the
ENGIMEER.

Design Mix Target Proportions

Weight or Volume (gal.) of water added at
the site

Weight or Volume of Admixtures Added at
the Job 5ite

Signaturc & rare of person who authorized

the addition of water at the site and
affiliation to profect

207,11 TESTS

2071117 Lean Fit1 material tests shall be
performed in accordance with the
requirements of this specification, the

supplemental technical specifications, or

as reqguired by the ENGINEER. Testing
equipment wused din  the performance of
specified testing shall be calibrated
annually with calibration standards
traceable to the Matiena)l Bureau of
Standards. Certification records shall be

maintainad 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 ¢.y. or each day's
placement, whichever is greater. Figld
testing shall inciude standard tests for
slump, air entrainment, unit weight,
temperature, yield and cement factor. A
minimum of four {4) compressive strength
specimens shall be wmolded from a single
sample. The sampies shall be moided in
accordance  with the requirements of
paragraph  207.8. Compressive  strength
specimens shall not be molded with materizl
used either for slumc or air entrainment
tests. The cylinders c¢hall be allowed

to set for 24 {+/-4) hours in a closed
piastic bad ang then transported in the
molds to the TJaboratory. The cylinders
should be extruded from the molds and moist
cured until compressive strength testing.
The sampies shai1 be tested for compressive
strength in accordance with requirement of
ASTM 01633, One specimen shall be tested
for compressive strength at seven (7) days,
two {2) samples shail be tested for
comoressive strength at 28 days. Test
results shall be reported to the ENGINEER,
CONTRACTOR, SUPPLIER, and CoA Pavement &
Materials Engineer in writing, withia four

{4}y 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 Curing of field strength
specimens for acceptance tests shall be
conducted in  accordance with ASTM (31,

Cylinders shall not be cured in a water

bath.

207.11.3 Field density/compaction tests in
accordance with the requirements of ASTM
02922 and ASTM D3017 shall be taken at the
rate of two tests per 180 c.y. of material
or fraction thereof placed, as directed by
the ENGINEER. The material shall eijther
have an in-place density equal to or
greater than 95% of maximum dry density of
the combined dry materials as determined
under paragraph 207.8, or 24 bhours cure,
prior to placerent of fi11, subbase, base
course, treated base, pavement or structure,

207.12 TEMPERATURE/ENVIRONMENTAL (ONTROLS

207.12.1 When the ambient temperaturs at
the time of placement is less than 40
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degrees F, the Zemperature of the LEAN FILL
placed shall rze: be Tess than 50 degrees
F. The materia™s shall be cured a% a
minimym temperature of 40 degrees F for 24
hours after placemert,

207.13  PLACEMENT

207.13 .1 LEAM FILL shall be placed ir
Tifts not exceeding four (4) feet in
height, at time intervals of not less than
1 hour per 1ifi, as authorized by the
ENGINEER. FilT shall not be placed teo a
height above top of pipe exceeding twe (2)
feet when used to 111 a pipes zone, nor
placed full depth in a trench to finish
subgrade elevation, wunless 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 fliotation, the pipe should be
anchored or filled with water to counteract
the buoyant condition until the LEAN FILL
dengifies.

207.13.2 LEAM FILL shall not be placed in
standing water and shall be protected from
flooding for at Teast 12 hours after
placoment.

207.13.3 LEAN FILL shall not be placed eon
either frozen and/or saturated ground.

207.13.4 LEAN FILY shall only be vibrated
after placement if reguired by the ENGINEER.

207 .74 MEASUREMENT AND PAYMENT

207.14.1 UnTess Lean Fi11 is specified in
the specificaticn or shown on the plans or
required by the OWNER, the CONTRACTOR has
the option of using Lean Fi11 in place of
conventional backfill and compaction. The
Lean Fil11 material, placement, and the
disposal of the excess material generated
by the use of the Llean Fill shall be
considered incidental to the Jtem of werk
in which 3t 1is used and no separate or
direct payment will be made for Lean Fill.

207.14.2 wher Lean Fi11 is specified in
the specificatien ar shown on the plans, it
shall be measured by the cubic vard,
complete in place. Payment for Lean Fill
shall be at <ke contract unit price per
cubic yard, compiete in place, which shall
inciude all iabgr, material and equipment
required in gplacing the Lean Fi11 and
removal and dispesa. of the excess material
generated by the use of the Lean Fill.

207-4
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SECTION 210

QOPEN AREA LANWND LEVELING

210,1 GENERAL

Open arcea land lieveling shall petrtain to

leveling of land for public works, park
areas, ponding areas oehind a dam,
athletic fields, or future sites for

public facilities. Tnis section defines
the requirements for land leveling.

210.2 REFEREHNCES

210,2.1 This publication:
SECTION 201 SECTION 205
SECTION 204 SECTION 1011

210.3 COMSTRUCTION DRAWINGS

The construction drawings for the project
shall define the limit lines of the open
area land leveling. Drawings shall also
indicate the areas of cut and fill, and
percenc{s) of compaction regoirea for
parts or all of the area.

210.4 CLEARING AHND GRUBRBING

Clearing, grubbing, &and tree removal £for
the designated open areas snall be com-
pleted in accordance with Section 281,
210.5 PILL CONSTRUCTICH

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 £ill and borrow construction
work shall ke accomplished in accordance
with Secticns 204 and 205,

210.6 GRADING CLASSIFICATIONS

21u.6.1 Final grading operations in
areas designated for Land Leveling shall
comply With the following <classifica-
tions, as specified on the plans:
2ip.6.1.,1 ROUGH GRADING, when
fied, shall produce reasonably uniform
surface, free ©of major rutkts, Wind-rows
dandg undulations. Finisn grades shall
match wlan grades o©f contours  within
+0.5".

speci-

210,6,1.2 FINE GRADING, when specified,
shall produce a uniform ground surface,
free of turts, wind—-tows and undula-
tions, Ffinish grades snall closely mateh
plan grades or contours within a
tolerance of #0.1'.

210.8.2 Section lull proviaes
specificacions for grading and s0il
preparacion in areas specified to receive
seeding or sod.

210.,7 MEASUREMENT AND PAYMENT

210.7.1 Clearing and gruboing may be
maasured by the acre for only tnis opera-
tion or may be included 1in the overall
land leveling work. Payment shall pe
made at the unit price per acre or as
otherwise spec¢ified in the Bid Proposal.

210,7.2 Open area land leveling may in-
clude: clearing and grubping, £ill con-
struction, removal, and disposal of
unsuitable materials and providing suitc-
akle borrow material, A1l of this work
may be combined inte one unit and mea-
sured by the acre or 1in 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 cthe
cperations are o] be considerea
separately, then the measurements and
payments would be as follows:

land leveling

210.7.3.1 Removal and disposal of un-
suitable materizals will be measured by
the cubic vyard, 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
yarg, as determined by the Cross-—
sectional site drawings. Paymant shall

be made at aither the unit piice per acre
or unit price per cubic yara, as indi-
cated in the Bid Proposal,

210.7.3.3 Borrow material snall be
measured by tne compacted cubic yaras, as
determined by tne c¢ross-sectional site
drawings. Payment shall be made at Ltne
unit price per compactea cupic yard, as
per Big Proposal,

2lu,7.4 When select borrow Raktertial 1is
reyuired for seeding or soadaing of the
area, khe measurement and payment will oe

vgefined 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
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SECTION 301
SUBGRADE PREPARATICN

301 GEMERAL

301.1 The work performed under this
specification shall include, but not be
Timited to providing the equipment, Tabor

and materials for the preparation of soii
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 guiter,
median pavements and/or any other roadway
improvements.

301.2 REFERENCES

361.2.1 American Society for Testing and
Materials (Latest Editions}(ASTM)

€136 Test for Sieve or Screen Analysis of
Fine and Coarse Aggregate

0423 Test for Liguid Limit of Soils

0424 Test for Plastic Limit and Plasticity
Index of Soils

0-698 Test Methods for Moisture — Density
Relations of Soils and
Soil-Aggregates, Using 5.5-16.(2.49
kg} Ramrmer and 12-in {304.8-mm) Drop

D-1140 Amount of HMaterials In Seils Finer
Than No.200{75um}Sieve

D-1557 Test Methods for Moisture-Density
Relations of Spils and
Soil-Aggregates Mixtures Using 10-16
{4.54-kg) Rammer and 18-in {457 mm)
Brop

D-2844 Test Methods for Resistance R-Valve
and Expansion Pressure of Compacted

Soils

D2822 Density of Soil and Seil Aggregate
In-Place by Nuclear Methods

D3017 Moisture Content of 5¢i1 and Soii

Aggregate In-Place by Nuclear
Methods

301.2.2 This publication
Section 204  Fi11 Construction

307.3 WMATERIAL

301.3.1 Subgrade material may be on site
so0il, combinations of pulverized asphalt
congcrete and s0il, and/or  pulverized
Portland cement concrete and soil, imported
soils, complying with the requirements of
this specification. Flowing, sugar sands
shall not be used for subgrade material.

301.3.2 Al1 soft and unstable material and
other portions of the subgrade which will

net compact readily 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 A1l subgrade material shall have a
minimum Resistance Value (R-Value), as
determined by ASTM D-2844, equal to or
greater than the design R-¥Yalue for the
pavement section. If the subgrade soils
encountered during construction have a
R-Value Tess than the design R-Value, those
subgrade materials shall be removed to a
depth of not Tess than two {2'} feet below
the finished subgrade elevation or as
authorized by the ENGINEER and to the
horizontal Timits 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-V¥alue has beem established this R-Valve
reguirement may be waived if authorized by
the ENGINEER.

3071.4 SUBGRADE COMPACTION

301.4.1 Subgrade preparation shall extend
to one foot {1'} beyond the Timits of the
improvement io he placed on the subgrade
except when that Iimprovement abuis an
existing structure and/or the Timits of the
right of way. Where an improvement abuts
an existing structure and/or the limits of
right of way, the svbgrade preparation
shall extend to the edge of the existing
structure and/or the limits 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
improvements
completion of
subsurface utility
trenching back fil11 within the Jlimits
specified, as directed by the ENGINEER.
The subgrade preparation shall extend the
full width of the roadway to either cne (1)
foot back of new curb and gutter, and/or to
the face of existing structures, and or the
Timits of right of way, as specified in the
plans and specifications, as directed by
the ENGINEER.

Subgrade preparation for roadway
shall be performed after
earthwork construction,
instaliation and

301.4.1.2 Subgrade preparation for
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{REVISED 12/92, UPDATE NO. 4)



sidewalks and drive pads shall extend a
minimum of one (1'} beyond the free edge of
the improvement, and/or to the Timits 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 Timits
of right of way, as specified in the plans

and specifications, as authorized hy the
ENGINFER,
301.4.1.4 Subgrade  preparation  shall

extend the full width of roadway medians
four {4) feet wide or Tess. 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 far
arterial/collecter roadway shail be ripped
to 2 minimum depth of one (1) fool, brought
to uniform moisture content, and compacted

to the requirements of plans and
specification, as authorized by the
ENGINEER. Subgrade material with either 20

per cent or more material passing a no. 200
sigeve 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 & winimum depth of six (B) Jnches,
brought to wuniferm compaction woisture
content, and compacted to the requirements
of plans and specification, as authorized
by the ENGINEER.

301.4.3  Subgrade area shall be compacted
toe a dry density greater than 95 per cent
of maximum dry density in a meisture range
of optimum wmoisture +/-2% as determined in
accordance with ASTM Di557, unless the
material containg 35%% or more material
finer than the WNo.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 centent range of at least optimum
moisture to optimum moisture +4%, as
determined in accordance with ASTM D6OS.

301.4.4 Areas on which roadway pavement
items are to be placed shall? be compacted
uniformly to the recuired subgrade density
at the same time. QObtaining the required
subgrade dens“ty in trench areas at a
different time than obtaining the required
subgrade density in the adjacant 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 levels until the

next 1ift of wmaterial is compieted. The
CONTRACTOR shall provide continuous
moisture protection of the subgrade by

either sprinkiing or the application of a
prime coat, as directed by the ENGINEER.

30%1.5 SUBGRADE TOLERANCES

Subgrade upon which pavement, sidewalk,
curb and gqutter, drive pads, or other
structures are to be placed shall neot vary
more than +1/4 inch or -1/2 inch per 10
foet 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 iach or -1 inch per
20 foot in any direction from the specified
grade and c¢rogs section. Variations within
the above specified tolerances shall be
compensating so that the average grade and
tross section specified are met.

307.6 TESTING:

301.6.1 A
encountered

sample of esach type of soil
shall be classified in

accordance with the requirements of ASTM

02487, the moisture density relationship

determined in accordance either ASTHM D698

or D1557, whichever 4s applicable and an

estimated resistance R—value assigned based

on plasticity 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 D3017.
Areas represented by non complying tests
shall be reworked as specified, and
retested for compliance.

inciude but not
of TABLE

301.6.3 Test reports shall
be Timited to the requirements
301.A,

TABLE 301.A
TEST REPORT INFORMATION

A. Field Data

Bate 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
Seil classification
S01l gradation
Plasticity index
Liquid Timit
Optimum moisture/maximum dry density
relationship and graph
Estimated soil resistance R-Value

301.6.4 Test results shall be reported te
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 AMD PAYMENT:

301.7.1 HMeasuremant for payment of roadway
subgrade preparation will be by the square
yvard to the 1imits of the surfacing, as
authorized by tha ENGINEER. Payment for
subgrade preparation shall  include all
labor and equipment required to shape, wix,
add moisture, compackt, bring to grade and
maintaining 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 inciuded in that jtem. 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, Fach job mix formula

submitted and authorized for use under this
specification shall be didentified by a
numbar, unigque 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 & new job wix
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 ENGINFFR. A
job  mix  formuTa, wupon reguest by an
aggregate supplier, may be authorized by
the Public Works Department Construction
Division for use on City and City related
prejects for a pevied 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)}

€136 Test for Sieve or Screen Analysis of

Fine angd Coarse Aggregate

D75  Sampling Aggregates

D422 Particle Size Analysis of Soils

D423 Test for Liquid Limit of Soils

D424 Test for Plastic Limit and Plasticity
Index of Soils

D1557 Moisture-Density Relations of Soils
and Soil-Aggregate Mixtures Using
10-1b(4.54-kg)Rammer and
18-in.{457mm) Orop

02419 Test for Sand Equivalent Value of
Soils & Fine Aggregate

02844 Test Method for R-Yalue and Expansion
Pressure of Compacted Soils

02922 Test Methods for Density of S0il and
Soil-Aggregates in Place by Nuclear
Methods

DZ2940 Standard Specification for Graded
Aggregate Materials for Bases or
Subbases for Highways or Airports

03017 Test Method for Moisture Content of
Soil and Soil Aggregates in place by
Nuctear Methods (Shallow Depth)

302.2.2 This Publication:
Section 113 Emuisified Asphalts

Section 301 Subgrade Preparaticn

302.3 MATERIALS

302.3.1.1
be coarse
stone, or

Aggregate base course shall
aggregate of either crushed
crushed gravel, or crushed
asphalt concrete, or crushed Portland
cement concrete, or any combination, and
natural sand, the combination of materials
conforming to the requirements of ASTM
D2240 and the plans and specifications, 3s
authorized by the ENGINEER,
302.3.1.2 Coarse aggregates retained
on the No.4 sieve shall consists of
durable particies of either crushed
gravel, or c¢rushed asphalt concrete
pavement, or crushed portland cement
concrete, or any combination, capable 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 frem
the operation of crushing coarse
aggregate; where avajilablie and suitabie,
natural sand or finer wmineral matter or

both, may be added. Fine aggregate shall
comply with the reguirements of TABLE
302.A.

302.3.1.4 The job mix formula
gradation shall comply with the

requirements of TABLEL 302.B, and bhave the
same or similar characteristic gradation

curve &% either ramge 1imit, when
graphically plotited on a standard "0.45
POWER" Gradation Chart.

302.3.1.5 Aggragate base course
furnished and placed under this
specification shall have a resistance
value, {R-Value), not Tess than 76 as
determined by ASTM 02844,

302.3.1.6 A Jjob mix formula,

certified by a Registered New Mexico
Professional Engineer to comply with the
requirements of this specification, shall
be submitted to and authorized for use by
the ENGINEER before the material may be

incorporated in  the construction. A
submittal shall  drclude, but not be
Timited to, the items in TABLE 302.C.

Prior to delivery of the material, the
CONTRACTOR may be required to furpish
samples of the aggregates base course to
the ENGINEER for testing. Gradations for
the aggregate base course wused in a
particular day's pliacement shall be
submitted to the ENGINEER upon requast.

302.3.2 Prime cpat for surface
sealing of compacted aggregate base course
shall comply with the requirements of
C55-1H 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 lgading and vemain covered until
unloading.

302.4.2 The CONTRACTOR shall provide
to the ENGIMEER with each load of batched

and/or delivered to the job site, before
unloading at the site, a copy of the
delivery tickat an  which is printed,

stamped or written, the information defined

in TABLE 302.0.

302.4.3 Aggregate base course shail
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 11fts which will provide not
Tess than four {4) inches and not more than
6 dnches 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 D1557.

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 18 feet when tested with a 10-feet
straight edge ia  any direction. ATl
deviations in excess of the specified shall
be corrected by the CONTRACTOR prior to
authorization for placement of the next
Tife of material.

302.4.6 Immediately wupon completion
of compaction, the CONTRACTOR shall seal
the surface of the compacted aggregate base
course 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
galions per square vyard of surface. If
final surfacing is to be placed within
twenty four (24} heurs after completion of
compaction, the prime ceat 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 Timited to
moisture econtrel  2pplication and final

surfacing traffic only, as authorized by

the ENGINEER.
302.5

302.5.1 A sampie 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

TESTING

within the tolerances
ipz.8. Individual
results, for ali

job mix formula
specified in  TABLE
sampie gradation test
sieve size determinations, shall comply
with the tolerance range plus two (2}
percent. Non complying material shall be
re-sampled and tested for compliance.
Material not dn  compliance after the
initial and follow up testing shall be
removed and replaced by tha CONTRACTOR at
no cost to the OWNER, as directed by the
ENGINEER.

302.5.2 Compaction tests shall be
taken at the rate of one test for each 50D
sy/1ift placed, or as directed by the
ENGINEER, in accordance with the
requirements of ASTM D 2922 and D 3017.

Areas represented by non complying tests
shall  be reworked and retested for
compliance.

302.5.4 Test repeorts shall incliude

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, Pubiic Works
Department, in writing, within 4 working
days of completion of the sampling and or

field test. HNon—-complying test shail be
reported within 1 working day of
completion of the test.

302.6 MEASUREMENT AND PAYMENT
302.6.1 Measurement of aggregate base

course shall be by the square yard per
each thickness reguired, complete in
place.

302.6.2 Payment shall be at the contract
unit price per square yard per each
thickness required, complete in place
which shall inciude a3l material, Tabor

and equipment regquired in placing, grading
and compacting the aggregate base course.
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TABLE 302.A
ENGINEERING REQUIREMENTS

CHARACTERISTIC SPECIFICATION LIMIT{S)
Aggregate Type Fine Coarse
Los Angeles Abrasion Wear (ASTM C 131) 40% max.
Seundness (b cycles ASTM C 88) 18% max. 15% max.
Crushed Aggregate (% Material Retained on 3/8inch 50% max.
sieve by wi., having at least two (2) fractured faces)
Maximum % passing No.200 60% of —No.30
Plasticity Index {Material finer than No.40 sieve) 4.0 max.
Sand Eguivalent Value 35 min.

TABLE 302.B

GRADATION RANGES AND TOLERANCES
PRODUCTION RANGE (% passing)  PRODUCTION TOLERANCES{+/-%)

STEVE SIZENTYPE I I

1-1/2 inch 1068 100

1 inch 95-100 100

374 inch 20-100 8
1/2 inch 65-75 8
3/8 inch 6580 8
No.4 35-46 48-55 3
No.30 12-18 18-25 5
No. 200 5-12 6-15 3

TABLE 302.C

SUBMITTAL REQUIREMENTS

Supplier

Date

Design Mix [dentification Number

Contractor

Construction project number

Construction Project TitTe {contract}

Certification of compliance

Targei Gradation of Material

Optimum moisture and maximum dry density relationship of
material and graph

L I &Sm0

The submittal shall be rejected without review if the specified data is not
included.

TABLE 302.D
DELIVERY TICKET INFORMATION

Name of Suppiier

Date of Delivery

Delivery Ticket Number

Name of Contractor

Project Name (optional)

Job mix formula identification number
Weight of load

Time loaded

T o Mmoo & m e
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TABLE 302.E
TEST REPORT INFQRMATION

AL Field Data
Date of Sampling/Fieid Test
Project Number or
Permit MNumber
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
Liguid 1imit
Optimum moisture/maximum dry density relationship and grapb
Estimated soil resistance R-Value

3
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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
oD 1557

This publication:
SECTION 301
304,3 MATERIALS
Hyvdrated Lime--Commercial grade hydrated
lime shall ceonform to the requirements of
ASTHM € 207 or Type N granular quick-lime
which is free fleowing with a wminimom of
34% Cad and 100% passing the No. 4 screen,

304.4 CONSTRUCTION REQUIREMENTS

General--Where desiqgnated, the depth of

subgrade or subbase shown on the plans
shall be treated with amounts of com-
metcial grade hydrated lime as estab-

lished by the ENGINEER.

304.4.1 The 1lime 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 wotrkmen nor to the public,
Initial mixing shall be performed the

same day the lime is placed.

304.4.2 After preliminary
section so treated shall be shaped,
lightly compacted, and cured for a period
0of 1 to 4 days as directed by the ENGI-
NEER. buring Ethe curing period, the
moisture content of the mixture shall be
maintained from 2 to 5 percent above the
optimum reguired for compaction,

mixing, . the

304,4.3 Following the curing period, the
CONTRACTQOR shall again mix the treated
material ontil 100% of the slaking frac-
tien passes the 1 1/2 inch sieve and a
minimum of 60% passes the HWo. 4 sieve
using approved road mixers or other ap-
proved eguipment which is capable of
thoroughly wixing and processing the

comizined materials. Compaction shall
begin immediately after final mixirg.
flach c¢ourse of lime treated subgrade and
subbase shall be compacted to %0 percent
of maximum density, as determined by ASTM
D 1557, except that when pavement, curb,
gutter, driveways, sidewalks, or other
sktructures are to be placed directly upon
the 1lime treated material, the Eop &
inches thereof shall be compacted to 95
percent of maximum density and in ac-
cordance with the applicable provisiocons
of Zection 301, subgrade Preparation,

304.4,4 When compacting
complete, the subgrade shall be Kept
moist until the first layer of base or
other surfacing material has been placed,
in order teo prevent shrinkage cracks.

and shaping are

304.5 MEASUREMENT AND PAYMENT

Measurement for lime treated subgrade and

subbase, except for guantity of hydrated
lime, will be made on the sguare yard
basis, Maasurement to  determine area
shall be made horizontally. Measuremenc

for hydrated lime will be made on che
number of tons (2,000 pounds dry weight)
delivered and placed as approved by the
ENGINEER. Payment will be as specified
in the Bid Preposal.
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SECTION 305

CEMENT TREATED BASE CONSTRUCTION

3051  GENERAL: The work provided shall include the
furnishing, placement and compaction of onc or more
courses of plant mixed Portland cemertt 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 batched at and/or delivered io 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 wnder this
specification shall be identified by a number, unigue to that
design mix and aggregate production plant/pit. If a change
i material(s) from that specified in the design mix occur
during a project, the Coniractor 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 Pablic
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.

3052 REFERENCES.
305.2.1  American Society for Testing and Materials
(ASTM}, (Latest Edition):
C136  Siandard Test Method for Sieve Analysis of Fine
and Course Aggregates
150 Standard Specifications for Portland Cemem

D75 Standard Practice for Sampling Aggregales

D422 Standard Test Method for Particle-Size Analysis of
Soils

D358  Standard Test Methods for Moisture-Density
Relations of Soil-Cement Mixlures

D559  Standard Test Methods for Wetting and Drying
Compacted Soil-Cement Mixtures

D560 Standard Test Methods for Freezing and Thawing
Compacted Soil-Cement Mixtures

D1632 Standard Praciice for Making and Curing Soil-
Cement Compressicn and Flexure Test Specimens
in the Laboratory

D1633 Standard Test Method for Compressive Sirength of
Molded Soil-Cement Cylinders

D2419 Standard Test Methad {or Sand Equivalent Value
of Soils and Fine Aggrepate

D2922 Standard Test Methods for Density of Soil and

Soil- Aggregaic in Place by Nuclear Methods

(REVISED Jan., 2003 UPDATENGO.T)

7940 Sundard Speciftcation for Graded  Apgrepate
Matertal for Bases or Subbases lor Highways aor
Adrports

D3017 Standard Test Method for Water Content of Soil
and Rock in Place by Nuclear Methods

D4318 Standard Test Methods for Liguid Limat, Plastic
Limt, and Plasticity Index of Soils

30522  This Publication:

SECTION 112 WARRANTY AND GUARANTEE,
TESTS AND INSPECTIONS,
CORRECTIONS, REMOVAL, OR
ACCEPTANCE OF DEFECTIVE WORK

SECTION 301 SUBGRADE PREPARATION

SUCTION 302 AGGREGATE BASE COURSE
CONSTRUCTION

3053 MATERIALS.

30531 Portland cement to be used or furnished under

this specification shall comply either with the requirements
of ASTM C150, Type Il Low Alkali (LA) cement, or as
specified herein. or as specified i the Supplementary
Technical Specifications. Drawings, or as approved by the
Engineer. The Contractor shall submit ceriification of
compliance signed by the cement manufacturer, identifying
the cement Type and source (plant location}. stating the
Portland cement nsed in the cement treated base delivered
to the project complies with this specification. If required,
cerification ol the portland cement wsed for each day's
concrete placement. shall be submitted to the Engineer,
Portland cement speciiied in an authorized design mix shall
be of the same source and type for all cemenl treated base
under that design mix identification number, 43 specified in
the design mix.

30532  Aggregates for cement treated base course shall
consist of a combination of crushed stone. crushed gravel,
crushed portland cement concrete, and namtmral or
manufactured sand conforming to the requirements of
SECTION 302, GRADED AGGREGATE BASE COURSE
CONSTRUCTION.

30533 Water used In cement treated base shall be clean
and free from injurious amounis of oil, acids, afkalis. sabis.
organic malerals, or other deleterious substances.
Nonpolable water shall not be used unless the requirements
of ACT 318.3.4.3.2 are met.
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30534  Prime cout for surface sealing of compacted
cement treated base shall comply with the requirements of
CS8-iH Cationic Emulsified Asphalt as specified in Section
112
054 PROPORTIONING.

541 The Contractor shall be solely responsible for the
cement treated base design mix proportions and matenal
batched and defivered to the site.

305.42.1 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 eguipment 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 laberatery for review by the Engineer. A copy of'the
certifications shall be provided to the Engineer upon his
reqiest.

305422  Portland cemeni 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 muxture, when
compacted at oplimum moisture, as determmed by ASTM
D358, and that will comply with the reguirements of
TABLE 305 A.

TABLE 105 A
CEMENT TREATED BASE PROPERTIES

CHARACTURISTIC SPECIFICATION
A, Weight Loss After
12 Cycles:

Wetting and Drying Tests  15% maximum  ASTMIDS59

Freezing and Thawing Tests 15% maximum  ASTMDS60

B. Compressive Strength
.average of 2 samples) 550 750 psi @37 days
Samples Molded
Samples Cured
Samples Tested

ASTM D558
ASTM D1632
ASTM D1633

Method A

{REVISED Jan., 2003, UPDATENO.T)

305423 A submittal for cement wwealed base shall include
but not be fimited to the TABLE 305 B.

TABLE 305.B
SUBMITTAL REQUIREMENTS

Design Mix [dentiiication Number
Supplier

Aggregaie praduction plant/pit

Nuame of Contracior

Construction Project Tille and Number
Certifications ol compliance of matenials
Certification of compliance of design mix
Froposed proportions ol materials

Wet Dry Test resulls

lFreeze Thaw Test resulis

Target gradation of aggregate

Opuimum  moistare  maximum  dry
relationship and graph.

Compressive sirength icst results, average of two
brigueties each ), at 2 days, 7 days, and 28 duys

ZCRSTOTMOOD R

density

Z

The submittal shall be rejected without review if the
speciiied data is nol included.

3055 BATCHING.

30551 Cement treated base shall be propottioned and
mixed in a ceniral mixing plant, either weigh batching or
volume batching. The plant shall be equipped with feeding
and metering devices which will introduce the aggregates,
cemnent and water o the muxer in the proportions specified
ini the authorized design mix. The plant shall be calibrated
at the parlicular configuration, w mclnde but net be limited
1o scales, belt speeds. pate seltings, dispenser rates and
HUing {iee, W proporuon a specified mix. The production
configuration required for a design mix shall be mainiained
on file at the plant for review by the Engineer. Certification
by the supplicr that the required configuration was used in
ihe production ol cement treaied base for each days
production shall be maintained at the batch plant for review
by the Engineer. Baich weights of materials andior daily
production weights will be recorded at the batch plant and
maintzined on file for review by the Engineer.

3056  TRANSPORTATION AND PLACEMENT.
305.6.1.1  Matenial shall be transported in suitable
vehicles with a cover. Louds of matenal shall be covered
immediately afler loading and remain covered until
unloading.

305.6.1.2  The Coniracior shall provide to the Lngincer
with each load of malenal batched and/or delivered to the
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job site, before nnloading at the site, a copy of a delivery
ticket on which is printed, stamped or written. the
information delined in TABLE 302.C.

TABLE 305C
DELIVERY TICKET INFORMATION

Name of Supplier

Date of Delivery

Delivery Ticket Number

Name of Contractor

Project Name {aptional)

Job mix formula identification number
Weight of load

Titne loaded

FOmmoonw

305.6.2  Material shall be placed on prepared subgrade,
prepared in accordance with the reguirements of SECTION
301, SUBGRADE PREPARATION, in lifts to provide a
compacted thickness of not less than fowr (4) inches and not
morc than six (6) inches, to the required limits and sections
specified in the plans and specifications or as anthorized by
the Engineer.

305.63  Compaction of the material shall be initiated
within sixty (60) munutes from the time of mixing. The
materizl shall be compacted to an equivilent dry density
greater than ninety five (95) percent of maximum dry
densily, at & moisture contestt range of optlimwm molsture to
optirnum moisture plus four (4) percent, as determined in
accordance with ASTM D558. Compaction shall be
compleled 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 1o
provide a uniform coverage of the surlace.  Application
shall be between (.05 and 0.15 gallons per square yard of
surface. If final surfucing is placed within 24 hours afier
completion of compaction, the prime coat may be waived as
authorized by the Engineer. The surface shall be kept at
compaction moisture until the next Hft of material is placed
mn the event the prime coat is waived.

30565 Cement weated base shall not be placed on
frozen subgrade or subgrade with a surface temperature less
than 40°F. The matenal shall not be placed when the
ambient temperature is less than 400F.

305.6.6  Cement treated base shail be protected from
freezing for a mmimum of 7 days after placemeni. The
material shall be cured before opening (o traffic i
accordance with the requirements of TARBLE 305.72.

(REVISED Jan., 2003, UPDATE NO.T)

TABLE 305.D
CURING TO TRAFFIC SCHEDULE

CURING TEMPERATURE CURING TIME

RANGE 'F {days!
40-5> 7
36-75 3
T=%6 3
305.6.7  The [imsh surlice of the graded aggregate base

shall not deviate in excess of %4 inch in 10 foot when tested
with a 10 foot suaight edge in any direction. All deviations
from this tolerance shall be comrected at no expense to the
Owner. Corrections, 1f required shall be completed within
3 hours of mixang and priot io 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 Bngineer.
Testing equipment vsed mn the performance of specificd
lesting shall be cultbrated 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 e submitted npon request to the Engineer.

305.7.2 A constiuction sample of material supplied 10 a
project shall be laken at a rate of one sample per each 300
tons delivered. or one sample per day, whichever is greater,
or as direcled by the Engineer. The sample shall be of such
size to provide material for all tests specified. A sample
shall be tested for but not limited to the properties specified
in TABLE 303 E.

TAELE 305 E
CEMENT TREATED BASE FIELD TESTS

A, Gradmion

B. Moisture content

C. Maximum denshy

D Compressive strength
2 briguettes tested at 2 days
2 briguettes 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 matenal passing the No.200 sieve.
Results of tests of an individual sample may fall outside the
permissibie limits by no more than 2 percentage points on
any steve except the No.200 sieve. Non compliance shall
necessitale that the entire lot be resampled and tested for
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compliance. Non complying material shall be removed and
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 respensibility of the Contractor.

305.7.3  Field compaction tests shall be conducted in
accordance wuith the requirements of ASTM D2922 and
D3017, at the rate of one test per hift per 500 sy of mateital
placed, or one (1) test per day, or as directed by the
Engineer.

365.7.4.1 Test reports shall include but not be limited to
the requirements of TABLE 305.F.

TABLE 305 F
TEST REPORT INFORMATION

A, Field Data
Date of Sampiing/Field Test
Praject Namber or
Penmit Nurmber
Project Tille
Material Supplier
Detivery Ticket Number (material sample only)
Design Mix identification Number
Location of sampleifield test as defined Dby the
project plans and specifications
Time of Sampling/field testing
Ambient temperature at time of sampling/, “F
Test results with reference specification Jimits

B. The laboratory test results and corresponding
production limits and’or specifications.

305742 Test resuits shall be reported to the Engineer.
Conttactor, Supplier and Matenials and Testing Laboralory,
Construction Division, Public Works Deparinent, in
writing, within 7 working days of completion of the
sampling and or (eld test. Non complying test shall be
reported within 1 working day of completion of the test.

305743  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.,

3058 MEASUREMENT AND PAYMENT.

305.8.1  Measnrement of cement treaied base course shall
be by the square yard per each depth specified, complete 1n
place.

30582 Payment shall be at the contract unit price per

(REVISED Jun., 2003, UPDATE NO.7)

square yard per each thickness required, complete in pluce
which shall mclude all matenal, labor and equipment
recuured 1n placing, grading, compacting the cement treated
base course and prime coat/moilsiure control, as authorized
by the Engincer,
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SECTION 306

BITUMINOUS STA3ILIZED BASE AND SURFACING

306.1 GEMNERAL

Bituminous stabilized base and surfacing
shall consisk of a mixture of aggregate
and emulsified or liguid asphalt.

306.2 REFERENCES
306,2,.1 AASHTO:

T 176
306.2.2 This puplication:

SECTION 115

306.3 AGGREGATES
306.3.1 The aggregates shall consist of
s0il or nmineral aggregates or Dblends
thereof, which, when stabilized with
asphalt and allowed to cure, will meet
the specified requirements for sta-
bi1lity., A representative sample of minus
Mo, 4 material taken from the proposad
mixture of aggregates and soil material
shall yield =z sand eguivalent of 40 or
more when ctasced in  accordance with
AASHTO T 174, The COMTRACTOR shall

notify the ENGIXEER if he intends to im-
port material in sufficient time to allow
for the testing thereof teo determine the
suitability of the material and guantity
of stabilizer reguired,

306.3.2 Gradation will be the sane as
specified for Classes I or 1II, Section
3jo2.3.2.

306.4 ADVANCE TESTS

When mixing 18 to be done on the site, a
representative sample of the aggregates
shall be taken from each 10,000 square
feet Lo be stabilized. When mixing is
done in a central mixing plant, samples
which are representative of the aggre-
gates to be uased shall be taken feor
tests, The stabilizer and aggregates for
the work shall meet the requiremencs of
the supplenentary Specifications. The
quantity of stabilizer shall be as
spacified. In the case of emulsified
asphalt, the ENGINEER will determine the
guantity of water to be added.

306.5 MIXING
The aggregate and asphalt shall be
thoroughly mixed in & central pugmill-

type mixing plant {(blade mixing shall not
be wused), Thne nixture shall be uniform
and contain the percent, by weighi ot
volume, of dry aggregate and asphalt as
specified, If necessary, water shkall

be added tec the aggregate in a guanticy
sufficient to completely disperse the
cemulsified asphzlt and produce a plastic

mixture free from salled fines or balled
asphalt.,
306.5.1 CENTRAL ZLANT MIXING: Bitumi-

nous stabilized base shall be placed on

prepared subgrade, subbase, or base
course as vrovided, Bage course aiaggre-
gate and bituminous materials shall be
processed in a stationary mixing plant

conforming to the requirements of 32ction
115, Asphalt Cencrete, except thaz base
course aggregate may not be placed -n one
stockpile. Tne base course agceragatke
shall be separated intc not less than two
bins.
306.5.2 TRAVEL MIXING:

306,5.2.1 The travel mixing wachine
shall be of thke pug type or auger type,
The traveling mixer shall have provision

for introducine <he asphalt and watsr &t
the time of mixing through a me:zering
device or c¢cher approved method. Both

the asphali and the water shall Le ap-
plied by means of separate controls wahich
will supply a uniform ratio of asphalt
and/or water to the amount of aggresate
passing througk the mixer and prodice a
complete mixture wich a uniform meisture
content. Leakage of asphait and/or water
from cguipment will not be permitied and
care shall be exercised to avoid the ad-
dition of asphalt cr water by spilling or
any cther means, Prior ko mixing in the

traveling mixer, tne aggregate shail be
placed in suen a manner that =211 the
material will e passed thiough the nix-

ing machine in one mixing operacion, If
agaregate is brought to the site in szpa-
rate sizes, eacll of the sizes irn proper
amount shall bDe deposited by means of
approved spreacing device equipped wizh a
readily adjuseabls strike-off device.

306.5.2.2 The race of movement <f the
mixing machine, the amount of material
mixed, and the amcunt of mixing sha’l be
e regulated that a mix satisfactory o
the ENGINEER =shall result. The naterial
shall be mixed so that a uniferm mizture
of unchanging cppearance is obtained and
all particles of aggrzgate are coated
with asphalt.

J06.6 PLACING AND MIXTURE

The mixed base material shall
the thickness <shown on the
layers not 0 exceed &

be laid to
plans in
inches in
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compagcted thickness. Laydown of the
bituminous stabilized base shall be ac-
complished witk :he use of an approved
laydown machins,

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 wizh the use of pneuratic
rollers, steel wheel rollers, or vibra-
tory rtrollers, as approved by the ENGI-
NEER, After the specified ccmpaction has
been secured in the top layer with the
pheumatic-tiread rollers, the roadway
shall be thoroughly rolled with self-
propelled tandem rtollers with smooth
steel wheels, Rolling shall commence at
the outer adge of the base course ang
progress toward the center. Each base
course layer shall be rolled until iz is
compacted and true to grade and cross
section, Aress inaccessible to the
roller shall be compacted by power hamp-
ing until as well compacted as the rolled
portion, The surface of each laver shall
ve ¢lean prior to placing the succesding
layer of material.

306.8 DENSITY AND TOLERANCES

rRolling shall be continued until at least
96 percent <¢elative compaction 1is 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 iach 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 a3
10 foot straightedge applied parallel
Wwith the centerline of the roadway.

306.9 MEASUREMENT AND PAYMENT

306.9.1 Bituminous stabilized base will
be measured horigontally by the square
vard, Payment will be as sgpecified in
the BLid Proposal.,

306.9.2 Asghalt binder material will he
measured by the callen or ton, Unit of
payment will be as specified in the Big
Proposal,
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SECTION 307

PLANT MIXED BITUMINOUS TREATED BASE CONSTRUCTION

3071 GENERAL:  The work provided wnder this
specification shall include the furmishing, placement and
compaction of one or more cowses ol hot plant nuxed
bituminocus treated base course (BTB) to the lines, grades,
dimensions and typical seclions as specified in the plans and
specifications, as directed by the Engineer. The Contractor
shall be solely responsible for the BTB either batched at
and/or delivered to the site. A job mix formula used lor
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 o number. unique to that job nmix
formula and production plant. If 2 change in material(s)
from that specified in the job mix lormula occur duning a
project, the Contractor shall snbmit a new job mix fornula
lo include the changed materials for approval by the
Engineer. A job mix formula shall not be nsed on a project
withowt written approval of the Engineer. A job mix
formnla, upon request by a supphier. may be authornzed by
the Pablic Works Depariment 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

Asphalts

02726 Standurd Test Method for Bulk Specitic Gravity
and Deonsity of Non Absorptive  Compacted
Bituminous Mixtures

D2950  Standard Test Method {or Density of Biluminous
Conerete in Place by Nuclear Methodz

D3515 Standard Specifications for Hoi-Mixed. Hot-Laid
Bitununous Paving Mixiures

307.22  Amencan Associavion of State Highway and

Transporiation Olficials AASHTC:

T245  Resistaice te Plastic Flow of Bitununous Mixiures
Using Maishall Apparatus

30723 This Specification:

SECTION 112 ASPHALT BINDER

SECTION 302 AGGREGATE
CONSTRUCTION

SECTION 336 ASPHALT CONCRETE PAVEMENT

BASE COARSE

formuia. 3073 MATERIALS.
3072 REFERENCES. 307.3.1  Aggregate for plant mixed biuminous buse
conrse (BTB) shall consist ol a combination of crushed
30721 American Society for Testing and Materials "stone. crushed pravel. crushed asphalt concrete, crushed
{ ASTM), Latest Edition: portland cement concrete, and natural or manufaciured sand
conlorming ¢ the requirements of sub section 302.3.
C117  Standard Test Method for Materials Finer than 75- SECTION 202, AGGREGATE BASE COURSE
um {No. 200} Sieve in Mineral Apgregates by CONSTRUCTION.,
Washing
C136  Standard Test Method lor Steve Analysis of Fine 30732 The azphalt binder shall conform 1o the
and Course Aggrepates requirements ol either SECTION [12 ASPHALT BINDER.
C150  Standard Specification for Portland Cement and TABLE 3C7 A, the Supplemental Technical
C207  Standard Specification for Hydrated Lime for Specifications, andor as authorized by the Engineer. The
Masonry Purposes Contractor shall submn luboratory analysis of the asphall
D979  Standard Practice for Sampling Bituwminous Paving binder used n the design development of the job mix
Mixtures formula, certification ol compliance, identifying the grade
D995  Standard Specification for Mixing Plants for Hot- and sowrce plant  locilion). femperalure  viscosiy
Mixed, Hot-Laid Bitwminous Paving Mixtures relationship reported in accordance with ASTM O 2493,
D1075 Standard Test Method for Effect of Water on and the minimum mixing angd compaclion (emperature
Compressive Strength of Compacted Bituminous ranges. The ceriification shall siate the asphalt binder to be
Mixtures furnished 1o the project, and/or used in the bituminous
1559 Resistance fo Plastic Flow of Bituminous Mixtures trealed base course delivered o the project compiies with
Using Marshall Apparatus 1his specification. Certification of the asphalt binder used
D2172  Standard Test Methed for Quantitative Exiraction for each day's placement, shall he snbmitted o the
of Bitumen From Bituminous Paving Mixinres Engineer, upon request, for each grade and each job mix
D2493  Standard  Viscosity-Temperature  Chan  lor formmla used on the project.
3071

(REVISED Jan., 2003, UPDATE Ne.7)



TABLE 307 A ASPHALT BINDER GRADE

Grade
Apphication Penctiation Viscosity  Performmance
Grade 1PGI
All 60 70 AC 20 70-22
30733 Admixtores shall be proportioned as a percent

%3 by weight or liquid ounces per unit weight, of dry

aggregale shall be vsed m BTB provided under this
specification. Antistrip admixtures shall be either hydrated
lime, or portland cement, or a liguid admixture, or modified
asphalt proportioned as a percent (%) by weight or liguid
ounces per umit weight, of dry aggregate, as approved by the
Engineer.
3074  PROPORTIONING.
307.4.1  The Contractor shall be solely responsible for the
bituminous realed base job mix formula proportions and
material Datched and delivered to the site under this
specification.

30742 A bituminous wealed base (BTB) job mix
tormuta shall be a blend of asphalt binder, graded aygregate
base and anti strip admixture proportioned in accordance
with the reguirements of this specification. The job mix
formula shall be prepared in a laboratory under the direct
superviston 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 Burean 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
TC‘qllCSl.

30743 A job mix formula shall be determined based on

a munimum of five (5} asphalt binder contenis reference
poinis, with a mintnum of two reference poinis bracketing
the recommended asphalt content. containimg only that
porticn of a mix that passes a one inch sieve. Job mix
formula sobmittals shall include all information required to
verify the proposed job mix formula complies with the
production ranges and/or variations specified.

30744  Asphall binder shall be proportioned by percent
of dry weight of aggregates. The amount of binder shall be
the minitnum cement conlent that will provide an asphalt
aggregate anti strip mixtre, when compacted i accordance
with ASTM D1559, that will comply with the requirements
of TABIE 307 8.

(REVISED Jan,, 2003, UPDATE No. 7}

TABLE 307.B BITUMINOUS TREATED BASE
PROPERTIES

SPECIFICATION
250 psi

PROPERTY
Lincontined Compressive
Strenyth

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 limids for a variation
in asphalt content of + 0.5%.

3074.6  Ani sinip admixwre shall be proportioned 1o
provide a minimum compressive stength of 85% or greater
retained swrength as determimned by ASTM D1073. BTB
prepared with an anu stop admixture shall have an
unconlined compressive strength at feast equal to rthe BTB
without the antl strip admixture.

3075 SUBMITTALS.

30751 A job mix formula submittal shall include but
not be limited (o that defined in TABLE 307.C, as directed
by the Engmeer. A submital shall be rejected il il does not
include the informauon specified.

TABLE 307.C
SUBMITTAL REQUIREMENTS

Name ot Supplier
Date of submuttal
Job mix {ommula identification nwmber
Date of sampling of aggregates
Ceruification of compliance of materials
Temperature viscosily curve with recommended
mixing and compaction temperatures for proposed
asphalt binder
G. Proposed job mux formula larget propuriions of
materials
H. Certificatien of complimce of proposed job mix
fornmia by the NM Registered Professional Engineer
FL Job mix formula performance target characterisics
and specification lumits
K. Tabulation of laboratory design developrnent test
results
L. Graphical representation of the following test results:
. Unconfined compressive strength vs. Asphalt
Content
. Marshall Density (pcfr vs. Asphaill Content (%)
n. Voids In Mineral Aggregate (%VMAY vs, Asphalt
Content %
M. Specilic gruvity of asphuli cement
N, Bulk Specific Gravity ol aggregate
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307.6  BATCHING.

307.6.1  BTB shall be baiched in accordance with the
requirements of ASTM D3515, the requirements of this
specification, and/or as approved by the Enzincer. Batching
faciltitcs shall comply with the reguirements of ASTM 1D
095, and this specification. A batch plant shall be certified
annually by an independent New Mexico Repistered
Professional Engineer, to comply with the requirements of
this specification and Section 13. Cerufication shall be
completed within 12 months prior to submiital of a job mix
formula to be produced at the plant. The batch plant shall
be calibrated annually with calibration standards traceable
to the Narional Bureau of Standards. Certificates of
calibration and production certifications shall be muintained
at the plant for review by the Engineer. A copy of the
certifications shall be submitted to the Engineer upon
request.
3077 TRANSPORTATION AND PLACEMENT.
307.7.1  Matenal shall be transported in suitable vehicles
with a cover. Maienal shall be covered immediately afler
loading and remain covered until unloading. Diesel fuel or
other petroleum based solvents shall not be used in the bed
of transport vehicles a3 a release agent to prevent build up
of material.

307.7.1.1  The Contracior shall provide to the Engineer
with each load of asphalt concrete batched at andfor
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

Natne of Supplier

Date of Delivery

Delivery Ticket Number

Name of Contractor

Project Namne (optionai}

Job mix formula identification number
Weight of load

Time loaded

EZQEE OO D

307.7.2  Bituminous (reated base shall be placed in
uniform layers/lifis in accordance with the requirements ol
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 ageregate of the job mix formula used but
not greater than 8 mches.

30773 The material shail be compacted when the
material temperature 1s n Lhe range specified by the asphak

(REVISED Jan.. 203, UTFDATE No.7)

cement supplier's temperature viscosily curve in the
approved job mix formula. Compaction shall be completed
before the temperature of the matenal cools w0 200 °F
Compactiion shall rot be allowed when the material
temperature is equal (0 or less than 200 “F. The materials
shail be compacted 0 a density greater than %6% of
laboratory Marshall density. At the dircciion of the
Enpineer, core samples may be taken to verify constiucted
asphalt concrete properties.  The Conitactor shall be
responsible for patching core holes with the same or similar
material as the adjacent asphail concrete. Diesel fuel or
other petrolewn based solvents shall not be used as a release
agent 10 clean equipment used to place and compact asphalt
concrete.
3078 TESTS.

30781 Constuction  quality control  tests  shall
performed 1 accordance with the requirements of this
specification. the suppleinental technical specifications, or
as required by the Enygineer. Testing equipment used in the
perlommance of specified testing shall be calibrated annually
with calibration standards traceable to the National Burean
of Standards. Certification records shall be mainiained at
the laboratory for review by the Engineer. A copy of the
certifications shall be submitted upon request to the
Engineer.

30782 A field sample shall be taken in accordance with
the requiremnents of ASTM D979, either for each 300 tons
delivered per day ta a project, or 2 sampies per day, orf as
directed by the Engineer. The sampte shail be ol such size
to provide material for all tests specitied.

30783  Asample shall be tested for but not limited to the
properties specified in TABLE 307 E,

TABLE 307.E BTB SAMPLE TESTS [17
A Marshall Density (72 blows/face) [2.3]
B.  Murshalt Bulk Specific Gravity/Density
C. Unconfined compressive strength
Briquettes (averare of 1)
. Asphalt binder content
E. Exiracted aggregale gradation

ol Marshali

[1] Material used for an individual test shall be split from
ihe same sample

[2] Compaclion temperature for material can be five (3}°F
fess but not more 1han five (5)°F greater than the
median compaction temperature recommended in the
temperature viscosity curve in the authorized subnuttal

[3] A minimum cf three {3) standard briquettes shall be
molded
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307.84  Field compaction lests shall be conducted in
accordance with the requirements of ASTM D2950, al the
rate of one test per hifi per S00{+/- 50) sy of asphall material
placed, or fraction thereo{ placed. per day. or as directed by
the Enpineer. Samples of the compacted asphalt pavement
may be taken and tested to determine conformance of the
finished BTB with the specified requirements either as
requested by the Contractor, or as directed by the Engimeer.
The Contractor shall be responsible for all sampling and
material replacement at 1o cost to the Owner where samples
are removed. Three (3} six {&") inch diameter cores shall be
taken 1o represent a Lot, as directed by the Engineer and
tested for compaciion in accerdance with the requirements
of ASTM D2726. Testresulis 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

Date of Samplmg/Field Test

Project Number or Permit Number

Project Title

Supplier

Delivery Ticket Number ¢sample only)

Job Mix Formula [dentification Number H.

Location of sample/test as defined by the project plans
and specifications

I, Time ol Sampling/Tield Test

K. Material temperature at time of sampling, °F
L. Material
M
N

Gmoaw:

. Ambient temperature at timne of sampling, °F
Test results with reference specification limits

307.8.6  Test results shall be reported (o the Enpineer,
Contractor, suppiier and Maierials and Testing Laboraiory,
Construction  Division. Public Works Department, m
wriling, within 7 working duys of completion of the
sampling and/or field test. Noncomplying test shall be
reperted io the Enmincer, Conuwractor, supplier and Materials
and Testing Laboratory, Construction Division. Public
Works Department, within 1 working day of completion of
the test.

30787  The testing shall be certified to have been
performed in complance with the specitications by the NM
Registered Professional Engineer mn ditect charge of the
testing program.

3079 MEASUREMENT AND PAYMENT.

307.9.1 Measurement ol Plat Mixed Bliumingus

Treated Base Course shall be by the square yard per each
thickness reguired, complete in place.

(REVISEDY Jan., 2003, LIPDATE No.7)

307.92  Payment shall be of the contract wnit pnice per
square yard per each thickness required. complete in place
which shall include all material. labor and equipment
required in placing, grading and compacuing the Plan Mix
Rituminous Treated Base Course. Payment will be made
for maienal and placement‘compaction that complics with
the requirernents of the specifications, as anthorized by the
Engineer,
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SECTION

NATURAL GRAVEL SURPACING

308.1 GENERAL

This section cefines the material and
construction raguirements for nabural
gravel surfacing for unpaved roadways.

308.2 REFERENCES
308.2.1 ASTH:
c 117
¢ 131
C 136
308.2,2 AASHTC:
T 90
T 13D
308.3 MATERIALS
308.3.1 CLASSIPICATION: 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 granikte

308,3.,1.3 The CONTRACTOR may supply
either of :these materials when natural
surfacing iz sgpecified without further
gualification,

08.3.2 PROCEEZSED NATURAL MATERIAL:
Processed naktural material shall consist
of hard, dursble fragments of stone or

sand or other finely
divided mineral matter. It shall be free
from an excess of scft or disintegrated
pieces, alkali, adobe, vegetable matier,
loam or other delsteriocus substances.

gravel and & filler

308.3.2.1 Physical Reguirements: When
sampled and tested in accordance with
standard testing mnethods, the aggregatce

shall meet the fellowing roquirements:

308.3.2.2 Percentage of Wear: Wwhen
tested in acgordance with ASTHM C 131, ths
percentage of wear shall not exceed 40
percent after 500 revolutions.

308.3,2.3 Plasticiky Index: When tested
in acgordance with AASHTO T 80, the
plasticity index shall not be more than 8
nor less than 3.

308.3.2.4 Gracing: The aggregate shall
be well graded when tested in accordance
with ASTM C 136 and C 117. The percent-
age compositicn by dry weight shail be
within the folleowing limits:

308

FOR UNPAVED ROADWAYS

Screen Percent
COr sieve ?assing
1 1772 1ach 100

i irch 90 = 100

No, 4 40 - 75

Ne., 200D 6 - 20

308.3.3 DECCOMPOSED GRANITE: Decomposed
granite shall be any granitiod rocx which
has been weathered in place and which has
principle constraints granular fragments
of guartz and feldspar., It may alsc con-
tain fragments of granitic rock not yet
broken down inzo the component minerals,

This material shall rcemain stable when
saturated with water, Particles larger
than 2 inches which will not be broken in

the process of rolling and tamping curing

gonstruction, shall not be used, Decom-
posed granite shall meet the following
specifications:

308.3.3,1 Physical Requirements: when

sampled and tested in accordance with the
standard testing methods the aggregate
shall meet the following requiremencs:

388.3.3.2 fercenzege of Wear: Tecting
shall be in accordance wikth ASTM < 131,
except that a 15 pound ktotal representa-
tive sample shall be utilized arc¢ that
nothing shall be placed in the drum other
than the sample. When tested as nersin
described not more :than 20 percent ¢f the
total sample shail pass the Mo, 200 s-eve

after 500 revoluticns. Testing of this
product shall be in accordance wizh ASTH
c 117,

308.3.3.3 Plasticity Index: wWhen -ested
in acgordance with AAaSHTCO T 90, the
plasticity index shall not be more than

10 nor less than 3.

308,3.3.4 Grading: When tested In ac-
cordance with AsT™M ¢ 136 and ¢ 117, the
percentage cemposition by 4ry welght
shall be witnin the following limizs:
Screen Percent

or Sieve Passing

Z inch 100

Ho, & 40 - 75

to. Z00 6 - 20
308.4 SAMPLE

A representative sample of proposed nate-
rial to be wutilized as natural gravel
surfacing shall be submitted to the City
Materials Tasting Laboratory two weaeks
prior to intended use. This material
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shall be rested for specification compli-
apnce and reccmmendations.

308.5 CONSTRUCTION OF ROADWAY

308.5.1 Nacural gravel surfacing shall
have a minimum compacted thickness of 6
ihches. The construction plansg may
require a greater thickness, due Lo local
conditions,

308,5.2 The surfacing material shal: be
compacted Lo 35 percent of maximum den-
sity as determined by BAASHTOD T 180 for
full thickness of surface,

308,5.3 The siope of roadway surface
from crown Lo edge of surfacing shall be
2 percent.

308.6 MEASUREMENT AND PAYMENT

The measurement f£or natural gravel sur-
facing shall be the square vard for a
specified thickness, Payment will be
made at the unit price per square yarc as
indicated in the Bid Propossal.
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SBCTION 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
accaessibility to operational ukilities
shall ke maintained during paving opera-
Lions.

320.2 . REFERENCES

320.3 PRE-CONSTRUCTION.

320.3.1 Pricr to the placement of street
paving materials the ENGINEER and the
CONTRACTOR shall separately record in
written Fform the locations eof all exist-
ing utility and monument access covers
within the c¢onsktruction area. Recordings

shall be coordinated betweean the ENGINEER
and CONTRACTOR,

320.3.2 The BHGINREBR shall notify the
City sSurveyor that there are survey
refetence markars in the c¢onstruction
area that mray be damaged or destroyed

during paving operations.

320.3.3 During the pre-construction con-
ference the ENGINEER shall advise all the
utility representatives that access <over
adjustments may be required, The ENGI-
NEER shall be advised by the representa-
tives a& to the actions planned for the
cover adjustments,

320.4 ACCESS COVER ADJUSTMENTS

320.4.1 WATER VALVE BOXES: Grade and
adjustments of valve boues will be nade
in accotdance with Standard Detail Draw-
ings,

320.4.2 MANHQOLRES: Grade adjustments Eo
wanholes may be made by utilizing adjust-
ment  rings, by addéing or subtracting
layer{s) of bricks, or by addiag or sub-
tracting to the barrel of the manhole.
See Standard bDetail Drawings,

320.4,3 MONUMENTS: Several types of
monument cortainers and covers would
basiecally reguire removal of the con-

tainer and resetting to new elevations ot
the possibility of using an adjustment

ring, Currevtly the Ciky 1is using sur-
face type markers at new construction
sites. These markers can be raised or
lowered by an adijusting bolt. City
Surveyor's responsibilitky.

320.44 TRAFFIC OR  FIRE  ALARM SYSTEM
BOXES: The traffic or fire alarm system

boxaes are of the pull box
and are normally located outside of the
paved area. Any required grade adjust-
ment would be made Dy removal and relay-
ing the box.

configuracion

320.4.5% OTHER UTILITIES: #For agrade ad-
justments Lo aguess covers of ozher
utility conpany facilitiges, the ENGINEER

shall contact the concerned ukility as to
their reguiremnents, any dekails wiil be
shown on the conscriuction plans.

320.5 TIME OF ADJUSTMENT

320,5,1 NEW PAVIKG: Prior to placement

of surface course all access covers shall
be adjusted to final grade.

320,5,2 (QVERLAY HEATER REPAVING OR OTHER
TYPES OF RESURFACING

320,5.2,1 Generally overlay, neater
repaving aor other types of resurfacing
oceur in a developed area, Therefore, it
is essential that all okility access
cover locations be recorded as speciiied
in subsection 320.3.1.

320.5.2.2 If the CONTRACTOR elects to
remeve valve boxes, valve covers, mnarhole
rings, or other access covers which nay
interfere with the milling operation, the
CONTRACTOR shall replace these items im-

mediately after the passage of the
milling eguipment. Under no circim-
stances will these openings remain

covered with a flar wood or metal barrier
and a paving saction material for rnore
than 8 hours after milling.

320.%.3 SURFACE 3SEALS: Surface sezling
gccurs  in  developed ateas: therefore,
access govers shall be exposed as scon asg

sealed surface permits vehiecle accezs to
the area. ERemoval of any sealing mate-
rials from covers shall be completed

within kwo working days after application.

320.6 HMEASUREMBNT 2AND PAYMENT

pepending upon the type of street im-
provement heing constructed the fellowing
measurements and pavment shall be uvsed:

320.6,1 For new sgtreet paving there will
be no payment made for adjusktments of the
access covers in order to positicrn ctaem
at the proper e_evations.

320.6.2
lay,

When tne work consists of over-
slurry sgal or neater remix
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tesyrfacina, the access cover adjustments
may involve specific methods for various
types of covers. Payment shall be made
as specified in the Hid Propesal.

320.6.,3 If a ferm of surface seal (1/4°
or less in applied thickness) 1is used,
grade adjustments should not be neces-
sary. All access cover surfaces shall be
exposed immedialely 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 concrele {QAC)
pavement shall consist of proportioning. mixing in a central
plant, agpregate, bitmminous materials, admixtres as
required, transponing, placing, and compaction, in
substantial compliance with this specification, at the
areas/volumes and dimensions specified in the CONTRACT
plans and specifications. The CONTRACTOR shall be
salely responsible for the QAC materials and construction.
A job mix formula used for QAC shall be certiflied in
accordance with the requirements of Section 13 of these
specifications. Each job mix formula submilted and
authorized for nse under this specification shall be identified
by a number, unique to that job mix formula and production

plant. If either a change in material(s) or malerial supplier{s)
from that specitied in the job mx formula oceurs during a
project. anthorized use of the job mix formula on the project
may be canceled as direcied by the ENGINEER. A job mix

lormula shall not be used on a project without writien
approval of the ENGINEER. A job mix formula. upon

request by a supplier, may be authonzed by the Public
Works Departmeni Consouction Division for use on City
and City related projects for a period of 14 months, from the
date of sampling of aggregaies used in the job mix formula.

3282 REFERENCES:

3282.1  American Society For Testing and Maierials

(ASTM), (Latest Edition):

C88 Test Method for Soundness of Aggregates by Use
ol Sodium Sulfiate or Magnesium Sulfate

Cl17  Method for Material Finer Than 0.73 um (No 200}
Sicve In Mincral Aggregates by Washing

C131  Test Method for Resistance to Degradation ol
Small-size Coarse Aggregate by Abrasion and
Impact in a Loz Angeles Machine

C136  Method for Sieve Analysis of Fine and Coarse
Apgrepale

D242 Specifications for Mineral Filler for Bituminous
Paving Mixtures

D692 Specification for Coarse Aggregaie for Bitwminous
Paving Mixmires

D979  Methods of Sampling Bituminons Paving Mixtures

D995  Specification for Mixing Plants for Hot-Mixed,
Hot Laid Bitomimous Paving Mixtures

Di073  Specification for Fine Aggregate for Bituminous
Paviag Mixlures

D1074 Test Method for Compressive Strength of
Bimminous Mixtures

DI155% Resistance 10 Plastic Flow of Bituminous Mixtures

Using Marshall Apparatus

(REVISED Jan. 2003, UPDATT NO.7)

D2041 Theoretical Maximmm  Specific  Gravity  of
Bituntinous Paving Mbxwres

L2172 Quantitative  Extiaction o Bilmmen  From
Bituminouns Paving Mixiures

D2493  Viscosity-Temperature Chart for Asphalts

D2726 Bulk Speeific Gravity and Density of Compacled
Bitnmineus Mixtures Using Saturated Surface-Dry
Specimens

D2851 Test {or Delermining the Percentage of Fruciured
Pariicles in Coarse Aggregate

D2950 Density of Biuminous Conecrete in Place by
Nuclear Methods

D3203  Percent Air Voids in Compacied Dense and Open
Bituminous Paving Mixlures

D3515  Standard Specification lor Hot Mixed. Hot-Laid
Biturminous Paving Mixlures

P4125  Asphalt Content of Bitnminons Mixwres by the
Nuclear Method

D4791  Test for Flal Particies, Elongated Particles, or Flat

and Elongated Parnticles in Coarse Aggregate

328.2.2 American Associalion of State Highway and

Transporiation  Officials  (AASHTO}  (Latest
Edituen:

MPZ  Specilication for Superpave'™ Volumetric Mix
Design

PP-28  Superpave"™ Volumetric Design for HMA

TP4  Preparation ol Compacied Specimens of Modifed

and Unmodified Hot Mix Asphalt by Means of
SHRP Gviatory Compactor

PPZ Short and Leng-term Aging of Bilumincus Mixes

T53 Onantitative  Analysis  of  Bimmen  From
Dhinmingas fenition  Oven
Methad

T245  Resisiace 1 Plastc Flow of Bituminouos hMixtures
Using Marshal? Apparaius

Paving  Mixtures,

T283 Resistance of Buuminous Misture 7o Muosture
Induced Dumaypy

T304  Uncompacted Vord Content of Fine Apgregute

32823  This pablicaticn:

SECTION 13 WARRANTY AND  GUARANTEE:

TESTS AND [INSPECTIONS:
CORRECTIONS, REMOVAL, OR

ACCEPTANCE OF DEFECTIVE WORK
SECTION 112 ASPHALT BINDER
SECTION 133 EMUTSTFIED ASPHALTS
SECTION 118 HYDRATED LIME
SECTION 336 ASPHALT CONCRETE PAVENIENT
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1283 MATERIALS:

3283.1  The asphalt binder shall be performince grade
binder PG76-28 und comply with the requirements of
Seclion 112.

32832 Apgpregates shall be crushed stone, crushed
gravel, and noatural or manufactured sand.  Coarse
aggregate(s} shall comply with the requirements of ASTM
D692 and this speaification. Fine aggregate(s) shall comply
with the requiremenis of ASTM DI073 and this
specification.  Aggrepaies shall be certified 1o comply with
the requirements of ihis specification and authornized for use
by The ENGINEER before the materials may Dbe
incorporated into the consiructon. Prior to delivery of the
aggregates or matenal comtaining the aggregates, The
CONTRACTOR may be required to fornish samples of the
aggregates to The ENGINEER [or testing. Daily production
aggregales gradations shall be submitted to the ENGINEER,
upan request.

328.3.3  Mineral filler shall comply with the requirements
of ASTM D242, Mineral Filler (or Bituminous Paving
Mixtures and as specified herein. Mineral {Tiler shall be
certified 1o comply with the requirements ol this
Specification and approved for use by the ENGINEER
before the materials may be incorporated in the
construction. Prior to either delivery of the mineral filler or
material containing the mineral filler, The CONTRACTOR
may be reguired to fumish samples of the mineral filler o
The ENGINEER for festing.

328.3.4  Quiet asphalt concrete shall comply with the
minimwn requirements of TABLE 328 C Moisure
susceptibility, "% retained strength at 22% air voids,
AASHT(O T283, with frecze cyele. Admixtures to reduce
meisture susceplibilily 1n a quiet asphall conerete nix shall
be either hydrated lime, portland cement, {iquid admixtore,
or a modified asphalt binder as directed by the ENGINEER.
3284  PROPORTIONING

32841  The CONTRACTOR shall be solely respongible
{or the quiet asphali concrele job mix formula (jmf;
proportions and quiet asphalt concrete either batched at
and/or delivered to the sile. Quiel asphalt concrete shall be
proportioned in accordance with the requiremenis of this
Specification.

32842  Quiet asphalt concrete material shall  be
proporiioned to comply with the requirements of TABLE
328.A, 328.B. and 328.C of this specification, AASHTO
MP2, Specilication for Superpave '™ Volumetric Mix
Design, and PP-28, Superpave ™ Volumetric Desipn for
HMA. Quiel asphalt concrete job mix formula shall be

(REVISED Jan.. 2003, UPDATE NO.T)

designed under ihe direct supervision of a New Mexica
Registered Professional Engineer who has completed a
certified SUPERPAVE Mixnre Design & Analysis™ Short
Course.

32843 Quiel asphali concrete design and analysis shall
be performed 1n a laboratory aceredited in accordance with
the requirements of the New Mexico State Highway and
Transportation Department “Procedure for Approval of
Testing Laboralones 1o Perform Inspection. Tesiing, and
Mix Design Services™. Aaril 3. 1998 Cdiuon, under the
direct sppervision ol'a New Mexico Registered Professional
Engincer.

32844  The testing equipment used in the performance
ol design development tesuing shall be (1) certified 1o
comply with the specifications, and {2) calibrated annually
with  standards traceable to the National Bureau of
Standards, as specified by the manufacturer. Certificates of
calibration and equipment standards shall be mainained at
the laboratory for review and shall be submitted to the
ENGINEER upon request.

228.4.%
required. shall be prozorioned 10 provide a combined
aggregate gradation thae comphes with he requirements
specified 1n Tables 328 A und 328.8B. The target gradation
shall have a similar shape characieristic gradation curve as
the specification limits when graphically ploited on a
standard "0.45 POWER" gradation chart. The gradation
shail be reporied (¢ the nearest whole per cem for material
passing sieves above the 5075 mm (no. 200 s1eve, and 10
the nearest 0.1 per cent for material passing the 0.C75 mm
(ng. 2001 sieve  The theoreucal maximum densily vradation
curve shalt be the curve represented by o stnughi hine drawn
from the intersection ol the owdinale and abscisse of the
gruph to the one huadred percent passing point e the
nominal maxdinum size ggregale.

Aggregaics and mineral anii sttip admixoere. if

32846  The asphalt binder conieni shall be proportioned
to comply with the requiremems defined in TABLE 328.C.
The percentapge of binder shall be determined based on
faboratory testing complying with the requirements of this
specification, submitted by the Contractor, and authorized
by the ENGINEER. The percentage asphalt binder
produciion tolerance shall bet 0.3 percent as determined by
the tank strap method. and = 0.5 percent for laboriory
quantitative analysis methods.

32847  The materiais specificd in a job mix (ormuly
shall be the same source and type for all guiet asphalt
concreie baiched. delivered. placed and compacied, under
the dentification code defined for the avthorized job mix
formula.
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TABLE 323 A - GRADATION

Sieve Designation Percent by Weight Passing Sieve [A°
in. {mim} Min Max A
0.75 (19.00} 100 160

51 (16.00} 92 0% 3
% i 12.50) 10 83 B
3/8 (9.50) 40 64 8
no.4 {4.75) 13 25 i
no.1o {2.36) 3 15 5
no.50 (0.30) 3 12 5

no.200 {0.08) 20 6.0 2.0

AL Production Tolerarnce

TABLE 328 B- COMBINED AGGREGATE DESIGN PROPERTIES

AGGREGATE TYPE
CHARACTERISTIC Coarse Fine PROUEDURE
1. Coarse aggregate angulariy, material > 4.75 mm 95( 1] 0] 2 ASTN IS 2370
2. Fine aggregate angulanty as air voids, %, min - 45 AASHTC TP 33
3. Flat and elongaied particles. 3:1 or preater dimension. 20 max ASTM D 4791
material > 4.75 mm, %
4. Clay content. min % - 45 ASTM D 2419
5. Deleterious material, max % | 1 ASTM C 142
6. LA Abrasion, material = 2.36 mm, max loss, % 40 40 ASTM C 131
1. Soundness, max Joss after 5 cycles, % 15 15 ASTM C 88
[1] coarse aggregate has one or more fracured faces
[2] coarse aggrepate has {wo or more fractured faces
TABLE 328.C - QUIET ASPHALT CONCRETE DESIGN SPECIFICATIONS
Characteristics @ Nd Specification
A. Binder Content, PG76-28. % 55i06.3
B. Air voids, % 195-205
C. Voids filled with asphait, VFA, minimum 35 - 45
D. Gyratory Compucuve Efforl
Compaction, % [1] Gyrations Spccification
<75 Ni {initizli 7
78 - 82 Nd (design) 95
<83 Nm (max: 150
E. Moistre susceptibility, min % retained strength e 23 %% air v oids. 30

AASHTO T283

[1] As % of maximum theoretical specific gravity / density, Gmm.

[2] The bulk specific gravity (Gmb) of « molded briquetie at Nm shall be delermined based
on mass () measured 1o the nearest 0.01g, and the volume (V" calculated to the nearest 6.1
cc. The volume shall be calculated based on measurements of the diameter and height of
the brignette. The height (h) and diameter (d)} of a briguette 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=2.1415927, 1 in=25.4 mm. and the formula v=0.25Pld °h.

The bulk specilic gravity shall be calcutaled as the monss divided by the volume,
Gmb@E@Nm—m/V, reported to 0.061. For Bnglish units, Gralb -Gmb@iNm x 62 245 pef’

(REVISED Jan., 2003, UPDATE NO.7) 328 -3



3285 SUBMITTALS:

32851 A job mux formula submital shall include but
nol be limited to the information specificd n Table 328.D.

TABLE 328.D - SUBMITTAL INFORMATION

moO ow @

IL.

m >

= m Jd 0

Q)

It

o’

IV,

]

Identification
. Asphalt concreie supplier
. Laboratory that performed design/development Lesis
. Date of Submitial
. Unique mix code identification number
. Aggregate sampie daie
Job Mix Formula (jmf)

. City type/application of asphalt concrete

. Component material target proportions to include combined aggregate gradation and asphalt content, specificaiions,
and produciion tolerances

. 0.45 power gradation plot of combined aggregale gradation with specification and preduction linbts
. Temperature viscosity relationship of binder
. Recommended mixing, compaction, and release to traffic maximum temperatnres.

. Tabulation of job mix formula performance characieristics delfined in TABLE. at the proposed design proportions,
with reference specification limits and production limits (1f specified), maximum theorctical specific gravity/density
(as pcf), and bulk specific gravity/density {pef).

. Reference daily production gradation, see Section 116
Certifications of Compliance

. Compliance o job mix formula by NM Registered Professional Engineer in direct charge of design/development;

. Destgn Laboratory Certification.

- Component materials testing and certification by supplie/manufacrer with supporting test data for materials used
in design development

. Certilication and laboratory test resnits of asphali binder used in job mix [ormula design development, see Section 112

Design Development (Tables and graphs. with specifications limits of the following:!

. 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) Tral design % asphall content
¢) Trial designs volumetnc analysis for each gradation, VMA, Va, VIFA. graph not reguired
d) Tral designs compaction analysis @ Ni. Nd, and Nm, for each gradation
¢) Dust ratio for each trial design, graph not required.

Job Mix Formula Design, (design development with a minimum of 4 asphalt binder contents required. und the
recommended design characteristic bracketed by a minimum of two Lest points for the design binder content — 0.5%5%)

a) Table of design aggregate gradation and 0.45 power plot, with specification limiis and production targets
b} Compaction analysis G,,, as % G,, a1 Ni, Nd, and Nm, vs asphalt content ( separate graphs for Ni. Nd, and Nm)
¢) Volumetric analysis of VIMA, 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 conleni, Gmb
@ NM, and bulk specific gravity/density correction factor(s) { graphs not required)

e} Maximum theoretical specific gravily/density (as peh. G, vs %asphalt content
f) Corrected bulk specific gravityidensity (as pef), G 4, ¥5 % asphall content

e) dust ratic vs.% asphaltl content

f) Recommended gyratory sample mass(g) for 115 mm sample height at Nm

C. Tgnition Correction Factor: Correction for material losses during asphalt content ignition oven analysis

The correction factor shall be determined as the average vafue for three saraples, design % asphalt conteit.
destgn - 1LO%, and design F1.0%, developed m an ignition oven complying wiath the requirements of
AASHTO T353, Method A,

(REVISED Jam., 2003, UPDATT NO.7) 328 -4



32852  Ajob mix foromla submitial shall be aceepted or
rejected within ten {10} working days of receipt by the
ENGINEER. A submitta! shall be rejecied if It does not
include the specified information.

1286 CONSTRUCTION METHOD

32861  Quiet Asphalt Conercte shall be batched i
accordance with the reguirements of ASTM D3515, the
requirements of this Specification, as authorized by the
ENGINEER. Bawching factlities 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. 10 comply with the
requirements of this Specification and Section 13,
Certification shall be completed within 12 months prior to
submuiifal of a job mix formula to be preduced at the plant,
The batch plant shall be calibrated annually with calibration
standards traceable 1o the National Burean of Standards,
Certificales of calibration and production certifications shall
he maintained at the plant for review and shall be submitied
1o the ENGINEER upon request.

328.6.2  The mineral aggregaie mixing temperature shall
be not less than nor greater than the mixing temperature
range specified in the authorized job mix formula

328.6.3  Asphalt binder mixing shall be not less than nor
greater than the mixing temperature range specified in the
anthorized job mix formula when introduced ino the
mixture.

32864  Quniet Asphall Concrete shall be batched and
placed at the design proportions specified in the authorized
job mix formnla within the specified produciion tolerances
for combined aggregate gradation and asphali binder
content. Asphalt concreie placed a1 a project, sampled and
tested in accordance with this specification, shall have a
gradation that complies with the authorized design gradation
* the preduction 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).

328.7 DELIVERY

328.7.1.1 Quiet Asphall Conercte shall be delivered in
trucks [ree of fluid leaks. Trucks detected to have leaks
shall not be allowed on the project. Subgrade, base course,
and asphalt concrete surfaces contaminated by uncontroiled
equipment finids shall be removed and replaced with

inclement weather prevails, biluminous mixinres <hall be
covered with tarpacting while being hauled. The tarpaulins
shall completely cover tke load and be firmly tied down.
Mixiures shall be delivered 1o site of the work and placed
without segrepation of the ingredients and within the
lermaperature range specified in the authonzed joeb mix
formula. Diesel fue] or ether petroleum based selvenis shall
not be nsed 1 the bed of transport vehicles as a rclease
agent o prevent build up of the asphalt material. Marerial
contaminated with diesel [nel or other petrolesm based
solvents shall be removed and replaced with complying
material by the CONTRACTOR, as direcied by ithe
ENGINEER, at no cost to the OWNER.

328.7.1.2 The CONTRACTOR shall provide o The
ENGINEER with each load of quiei asphalt concrete
batched at and’or delivered 10 the job site, before unloading
at the site, a delivery ticket on which is printed. stamped or
wriiten, the information delined in Table 329.0. A copy of
the ticket shall be availuble for the ENGINEER and a copy
shall be available for quality assurance sunple reference.
Diesel fuel or other petreleum bhased solvents shall not be
used in the bed of transport vehicles as a release agent to
prevent build up of the SUPERPAVE asphali matenial, 1
the use of diesel is Eelected, the load shall be rejecied.

TABLE 328 E - DELIVERY TICKET INFORMATION

Name of Asphalt Concrete Snpplier
Datc of Delivery

Delivery Ticket Number Contractor
Project Name (opticnal)

Job Mix Formula Number

Weight of Load (tons}

Time ioaded

328.7.1.3  Quiet asphall concrete shall be delivered o a
project at a temperatare that allows for placement and start
of compaction in the range specilied in the authcrized job
mix formula.

32872 Prior 1o shicing quiet asphalt concrele . all
forergn mater <hall ke swepl cleaned from the <erfice of
the existing pavement

32873 A tack coat shall be applied o provide a aniform
and complete coverage, as direcied by the ENGINEER.
Tack shall consist of either 35-1 or SS1h  emulsilied
asphait, diluted wath ar equal volume of water, at the rate ol
(.03 10 0.12 galivd®. The cxact quannties being deteamined
by the ENGINEER. Tack shall not be puddled.

complying material.  Contaminated materdal  shall be 3288 PLACEMENT AND COMPACTION:

disposed of as specified. When hauling time from the i ) ) . .

mixing plant 10 the job site exceeds two hours or when 328381 Quiet Aspiiadt Concrete may be placed when the
328 -5
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pavement temperature is 60 °F and rising, and the weather
iz faverable o construction, as anthorized by the Engineer.
Asphalt concrete may not be placed i either wet weather,
or on a wet or damp surface, or on [rozen supporting
material

2882 In either narrow, or rregular sections, or
intersections, or mrning radinses, or mmaouts, where it is
impractical 1o spread and finish the base and level the
surface mixtures by machine metheds, the CONTRACTOR
may use placement equipment and/or accepiable hand
methods, as authorized by thie Engineer.

328.8.3  Quiet asphah concrete shall be placed in a
uniform compactor lifi, equal or greater than [ inch and less
than or equal to 1.5 inch. by means of a biuminous paver
conforming 1o the requiretnents of Section 336. The
temperature of the mixlure shall neither less than nor greater
than ithe compaction lemperalure range specified m the
authorized job mix formula after placement on the road,
behind the lay down machine.

32884  Cempaction shall begin when the quiet asphali
concrete temperature 1s in the compaction lemperature range
specified in the authorized job mix formula. Compaciion
shall be completed before the temperature of the marterial
¢ools to less than 200 °F.  The matenial shall be compacted
10 a density of at least 78 % but not greater than 82 % of the
maximum theoretical density as determined by ASTM
D2641.

32885.1 Compaction equipment may be steel wheeled,
pnenmatic wheeled, and hand plate tampers. free of fluid
leaks, selected by the CONTRACTOR, and authorized by
the ENGINEER. Compaction equipment detected to have
teaks shall not be sllowed on the project.

3288352  Compucucn may be cither static or dynamic
{vibratory). All equipment shall be ballasted and operated
as recommended by the manufhcturer. Motorized wheeled
dynamic {(vibratory ) compaction equipment shall have the
frequency rate and amplitude setting readily available for
review by the ENGINEER. Frequency rale and amplitude
adjustiblility shall be operable on so equipped matorized
wheeled dynamic (vibratory) compaction equipment
Motorized compaction equipment with inoperable
freguency rate and amplitndeadjustment featmres shatl not
be used on the project.

328853  WMotorized compaction equipment shall be
equipped with sutomatic wheel spray systems to apply
release agents o prevent tracking of asphalt concrete.
Diesel fuel or other petrolcum based solvents shall not be
used as a release agent to prevent build up of the asphalt
material. Material contuminnted with diesefl fuef or other
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petrolenm based solvents shall be removed and repluced
with complying materiai by the CONTRACTOR. as
dirccied by the ENGINEER, at no cost to the OWNER.

328854 Repair and replacement ol damasged adjacent
property and siructares, resufting from the nse of vibratory
rolling eguipment. shall be the responsibility of the
CONTRACTOR, at ao cost to the (JWNER.

3288.6  The suriace shall be [inished smooth. tiue (o the
dimensions shown on the plans, and be free ol any
irregularities in excess of 316 inch in 10 {eet. when tested
with a 10 feet long straight edee resting on any two (2}
supports of equal height,,  Any defective areas shall be
immediately corrected temoving the delective  areas.
replacing them with new matenial o conformm to Lhe
remainder of the pavement, as directed by the ENGINEER.
Such work shall be done by the CONTRACTOR al no cost
to the owner,

328.9  SAMPLING AND TESTING

128911 A quality assurance asphalt concrete muaterial
field sample shall be taken in accordance with the
requirements ol ASTM D979 for cach job mix delivered.
The materials shall be sampled at the greater vate of either
one sample for each 250 tons, or one sample per day. for
each type of material piaced on a project. as directed by the
ENGINEER. The sampie shall be of such size o provide
mutenial for all tests specilied and a split sample (o perform
venficationfreferee tests for gradation and binder content. il
required. Tesls shall be performed under the direct
supervision of 2 New Mexico Registered Professional
Engineer who has compleied a ceitilied “SUPERPAVE
Mixture Design & Aralvsis™ Short Course. in accardance
with the requmrements of this Specilication the Supplamenal

Technical  Specifications. or ax  duected by The
ENGINEER.
328912 Quality assurance asphalt concrete analvsis

shall be (1) performed in a laboratory accredited in
accordance with the requirements of the New Mexico State
Highway and Transportation Depariment “Procedure lor
Approval of Testing Laboratones to Perform Inspection,
Testing, and Mix Design Services”, April 13, 1998 Edition,
and {2) under the direct supervision of a New Mexico
Registered Prafessional Engineer.

328913 Testing equipment used in the performance ol
specified testing shall be calibrated annually with
calibration standards traceable to the national Bureaun of
Standards. Cerlification records shall be maintained at the
Laboratory for veview by The ENGINEER. A copy of the
certifications shall be submitied o The ENGINEER upon
reguest.
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32882 A sample shall be tested {or but not limiled to
the properiies of combined aggregate gradation, asphalt
binder content, and theoretical  specific
gravity/density, and as required in TABLIE 328 F

NEAXIFUm

TABLL 328 E - FIELD SAMPLE LABORATORY TESTS

1. Analysis (sample aging is not required}

Analysis at authorized jmf gyrations, N, (initial), N, (design). and N, (max). (11 Two briqueties required. (2}

Report average of test results of two briquette tests.

A, Compaction analysis with anthorized design. and spectficattons (if applicable)

I Bulk specific gravity/density, G, @ Ni, Nd, and Nm
2 Maximum theoretical specilic graviiy/density, Gmm

3 Compaction: Gmb as % Gmm at Ni. Nd, and Nm

4 Sample height, mm. at Nd

B. Volume charactenstics of compacied brignettes @ N, with design value and specitication

1 VMA, voids in mineral aggregate
2 Va, voids in asphall concrete
3 VFA, voids filled with asphalt binder

1. Asphalt binder content, with design value and authorized production range

III.  Dustratio with design value and specification

IV, Extracied Combined Aggregate, with design value(s) and authorized productior: sange

A, Gradation

B. Cearse aggregate angularity, material > 4.75 mm, coarse aggregate has twe or more fractured faces

C. Flat and elongated particles, 3:1 or greater dimension, material = 4. 75 mm.

32893 A CONTRACTOR may challenge production
matenal test results, binder content and aggregale 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 evalnation no later than 42 calendar days
from date of sampling. Challenge test resulis will be
evalnated n accordance with the “multi Iaboratory”
precision tolerances specified, T53 for binder content,
ASTM C117 and C136 for aggregate gradation. Challenge
and record test results that comply with precision tolerances
will be averaged with the companion test resulis ol record
and the material pay facior, PF,,, recalculated, as directed by
the ENGINEER. Challenge and record test resulls that do
not comply with the precision tolerances will direct the
disqualification of the challenged sample, ag directed by the
ENGINEER. Cuticore samplefs} will be taken from the
area(s) represented by the disqualified challenge sample(s)
and evaluated by the lab of record under the gbservation of
the CONTRACTOR, in accordance with the requirements
af this specification and replace the disgnalified sample test
results, Amalysis ol the replacement cuvicore sample{s) may
not be challenged. The CONTRACTOR will submit

(REVESED Jan,, 2002, U2DATE NO.T)

challenge iest rasulis in wiiting to the ENGINEEZR (or each
sphit sample released 1o s assigned laboratory of record

Challenges filed after the ume limitabions will not be
considered. The OWNER shall pay for all complving tests.

328941 Qualily assurance in place field compaction
tests shall be conducted in accordance with the requirements
of this specilication, as directed by the BEugeer,

328942 In place field density shall be measured in
accordance with the requirements of ASTM D2930, al the
greater role of either three tlests per 500 sy and [raction
thereof placed o day. or (hree samples per dav. as directed
by The ENGINEER. Compaction shall be calculated as the
bulk speeific pravityidensity. divided by the average of the
maximam theoreticad densiy (G, ) ol the samples 1aken for
that day’s placement, reported o the nearest one tenth ol a
percent, xxx.x%. The maxumum theoretical specific
gravity/density {G.,1 shall be determined in accordance
with ASTM D2041. and reporied 10 the neawrest x.xxx/ 0.01
pound per cabic Moot The bulk specilic gravity 1G ) of &
core shall be determined based on the mass (m} measured to
the nearest 0.1 ¢, and the volume (V) calculated o the
nearesi 0.1 cc. The core volume shall be calculated based
on the height (hiand dimimeter (d} measured to the nearest
0.001 in. 'The volume shall be caleulated using the average
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af at least four (49 measurements ol the hetzht and diameler.
PI=53.1415927, | m = 244 mm, and the lormula
V=0.25PId"h. The bulk specific gravity shall be calenlated
as the mass divided by the volume. G, =m/V, reported to
0.0601. For english uniis, G ,,'=G,,,x62.245 pcf. A core
shall be dniled with a core barrel having an inside diameter
cqual or greuter than 6 mches.

328943 A reference density test of the support
material, for the asphail concrete roadway It o be
construetion, shall be taken prior to the placement of the
fresh asphalt concrete lifl. or defmed from previous lest
results. The deasity of the support matenal shall be used as
reference in perfomming the density {est of a [resh asphall
concrete lift in accordance with the reguirements ASTM

[32950. placed over the suppart material. A density testol
the support material shall be taken of ihe rate of one 11} 1esi
for each 500 sy of surlace or less to be paved over in a day.
as directed by the Engineer The density of the supporl
material shall be reported as "reference support material
density" m the compactian test report of the construcied
asphalt concrete paverneni over tha avea represented by he
supporl material compaction test.

328945 Compaction 1es1s shall be aken at random
locations., as directed by The ENGINEER  The three 131
general areas in which tests are o be taken are the free edze
ol & mat. matimterior. and the ints The number o 1esis
taken in cach arex will vary but the 1otal number of tests
taken on any project shall be in the following ranges

TABLE 328.G - FIELD IN PLACE DENSITY PROPORTIONS

T.ocation
Free Edge of Mat!
Mat loterior
Joings®

%% of towal tests
PRRSRKS
BRGNS
201021

NOTES:

I The free Edge of Mat test shall be (aken in the area belween one (1) foot and two {2 leel in from a lree edge of a Lifl.
2 Joints shall include the longiindinal and transverse butt joints between adjacent Jifis of asphalt having the same finish
elevation. Tests may be taken on material placed against a cold joint edge of formed surface.

328946 Samples of the compacted guiet asphalt
conerele pavemnent 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 diameler cores shall be
taken at random to represent material placed in a day, at the
greater raie of one core lor cach 250 {ons, or fraction
thereof, or three cores per day, as direcied by the
ENGINEER. Compaction shall be calenlated as the average
measured bulk specific gravity? density ol the core. divided
by the average of the maximum theoretical specific gravity/
density (Gy,;,) of the samples taken for that day’s placement,
reported to the nearest one tenth of a percent, xxx.x.%. The
bulk specific gravity (G, of a core shall be determined
based on the mass (m} measured to the nearesi 0.1¢, and the
volume (V) calculated te the nearest 0.1cc. The core
volwme 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 leasr four {4)
measurements of the height and diameter, PI1=3.1415927, 1
in = 24.4 mm, and the lommnla V=025PId “h. The bulk
specific gravity shall be calculated as the mass divided by
the volume, G, =r/V, reported 10 0.001. For english units,

02041, and veported to the nearest one-thousandth (0.001}
and one-tenth pound per cubic foot.  Compaction
determined from cores shall supersede tesis resulis
determined under ASTM D2950. The CONTRACTOR
shall be respomsible for asphalt concrefe matertal
replacement at cores heles, at no cost 1o the OWNER, where
samples are removed. The OWNER shall pay for  all
complying quality asswrance compaction sampling and
tesis.

328947 Full depth cores the shail be taken, as dizecled
by the Engineer. 1¢ determine the depth of simucture and
determine the depth pay factor, PF,, defined in TABLE
328, A minimum of three full depth cores. having a
minimum oniside diameler of four (4) inches, shall be taken
at random for each 1000 sy, or baction thereof placed.
Cores shall be evaluuted i  accordance with the
requirements of 328.9.7. The core length, depth of the
pavement, shall be determined based on the average of three
measuremenis of the lengih of the core. measured fFrom
circular ends of a sample. All measurements shall reporied
o the nearest 0.125" (143 inch .

G =Gyx62.245 pef. A core shall be drilled with a core 328.9.5.1 Test reports shall include but not be limited 1o
barrel having an inside diameter equal or greater tha 6 the Infonmation specitied m TABLE 32841 - TEST
inches. The maximum theorenical specific gravity/density REPORT.
(G} shall be delermined  In accordunce with ASTM

328 -8
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328952 Test results shall be veporied fo The
ENGINEER, CONTRACTOR, Supplier and Materials and
Testing Laborstory, Constriuction Division, Public Works
Department, in wntng. wilhin 7 workimg davs of
completion of the sampling of the asphalt andfor ihe fcld
tesling.  Non-complying tests shall be reported to The
ENGINEER, CONTRACTOR. suppheor and Materials and
Testing Luboratory, Constroction Drvision, Public Wurks
Department, within 1 working day of completion of the test.

328853 The New Mexico Regisiered Professional
Engineer in direct charge of the laboratory shall certify on
a guality assurance (est report that the test procedures used
o gencrale Lthe report comblied with the specifications

TABLE 328 H TEST REPORT

A Field Data and Test Results:
1 Date of Sampling/Test
2
3 Project Tile
4 Asgphalt Concrete Supplier
5
6 Job Mix Formula Number

oGO

City of Albuguerque Project Number or Permit Number

Delivery Tickei Number (asphalt concrete sample-only)

I.ocation of sampleftest as defined by Contract Documenis
LOT/SUBLOT relerence, as directed by the INGINLLR
Time of field sampling/testing

10 Material temperature at time of sampling. “'F

B. Laboratory Test Resulls

1 Laboratory results as defined in TABLE 328.F
2 Field test resulis with reference specification imns for each LOT
£ Recommended Pay Adjustment Factor for a LOT

L o

32810 MEASUREMENT AND PAYMENT:

328.10.1 Quiet asphalt concrete shall be measured by
the squarc yard/Ufl muaterial delivered | placed, compacied.
and finished 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
vard/lift, or fraction thereof. or as specified in the
supplemental technical specifications. Quality assurance
materials sampling and testing lor a LOT shall be taken for
each sublot of 230 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 umit prce. adjusted [or
payment by the eguation bLelow, as authorized by the
ENGINEER.

3281031  Quiel asphali concreie pavement placed in an

area of 10 feet or more in width and 100 feet or more in
length (requiring machine lay down) shall be divided into

(REVISED Jan,, 2003, LIPDATE NO.7)

C |4y, material factor, see TABLE 328 H
C ... placement:compaction factor, see TABLE 3281
PF,, dcpth factor defined in TABLE 336.F. see 328 )

LOTS and paid at the adjusied CONTRACT unit price,
specilied in this section, as anthorized by the ENGINEER.

328.10.3.2  Quiet asphali concrete pavement placed in an
uregular area complying with 328.7.2 shall be divided into
LOTS and paid at the adjusied CONTRACT unit price,
specified in this section. as authorized by the ENGINEER.

3281041 A LOT shali be paid at a unit price equal (o
the sum of the adjusted CONTRACT unit price, ad usted for
deviation of full depth of stucture from CCNTRACT
specification. The unit price tor a LOT shall bz calculated
in aceordance with the equation below.

UP'= PF.x F_ x UP
F..05xiC .+ C, 1 LOT adjusiment lzeter
C L. material lacter. see TARLE 3128 H
C .-, placement:compaction fiactor. see TABLE 3281
PF.,. deph fctor delned in TABLE 328.)
e, CONTRACT unit price
15 the matenal

3281042 The matenal factor. O ., .
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acceptance factor for o LOT determined in accordance with
TABLE 328 H, based on the absolute value of the deviation
of the average value, or arittnetic mean (M). of the daily
acceplance sample(s) test resulis of the snblots for the LOT,
deviation from the CONTRACT authonized job mux formula
targets (T), for etther combined aggregaie gradation ot
binder coment. Acceplance samples shall be sampled and
tested 1n accordance with the reguircments of this
specification,

328.104.3 I the deviation 1s equal or less (han the
allowable deviation. D’. the corresponding material pay
factor, C .. shall be used.

TABLE 328 H MATERIAL FACTOR, C |, FOR GRADATION & ASPHALT BINDER CONTENT

Number of Daily Samples

D, Maximum Allowable Devition [1, 2, 3]

1 1 40D 1.20D D

2 D+R D+ 037R D-0I10R

3 D+ 0.30R D+ 007R D-0.14R

4 D+0.16R D-00IR D-0.17R

5 D+0.11R D-0.03R D-020R

) D +0.09R D - 0.05R D-022R

7 D+ 0.07R D-0.0R D 0.24R

g [>+0.06R 13- 0.08E D-0.25R

9 D+ 0.05R D - 0.09R D-0.26R

10 or more >+ 004R D-010R D-027R
Material Facior, C (. {3] 0.85 0.95 1.00

[1] D, production tolerance £ %, specified in the authorized job mix formula;
R, range of test values. maximum - minimmm valies; M, average test vatue of a LOT s acceptance samples

test results:

T, target value specified in authorized job mix formula,

[2] The material factor, C oy, shall be the lowest factor selected for |T-Mj « I calculated for either (a) the combined
aggregate gradation and material passing the nominal maximum size aggregate screen. 3/8 inch (9.5 mm), and
smaller screens of the project authorized job mix formula, or (b) the asphait binder content.

[3] If the absolute value of the deviation of the daily mean from the target exceeds the maximum allowable deviation
fora LOT,|T-M] = D', the LOT shall be removed and replaced with materral complying with this
specification, at no cost to the OWNER, as directed by the ENGINEER. 11 1118 determined by the ENGINERR
1o be more practical to accepl the LOT matenal. 1t may be accepted under written agreziuent between the OWNIER

and the CONTRACTOR, at an assigned pay factor. C = 0.70. for a LOT havirng a compection facior, €

directed by the ENGINEER.

328.10.5 The LOT placement/compaction factor, C .- .
shall be defined in accordance with TABLE 3281, as
directed by the ENGINEER. The factor is deiermined
based on the average ol the compaction tests taken for a
LOT, with no single test neither less than 77.0 % nor greater
than 84.0 %. Acccplance compaction lesis shall be
performed in

G835 a8

accordance with the recuirements of tus specification A
LOT having a average compaction cither less than 77.C %
or greater than 84.0 % shall be evaluaied. as directed by the

ENGINEER.

TABLE 3281 - PLACEMENT/COMPACTION FACTOR. C

Average Test Results
84.1 % and greater
33110840
2.1 to 83.0

CROVISED Jan,, 2IK13, UPDATLE NGO T

Factor, C .-
1]
I
2.90
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78010 82.0
170w 779

fess than 77.0%

.00
0.85
(1]

[1] Theliftdelined lor the LOT shall be removed and replaced by the CONTRACTOR with asphalt concrete pavemem
complving with tlus specilication at no ¢ost 1 The OWNER. as direeted by the FNGINEER. 171115 detenained by
the ENGINEER (o be more practical 1o accept the LOT. it may be accepied vider wrdien agreement between the

OWRNER and the CONTRACTOR at an assigned compaciion pay e, ©

G300 1o the LOT 10 he 1.OT has

a material pay factor, O, » 085, as authorized by the ENGINEER.

328.16.6 The depth faclor, PFp, shall Dbe defined in
accordance with TARLE 328.J, based on the laver
thickniess of quiet asphalt concrete measured from cut
samples taken from full depth cores of the construction
pavement seclion laken at random in accordance with
328.9.4.7. The pay factor PF |, shall be determined based on
the devialion of the average Iayer thickness (d,) from the
specified iift thickness (Dy 3, of a minimum of three (3)
walers cut from fult depth cores. The average thickness of
the wafers shall be measured to the nearest 0.125 (1/8) in.
The thickness of any single wafer shall not be less thun the

specified section depth. minus 0.25 in. [T an individual
wafer thickness 1s identified with a thickness less than the
specified depth. nunus 9.25 in, additional cores may be
taken 1o verify the condition, as direcled by the
ENGINEER. Il ihe deficient condition is verified fora LOT,
lhe depth deficient quiet asphalt concrete paverent shall be
removed and replaced with complying pavement by the
CONTRACTOR at ne cost to the OWNUR. as directed by
the ENGINEER. Cores and cut wafers shall be maintained
al the laboratery for a period of four weeks from date of
sampling for review bv the CONTRACTOR.

TABLE 328 DEPTH FACTOR. PF,

Deficient Pavement Depth PF,.
0.00 in D.-d. (.23 in .3
0.25 in < De-d., . 0.50 in idi- Dy
Ded,, > 0.50 in [A). [B]
Excessive Pavement Depth, d-D PFp
Dd, < 0 1.00
NOTES:
Dy specified depth fur the pavement structure of 2 Lot
d, average depth of the pavement structure as determined in accordance with 338.8.4.7
[A] CONTRACTOR shall correct deficiencies, constructing the pavement (0 the depth, grade, crown, and
cross slope drainage. specified m the CONTRACT documents. at no cost to the OWNER, as directed by
the ENGINEER.
[B] Ifdetermined by the ENGINEER (0 be more practical to accept the pavement, the LOT may be acceptled

under written agreement between the OWNER and the CONTRACTOR. ai an assigned pay factor of PEp
= (&% (D for LOT(s), as authorized by the ENGINEER.

{REVISED Jan., 2002, UPDATE NQ.7)
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SECTION 329

PLANT MIXED SEAL COAT CONSTRUCTION

3291 GENERAIL: Plant muxed sead coat (PMSC)
construciion shall be used on all stueets with a posted speed
of 40 mph and grearer, and consist of proportioning,
mixing 1n a central plant, aggregale. bitununous materials,

admixtures as required. transporting. placing. and
compaction, i1 substantial complisznce  with  this

specification, at the areas/volumes and dimensions specified
in the CONTRACT plans and specifications.  The
CONTRACTOR shali be solely responsible for the PMSC
mualerials and constuction. A job mix formula used for
PMSC shall be certified in accordance with the
reguirements of Section 13 of these specifications. Each job
mix formula submitted and anthorized for nse under this
specification shall be identified by a number, unique to that
Job mix formuia and praduction plant. If either a change in
material(s) or matertal 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 wrilten approval of the
Engmeer. A job mix formula, upon request by a supplier,
may be authomized by the Public Works Depanment
Constmction Division for use on City and City related
projects for a peniod of 14 months, from the date of
samplimg of aggregates used in the Job mix formula. Plant
mix seal cout shall be used on all streets with a pasted speed
ol 40 mph and greater.

3282 REFERENCES:

32921  Amernican Society For Testing and Materials

(ASTM):

CE8 Test Method lor Soundness of Aggrepates by Use
ol Sodium Sulfate or Maguesium Sulfate

C117  Method for Matertal Finer Than 0.75 um (No.200)
Sieve In Mineral Aggregates by Washing

C131  Test Method for Resistance to Degradation of
Small-size Coarse Aggregate by Abrasion and
Impact int a Los Angeles Machine

€136  Method for Sieve Analysis of Fine and Coarse
Apgregate

D242 Specifications for Mineral Filler for Bitnmminous
Paving Mixnes

D692 Specification for Coarse Aggregate for Bitwminons
Paving Mixtures

D979 Methods of Sampling Bituminous Paving Mixtures

D995 Specification for Mixang Plants for Hot-Mixed,
Hot Laid Biuminous Paving Mixtures

D1073 Specification for Fine Aggregaie for Bituminous

(REVISEL Jen., 2003, UTDATE No. 7)

Pavirg Mixmres
D1074 Test Method for Compressive Swrength ol
Bimimincas Mixiures

D1359 Resistance 1o Plastic Flow of Bimminous Mixtures
Using Marshall Apparaius

D2041 Theeretical Vaximum  Specilic  Gravity  of
Bittuminous Paving Mixiures

D2493  Viscosily-Temperature Chart for Asphahs

D2726 Bulk Specific Gravity and Density of Compacted
Rituminous Mixtures Using Saturated Surface-Dry
Specimens

D2831 Test for Delermening the Percentage of Fractured
Particles in Coarse Apgregate

D2950 Density of Bitummous Concretc i Place by
Nuclear Methods

D3203  Percent Adr Voids in Compaceted Dense and Open
Bituminous Paving Mixiures

D3515 Standard Specification {or Hot Mixed. Hol-Laid
Bituminous Paving Mixiures

D4791  Test for Flat Paiticles, Elongated Particles. or Flat

and Elongated Particles in Coarse Aggregaie

329.22 Amencan Association of State Highway and

Transportation  Officials (AASHTO) [Latest
Edition ):

MP2 Specificanon fer Superpave™ Volumetric Mix
Design

PP-28 Soperpave ! Volumetnic Design for HMA

TP 4 Preparation of Compucted Specimens cf Modified

and Unmodilied Hoi Mix Asphali oy kieans ol
SHRP Gyratory {ompactor
PP2 Short and Lang ferm Aging of Biuminous Mixes
T53 Quantitative  Analysis  of  Biumen  From
Bituminous Paving Mixtures, lgniion Oven
iMethod A

T245  Resistance o Plastic Flow of Biiuminous Mixtures
Using Marshall Apparatus
T283  Resislance of Bitwounous Mixture To Vowsture
Irduced Damage
T304  Uncompacied Yoid Content ol Fine Agpregate
32923 This pubtication:
SECTION 13 WARRANTY AND GUARANTEE,
TESTS AND [NSPECTIONS:
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

3293 MATERIALS:
329.3.1 AGGREGATY:
32835.1.1 Aggregates shall be crushed stone, crushed

gravel, and namral or manufactured sand.  Coarse
aggregate(s) shall comply with the requirements of ASTM
D692, Coarse Aggregate for Bitwmninous Paving Mixtures
and this specitication. Fine aggregate(s) shall comply with
ihe requirements of ASTM DI1073, Fine Aggregate for
Blminous Paving Mixtures and this specification.
Aggregates shall be certiflied to comply with the
requirements of this Specification and aunthorized for usc by
The ENGINEER before the materials may be imcorporated
in the construction. Prior to delivery of the agpregates or
maierial containing the aggregates. The CONTRACTOR
may be required to furnish samples of the apgregaies to The
ENGINEER for testing, Daily production agprcgates
gradations shall be submitted to the ENGINEER. upon
request.
32932 ASPHALT BINDER

The asphalt binder shall be the performance grade binder
PG76-28 and shall comply with the requiremenis of
SECTION 112.

3284 PROPORTIONING

329.4.1 The CONTRACTOR shall be solely respounsibie
for a plant mixed seal coat job mix formula (jmf
propotiions either batched at and/or delivered to a project.
PMSC shail be proportioned with a “performance grade
binder” i accordance with the procedures defined in
‘Preparation ol Cornpacted Specimens of Modified and
Unmodified Hot Mix Asphait by Meuns of SHRP Gyratory
Compactor and requirements of the SHRP-A-4Q0T, The
SUPERPAVE Mix Dexign AManual for Newe Construciion
and Overlays, Level 1 SUPERPAVE Design Mix’ and
TABLE 329B, and TABLE 329.C. A job mix lormula
shall be designed under the direct supervision ol 3 New
Mexico Registered Professional Engineer who has
completed a certified “SUPERPAVE Mixture Design &
Analysis™ Short Course,

3294.1.2  Asphalt concrete destgn and analysis shall be
performed in a laboratory accredited in accordance with the
requirements of the New Mexico State Highway and
Transportation Department “Procedure lor Approval of
Testing Laboratores i Perform Inspection, Testing, und
Mix Design Services”, April 13, 1998 Edition, under the

TREVISED Jan., 2003, UPDATE No.7)

direct supervision of a New Mexieo Regisiered Professional
Engineer.

329413 The testing equipinent used in the perfermance
ol design development iesting shall be (1) ceriified to
comply with the specifications, and (2) culibrated annualiy
with  standards traceable 1o the National Bureau aof
Standuards, as specified by the manufacturer. Certificates of
calibration and equipment standards shall be maintained at
the laboratory for review and shall be snbmitted o the
ENGINEER upon request.

32942  Agpregates, mineral filler, and anti strip
admixinee il required. shall be proportioned to provide a
combined aggregate pradaton that complies with the
requirements specilied in Tabie 329 A and 329.B. and have
the swme or similar shape characterisiic gradation curve as
the specification limiis when graphically plotted on a
standard "0.45 POWTR™ gradation chart.  The gradation
shall be reporied to the nearest whole per cent For material
passing sieves above the G.07S mm (no. 200) sieve, und o
the nearest 0.1 per cent or matenal passing the 0.075 mm
{na. 2007 sieve, The theoretical maximmim density gradation
curve shall be the curve represented by a stratght Hne drawn
from the intersection af the ordinate and abscissa ¢f the
graph to the one hundred percent passing paint for the
nominal maximum size agaregate.

TABLE 329.A - GRADATION

Percent by Weight
. i, RIS
Passing Sieve Frogiaation

Steve Designation

Toleranee

. (mm} Min Max

34 (190 104 100

SBleh G2 aR Y

o {12.5) 70 83 8

38 (9n A0 60 3
no.d (4.75) 15 25 7
no. 16 (2.36) 5 15 5
no.50 (0.30) 3 12 5
0, 200 (0.075) 2.0 5.0 2.0

329 -2



TABLE 329.B - AGGREGATE PROPERTIES
Specification

Procedure
75%, muin Visual

w2 frac faces

Fractured Faces
Masenal > no 4
t4.75 mm}

Clay content, 0.0 ASTM 132419

min Yo

Deleterious 1.0 ASTM C 142

materal, max %

LA Abrasion, 40 % max lass ASTM C 13
material > no 8

(2.36 mm)

Soundness ASTM C 88

15 % max loss,
after 5 cycles

329.4.3  TheJob mix formula asphall binder content shall
be proportioned to comply with the requirements defined in
TABLE 329.C The percentage of binder shall be
determined based on lsboratory testing complving with the
requirements of Lhis specilication, snbmitted by the
CONTRACTCR, and anthorized by the ENGINEER. The
production tolerance of an asphalt binder shall be ~ 0.3 per
certl as determined by the tink strap method and L 0.5 per
cent a3 determined by laboratory quantitalive analvsis
methods.

32944  The maicrials specified in a job mix ormula
shall be the same source and type for all plant mix seal coat
batched. delivered, placed and 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 Mireral Agpregate (VMA), min %
C. Air vouds, %

D. Voids filled with asphalt, {VFA), min %

E. Gyratory Compactive Effort @ compaction temperaturef2]

Gyrations

Ni linitial)
Nd (design)
Nm (max)

F. Moisture susceptibility, min % retained

strength (2 design % air voids, AASHTO T283

Specification
531065

25

17-19
30

N Compaciion. % [1]

T <75

95 81-83
150 <85
80

[1] As % of maximum theorelical specific gravity / density, Gram,

[2] Specific by asphalt binder certification

32945  The materals specified in a job mix formala
shall be the same sonrce and type for all guiet asphalt
concrete baiched, delivered, placed and compacted, under
the identification code defined for the authorized job mix
formula.

{REVISED Jan., 2002 UPDATE No.7)

32946  SUBMITTALS

329.4.6.1 A Job mix formula submittal shall mclode 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 supplicr
B. Laboratory that performed design/development (ests
. Date of Submittal
D. Unique mix code identification number

B, Aggregate sample daic

i, Job Mix Formula (jm

. Cily typefapplication of asphalt concrete

. Componen{ material {arget proportions (o incinde combined aggregate gradaton and asphall content. specifications.
and production tolerances

. 0.45 power gradation plot of combined aggregate gradation with specification and produciion limits

. Temperature viscosity relationship of binder

. Recommended mixing, compaction, and release to traffic maximum temperatures.

. Tabulation of job muix formula performance characteristics delined in TABLE. at the proposed design proportions.
with reference specification limuts and production hmmuts (if specified), maximam theoretical specific gravity:density
{as pef), and bulk specific gravity/density (pcf).

G. Reference daily production gradation, see 116.3.2

wope

mom oo

M. Certifications of Compliance
. Compliance of job mix formula by NM Registered Prolessional Engineer in direci charge of design/developinent;
B. Design Laboratory Certification.
C. Component materials testing and certification by suppliev/manufacturer with suppeorting west data for maierials used
in design development
D. Certification and laboralory lest results of asphalt binder used in job mux formula design developmenti. see 112.4.1.2.
IV, Design Development (Tables and graphs, with specifications limits of the fellowing:!
1. Trial Designs: Aggregate gradations, 3 nununum required. and trial asphalt binder conten? (%)
a) Table of Aggregate Gradations and 0.45 power plot, with specification lzmils
b) Trial design % asphalt content
¢) 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 Formuia Design, (design development with a minimum of 4 asphalt binder contents reguired, and the
recommended design characteristic bracketed by a minimumn of two test points for the design binder content + 0.53%)

=

a) Table of design aggregate gradation and 0.45 power plot, with specification limits and production targets

b) Compaction analysis (5., a8 % (5, at Ni, Nd, and Nm, vs asphalt content {separaie graphs for Ni. Nd, and Nm)

¢} Volumeiric analysiz of VMA, Va, VFA, and dust ratio a1 design gyration, ggINd. vs % asphalt content

d) Gyratory compaction tables as height of sample versus gyration, for cach asphalt conient. Gmb
@ NM, and bulk specitic gravity/density correction {acior(s} | graphs not required)

e) Maximum theoretical specific gravity/density (as pcf), G, v8 Yhasphalt conient

f) Corrected bulk specific gravity/density (as pef), G, vs % asphalt contem

) dust ratio vs.% asphalt content

) Recommended gyratory sample mass(g) for 115 mm sample height at Nm

C. lgnition Correction Factor: Correction for matenal losses during asphall content 1gnition oven analysis

The comrection factor shall be determined as the average value for three samples, design % asphali content,
design - 1.0%, and design +1.0%, developed in an ignition oven complying with the reguirements of
AASHTO T53, Method AL

329.4.6.2 A job mix fosmula subroittal shall be accepted ENGINEER. A subinital shall be rejeciled il it does not
or rejected within ten working (10) days of recampt by the melude the speetficd information.

il
{REVISED Jan., 2003, U2DATI No. 7} 329 -4



329.5 CONSTRUCTION METHOD:

329511 PMSC shall be batched in accordance with the
reqguirements of ASTM D3515, the requirements of this
Specification, or as authorized by the CENGINEGER.
Baiching faciliies shall comply with the requirements of
ASTM D995, and this Specificalion. A batch plant shall be
certified anmually by a New Mexico Registered professional
Engineer. to comply with the requirements of this
Specification and Section 13, Ceriification shall be
completed within 12 months prior to subnuittal of a job mix
formula to be produced at the plant. The baich plant shall
be calibrated annually with calibration standards traceable
to the National Bwreau of Standards. Certificates of
calibration and production certifications shall be maintained
al the plant for review and shall be submitted to the
ENGINEER upon request.

329.5.1.2  The mineral aggregate nuxing lemperature
shall be not less than nor greafer than the mixing
temperature range specified in the authorized jobr mix
formula

329.5.1.3  Asphalt binder mixing temperature shall be
not less than nor greater than the mixing lemperature range
specified in the auwthorized job mix formula when
introduced into the mixmre.

3205.14 The mineral aggregate and asphalt binder
shail be proportioned as specified in the authorized job mix
formula and mixed uniil all aggregate particles are
thoroughly and uniformly coated with asphall binder.
3296 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 concreie surfaces contaminated by uncontrolled
equipment (luids shall be removed and repiaced with
complying material. Contammated material shall be
disposed of as specified. When hanling lime ffom the
mixing plant to the job site exceeds two howrs or when
inclement weather prevails, bituminous mixtures shall be
covered with {arpaulins while being hauled. The larpauling
shall completely cover the load and be firmly tied down.
Mixtures shall be delivered 1o site of the work und placed
without segregation of the ingredienis and within the
temperature range specified in the authorized job mix
formmlz. Diesel fuel or other petroleum based solvents shail
not be used in the bed of transport vehicles as a release
agent to prevent build up of the asphalt matepal. Materfal
conmarmmnated with diesel fael or other petroleunm based
soelvents shall be removed and replaced with complying

{REVISED Jan., 20053, ULDATL No. 7}

material by the CONTRACTOR. as directed by the
ENGINEER, at no cost to the OWNER.

3296.1.2  The CONTRACTOR shali provide to The
ENGINGER with each load of plant mixed seal coal a
delivery tickel with the mmformation contained in Table
329D A copy of the ticket shall be available for the
ENGINEER and a copy shall be available for guality
assurance sample reference. Desel (ucl or other petrcleum
hased solvents shall not be used in the bed of transpon
vehicles as a release agent to prevent buwild up of ihe
SUPERPAVE asphalt material. 17 the nse of diesel is
detected. the load shali be rejected.

TABLE 329.D - DELIVERY TICKET
INFORMATION

Name of Asphalt Concrete Supplier

hate of Delivery

Delivery Tickel Number Coniractor
Project Name (opticnal)

Job Mix Farmula Number

Weight of Load (tons)

Time loaded

3296.1.3 PMSC shall be delivered to project at a
temperature that allows for placement and start of
compaction i the compaction temperature range speciiled
in the authorized job mix formula.

3297 PLATEMENT AND COMPACTION:

329711 Plan: mixed seal cow shall nol he placed
hefore March * or afler September 31 ol a calendar vear,
excepl as hereln provided. The CONTRACTOR may be
granted special perssicn W place Plant Mix Seal Coats
alter September 30, a3 authenzed by the ENCINEER.
However. under no conditions will the Contrzctor be
permitted 10 place o Plant Mix Seal Coat on wel pavements,
or when the ambient 1emperature is less than 60°F, or under
other conditions of weather that would preclude sausfactory
resulis.

329712 Plant mixed seal shall be construcied only
when the surface is drv. when the mai sinface lemperature
on which 1t 13 to be placed is 60°F or above. when the
weather is not foggy, rainy, or stormy: and when the
weather 15 favorable to obtain the desited results.

329.7.1.3 Prior o placing plant mixed seal coat, all
foreign matter shall be swept cJeaned from the surface of
the existing pavernent,
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329.7.14 A tack coat shall be applied to provide a
uniform wnd complete coverage, as directed by lhe
ENGINEER. Tack shall consist of either $8-1 or SSik
emulsified asphalt, dilined wiih an equal volume of water,
at the rate of 0.03 (0 0.12 galiyd2. The exact quamtitics
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 and/or equal or less than 3/4 of an
inch, by means of a bituminous paver conforming io the
requirements of Section 336. The temperatwre of the
mixiure shall be not less than nor greater than the
compaclion temperature range specified in ihe anthorized
job mix formula after placement on the road, behind the lay
down machine.

329731 The surface shall be {inished smooth, e to
the dimensions shown on the plans with 4 minimum of three
passes with a self propelled steel wheeled roller having a
minimum rated capacity of 20 tons.

329732 Finish rolling shall begin when the quiet
asphalt concrete temperature 15 in the compaction
temperature range specified in the authorized job mix
formula.  Finish rolling shall be completed before the
temperature of the material ccols to less than 200 °F,

329.7.33 Finish rofling equipment shall be steel
wheeled, free of fluid Jleaks, selected by the
CONTRACTOR, and authorized by the ENGINEER.
Equipment detected to have leaks shall not be allowed on
ithe project.

329.7.3.4  Finish rolling equipment may be either static
or dynamic {vibralory). All cquipment shall be bullasted
and operated as reconunended Ly the manufacturer.
Motorized wheeled dynamic {vibratory) equipment shall
have the frequency rate and amplilude setting readily
available for review by the ENGINEER. Frequency ratc
and amplitude adjustability shall be operable on so equipped
motorized wheeled dynamic (vibratory) equipment
Motorized wheeled dynamic {vibratory) equipment with
inoperable firequency rate and amplitude adjustment features
shall not be ysed on the project.

329.7.3.5  Finish roiling equipment shall be equipped
with automatic wheel spray systems to apply release agents
to prevent tracking of asphalt concrete. Diesel fuel or other
peiroleum based solvents shall not be used as a release agent
1o prevent build wp of the asphall material.  Material
contarinated with diesel fnel or other petroleum based
solvents shall e removed and replaced with complying

(REVISELD Jan,, 2003, UPDATT No.T)

maierial by ihe CONTRACTOR, as directed by the
ENGINEER, &t no cost te the OWNER,

329736 Repair and replacement of daumaged adjacent
properiv and siruetures, resuliing froim the use of vibralory
rolling egquipment. shall be the responsibility of the
CONTRACTOR, a1 no enst 1o the QWNER.

32974  The surface shail be Anished smooth, trie 1o the
dimensions shown on the plans. It shall be free of uny
surface irregulanities in excess of 3/16 inch in 10 feet. when
tested with a 10 feet long straipght edge resting on any two
(2) supports of equal height. Any defective areas shall be
immediately corrected removing {he defecilve areas,
replacing them with new materinl 10 conform ic the
remainder of the pavemen(. as directed by the ENGINEER.
Such work shall be done by the CONTRACTOR a1 no cost
to the owner,

3298 SAMPLING AND TESTING

329.8.1.1 Plant mixed seal coat matenai shall be sampled
al the greater tale of one sample {or each 250 fons, or
fraction thereof. placed each day as directed by the
ENGINEER. Tesis shall be performed under the direct
supervision ol a New Mexico Regisiered Proflessional
Engineer who has completed a certilled 'SUPERPAVE
diaure Design & Analysis™ Short Course. in aceardance
with the requirements of this Specificaton the Supplemertal

Technical Specifications, or as directed by The
ENGINEER.
328812  Quulity assurance asphalt concrete analysis

shall be (1} performed in a laboratory accredited in
accordance with the reguirements of the New Mexico State
Highway and Transporiation Department “Procedure for
Appraval of Testing Laboratones o Perform Inspection,
Testing, and Mix Design Services”. Aprid 13, 1998 Zdition.
and (2} under the direct supervision of a New Mexico
Registered Professional Engineer.

329.8.1.3  Testng 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 mairlalned at the
Laboratory for review by The ENGINEER. A copy cf the
certifications shall be submitted to The ENGINEER upon
request.

329.82 A plant mixed seal coat sample shull be tested
for but not limited to the properties combined aggresaie
gradation. asphali binder comenil. and maximnm ibeoreticad
specific gravity/densny, and reporied as required in 329.C.
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TABLE 329.E
FIELD SAMPLE LABORATORY TESTS

I, Analysis

A Analysis at authorized jmf gyrations. N (initial). N,
(design), and N imax). (1) Two briguettes
required. (2) Report average of test results of two
briquettc tests. (3 Sample aging 1s not required.

B. Volome characterisiics of compacied briquettes
with authorized jmf producuion specifications (@ N,
Nth and Nmr'

VMA, voids in mineral agpregate:

Va, voids in usphalt concrete;

VFA, voids filled with asphalt binder;

JF O ST N T

Gmb, bulk specific gravity and density, with
authorized Jmf target

Il Gmm, maxirmum theoretical specific gravity and
density, with anthorized jmf target

[II.  Asphalt binder content (Ignition oven ASHTO T53,
method A)

IV. Extracted Combined Aggrepale
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, Tractured Faces, material > 4.75 mm

329.83 A CONTRACTOR may challenge production
material tesi resulis, binder content and 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 chaflenge 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 1o the
ENGINEER for evaluvation no later than 42 calendar days
{rom dale of sampling. Challenge test results will be
evaluated in accordance with the “mulu laboratory”
precision lolerances specified, T53 for binder content,
ASTM C117 and C136 {or aggregate gradation. Challenge
and record test results that comply with precision tolerances
will be averaged with the companion test resuits of record
and the materal pay lhetor, PF,, recalculated, as directed by
the ENGINEER. Challenge and record test resnlts that do
not comply with the precision tolerances will direct the
disqualification of the challenged and record sampies, as
directed by the ENGINEER. Cut/core sample(s) will be
taken [rom the area(s) represented by the disqualified
challenge sample(s) and evaluated Ly the lab of recond
under the observation of the CONTRACTOR, in accordance

(REVISED Jan., 2003, LW PDATE No. 7)

with the requirements of this specification and replace the
disqualified sample test resulis. Analysis of the replacement
cut/core sampleis} may not be challenged. The
CONTRACTOR will submit challenge test resulis in writing
to the ENGINEER for each split sample released w0 his
assigned laboratory of record. Challenges filed afier the
tme lmitations will not be considered The OWNER shall
pay for all complying tesls.

32984 Test resuils shall be reported 10 The
ENGINEER, CONTRACTOR. Supplier and Materials and
Tesung Laboratory, Constuction Division. Public Works
Department. in  wriling. within 7 working days of
completion of the sampling of the asphall andior the field
testing.  Non-complving iesis shall be reported o The
ENGINEER. CONTRACTOR. supplier and Muierials and
Testing Laboraiory. Corstructon Division, Public Works
Department. within | workimg day of compieton o the iest.

372985 The New Mexico Repistersd  Prolessional
Eagincer in divect charge of the laboratery shall certify on
a quality assurance test report that the test procedures tsed
to penerale the report complied with the specifications,
3299 MEASUREMENT AND PAYMENT:

Plant mixed seal coat shall be measured separate by either
the ton or square vard ol materials placed on a project.
measured complete, in place, and accepled, as specified w
the CONTRACT. Un1t of payment will be at the adjusted
CONTRACT unit price1s) as specified 1a 32991, as
anthornized by the ENGINEER .

329901 Plant mixed scal coat shall be zuid a the
adjusted CONTRACT unit price, adjusicd for payvment by
the cquation below and TABLE 329.F, as aunthorized by the
ENGINEER. The material tactor, PFm, is the acceptance
factor for material placed cn a project each dax. 1t shall be
defined in accordance with TABLE 329.F, based on the
deviation of the average value or anthmetic mean (M ol the
daily acceptance sumpleis; test resulis, for cither combined
aggregate gradation or binder content, fram the reference
trget (T), as specttied in the authorized job mix formula. If
the deviation of the daily mean (average), M, {rom the
targel, T, excceds the maximum allowable deviation, D', for
a LOT, [T-M| = D°. the LOT shall be removed and reptaced
with material complying with this specification. at no cost
10 the OWNER, as direcied by the ENGINEER. 1l it is
determined by the ENGINEER 1o be more praciical 1o
accept the material, the LOT may be accepted under writien
agreement belween the OWNER and the CONTRACTOR,
al an assigned pay factor of PFm= 0.70,
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UP"=PFm x UP
UP". adjusted CONTRACT untt price. S'ton

UP. CONTRACT unit price, Siton
Phin, PAY FACTOR 1scc TABLE 329.F)

TABLE 5329.F - MATERIAL FACTOR, PFm, FOR GRADATION & BINDER CONTENT

For |T-M|=/<D%1{1.2]

Number of Daily Samples D, Maximum Allowable Deviaton [3]

1 1.40D 1.20D D
2 D+R D+037R D-0.10R
3 D +0.30R D+0.07R D-0.14R
4 I3+ 0.16R 3-0.01R D-DI7R
5 D1t 0.11R D-0.03R D-020R
6 D+ 6.09R D - C.05R D-022R
7 D+0.07R D-0.07R D-024R
8 D +0.06R D -0.08R B -0725R
9 D+005R D-0.09R D-0.26R

10 OR. MORE D+ 0.04R D-0.10R D-027R

PFm [3] 0.85 095 .00

[1] D, preduction tolerance —/- %, and the authorized job mix fonnula,
R, range of test valoes, maximun - minimum values, M, average test value of & LOT s samples test results,
T, target value specitied in authorized job mix formula,

[2] If the deviation of the dally mean from the target exceeds the maximum allowesle deviation for a LOT,
[T-M| > D°, the LOT shall be removed and replaced with material compiving with ity specification, ar no cost
o the OWNER, as directed by the ENGINEER, If determined by the ENGINEER to be more practical to accept
the material, the T.OT may be accepted under written agreement between the OWNER and the CONTRACTOR, at
an assigned pay factor Plin— 0.70.

[3] The matenal factor, PFm, shall be the lowest of the factors calcunlated for either the combined aggregaie gradation
of material passing uny 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 GEMNERAL

The slurry seal surface shall consisk of
a mixture cof esmulsified asphalt; mineral
aggragate, and¢ waker, properly portioned,
mixed, and spread evenly on the surface.
The cured slurry shall nave & homogenous
appearance, f£ill all cracks, adhere
firmly ko the surface, and have a skid
resistant texture,

330.2 REFERENCES
330.2.1 This publication:
SECTION 113
SECTIZON 336
330.3 MATERIALS
330.3.1 ASPEALT EWMULSION: The emilsi-
fied asphalt shall be of the type

specified by or shown on
shall conform to  the
Section 113.

the plans and
reguirements of

330.3.2 AGGREGATE: Mineral aggregates
shall consist cf natural or manufactured
sand, slag, crusher fines, or a combina-
tion thereof conplying to the reguaire-
ments of Section 115,

3380.3.3 WATER: All water used with the
slurry mixture shall be potable and free
from harmful scluble salts,

330,4 JOB-MIX DESIGN

A Job—mix formula for the asphkalt
gmulsion slurry seal shall be determined
by an approved testing laboratory £from
representative samples of graded
aggregate produced and stockpiled by the
CONTRACTOR andé meeting all of the
specified requirements, The Job-mix
design shall specify the asphalt content,
and, if reguired, the amount of mineral
filler to be used,.

330.5 EQUIPMEXT
A1l eguipment, tools, and machines used
in the performance of this work will be

maintained In
at all times.

satisfactory working order

330,5.1 SLURRY MIXING EQUIPMENT:

330.5.1.1 The s_urry mixing machine will
be a continucuas flow mixing unit and be
capable ¢f 4delivering accutately & pre-
determined oroportion of aggregate,
water, and asphal: emulsion to the mixing
chamiper and to discharge the thorouchly

mixed product on & continuous basis. The
aggregate shall be prewetted immeciztely
prior to mixing with the emulsion,. The
mixing unit of the mixing chamber saall
oe capable of thoroughly blending all

ingredients together. o violent wixing
shall bec permitted.

330.5.1.2 The mnixzing machine shall be
equipped with an approved fines feeder

that provides an sccurate meterine &evice
or method to introduce a predetermined
proportion o©of mineral filler intc the
mixer at the same time and location that
the aggregate is introduced,

330.5.1.3 The mixing machine shall Ge
equipped with a water pressure system and

fog type spray bar adequate for ccorplete
fogging of the surface preceding the
spreading equipment with a naximum
application of 0,05 gallon per sguare
vard.

330.5.1.4 sufficient machine storage
capacity to mix preoperly and aoply a -

minimum of 5
provided.

tons of the slurry shzll be

330.5.2 SLURRY SPREADING EQUIPKENT:
Attached to the mixer machine shall be 3
mechanical type sgueeges distributor
egquipped with £flexible material in con-
tact with Ethe surface to prevent 1oss of
slurry from the discributor. It shall be
maintained so as to prevent losg of
slurry on varying grades and c¢rown by
adjustments to assure uniform spraad.
There shall be steering device and a
flexible strike-off. The sSpreader box
shall have an adjustable widch. The
spreader box shal: be kept clear and
build up of asphalt and aggregate on the
pox shall not ke permitted. The use of
purlap draqs or other drags snall be ap-
proved by the ENGINEER,

330.5.2 CLIANING EQUIPHMENT: Power
brooms, power blowers, air compressces,
water flushing equipment, and hand brooms
shall be saitadcle for cleaning the sur-
face and cracks of the old surface.

330.5.4 AUXTLTARY EQUIPMENT: Fand
sgueegees, shcvels, brooms, and cther
equipment <chall De provided as reguired

to peform the work,

330.6 PREPARATION OF EXISTING SURFACE
330.6.1 Impediately prior Lo
the slurry,
of all

apolving
the surface shall be cleaned
locse material, silt spots,
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vegetation, znd other objectionable nate-
rial, Any standard cleaning method used
to clean pavewments will be accepted, exX-
cept water flushing will not be permicted
in areas whers large cracks are present
in the pavement surface, The presared
surface shall ke approved by the ENCINSER

priof to application of any surface
treatment,
330.6,2 1If the slurry seal is being ap-

plied over 4 brick or conecrete surface,
higly absorbent asphalt surface, or a
surface where <«he aggregate has become
exposed and 1is polished and slick, a 1
part emulsion to 3 parts water tack gcoat
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 (.05 to
0.15 galion per square yard as directed
by the ENGINEZK.

330.7 COMPGSITION AND RATE OF APPLICA-
TIi 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 BENGINEER. The
rate of application shall be the rate, in
pounds of per square yard, as shown on
the plans or as ctherwise approved by the
ENGINEER.

330,83 WEATHER LIMITATIONS

The slurry seal surface shall not be ap-
plied if eitker the pavement or air tem-
perature is 60 cegrees P o0or below and
falling but may be applied when both the
air and pavement  temperature is 55
degrees F or above and rising. The
mixture shail not ke applied if high
relative humidity prolongs the curing
beyond a teascnable period of time as
determined by the ENGINEER.

330.% 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 surface, and no additional materials
shall be appiied., 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 1s obtained. Ho
lumping, balling, or unmixed aggregate
shall be permitted. Ho segregaticn of

the emulsion and agaregate shall be

330-2

permitted, Mo segregation of the emyl-
sion and aggregate fines from the coarse
aggregate will be permitted, Zf the

coarse adgregate settles to the botwom of

the mix, the siurry will be removea from
the pavement. Excessive breaking ©f the
emylsion will not be allowed in =zhe
spreader box, No streaks such as caused
by oversized aggregate will be Jleft 1in
the finished pavement,

330,9.2  JOINTS: Ho excessive build-up

nor unsightly appearance shall oe peramit-
ted on longitudinal or transverse joints.

330.%.3 BAND WORK: Approved sqguesgees
shall be used to spread slurcy in nonac-
cessible areas to siurcry mixer, All hand
work shall be done by experienced and
skilled workmen,

330.9.4 CURING: Treated areas will be
allowed to cure uniil such time as the
ENGINEER permits their opening teo traffic.

330.9.5 ROLLING: When rolling is
specified, the paved surface will be
rolled wikth a 5 ten roller, The paved

area will be covered with a minimum of S
passes of the roller, If a pneuratic

toller is used, i1t will be operated at a
tire presscre of S50 pounds per scuare
inch,

330.10 MEASUREMENT AND PAYMENT

*he gquantity of slurry seal coat applied

shall be =neasured by sguare yards of
slurry seal coa% placed and accepted,
Payment will be as 3specified in the Bid
Proposal.



SECTION 331

ASPHALT CONCRETE OVERLAY

331.1 GENERAL

Asphalt concrete overlay 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-

shall be as
formela as

centage of asphalt binder
specified by the Job mix
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 propertioning shall

conform to reguirements contained in
Section 118,
331.3.3 The tack coak, the asphalt

concrete mix, and transportation of the
mix siall be as specified in Section 336.

331.4 PREPARATION OF SURFACES
331.4.1 When

specified in the Contract,
be prepaced as follows:

shown on the plans ot
surfaces shall

331.4.1.1 Before placing asphalt con-
crece overlay, saverely raveled, cracked,
uneven areas of pavement shall be patched
prior to the resurfacing operation.
Qver-asphalted areas or rough high spots
shall be removed by burning or blading.
Large cleavaae cracks shall be filled
with asphaltic sealing compound approved
te the ENGINEER, The entire surface
shall be cleaned. Raveled areas that do
not reguire removing shall be cleaned.

331.4.1.2 After surfaces have been pre-
pared to the satisfaction o©f the ENGI-

HEER , Ehe entire sut face shall be
thoroughly oleaned and shall receive a
ctack c¢oat, 1if required, as specified in

Subsection 336,

331.5 METHODS

Placing and tolling of the asphalt con-
crete and the smootnness of the surface
shall be as specified in Section 336.
331.6 MEASUREMENT AND PAYMENT

Asphalt concrete overlay will be measured
by the ton or sguare yard. Unit of pay-
ment will be as specified in the Bid Pro-
posal.
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$=CTION 332

AEATER-REMIX RESURFACING
AND JEATER-REPAVING

332.1 GENERAL

332.1.1 Heaver—-Hemix Resurfacing con-
sists of & T"Paving Train®™ operation,
involving heating of the existing as-
phaltie concrece surface to softening
temperature, "soft”™ milling or mechanical

scarification, addition (where specified)
of selected ageregates to achleve a de-
sired gradaticn: addition of an approved
ligquid rejuvenating agent, mechanical
leveling of the processed material, fol-

lowed by rtolling and compacting of the
remixed material. Thiz process may be
followed by a standardg plant-mixed

bituminous pavement overlay,
thickness angd mix design.

of gpecified

consists of a
which perfoims

332.1,2 Hezier-Repaving
single-machine operation
the foliowing tasks: Praheating and
final heating of existing pavement Lo
achieve pavement surface temperatures of

225°F or greatetr; 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 rated(s}), thermally bonding it
to existing heated, processed pavenent
material and Jasing standard "laydown”

eguipment consisting of pugmill and
heated, vibratory screed with approved
elevatjon-sensing devices and mechanical
screed adjustment,

A tandem, steel-wheel pavement roller
{10-12 Ton rated capacity} 1is wused in
addition, to achieve desired finish and
degree of compaction.

332.3 REFERENCES
332.2.1 This publication

SECIION 117

SECTICH 336
332.3 COORDINATICHE
332.3.1 Heater-Remix Resurfacing, when
followed by & Lot-mixed bituminous oaver-
lay, shall »5e performed under & single
contact, to  include Dboth the heater-

remixing anc the bituminous overlay, to
ensure <close <c<ocrdination Detween phases
af the projeci and to expedite the work.

332.3,2 Heater—Repaving shall be per-
formed as described in (332.1.2), sabave.
The Heater-Repaving operation dees not

include furnish:ng of hot-mixed bitumi-
nous overlay macerisl and may alsc not
include kransportation of material to the
job  site; cllepefore, it will be the
responsibility of the CONTRACTCR [o44]
coordinate the schedules of both the
ptoduction of paving materials and the
transportation of these materizis <o the
job site,

332.4 SURPACE PREPARATION
The existing pavemant scheduled for
treatment, s$hzall be flushed, swept or

gtherwise cleaned to remove all <trash,
debris and other deleterious subscances
which might &a&ffect =the quality of <ei-her
Heater—Remix or EHeater-Repaving opera-
tions.

332.5 WEATHER RESTRICTLIONS

332.5.1 Heacer-kemix Resurfacing shall

not be performed when rain, or the thrzat
of rain 1g present, No work o0f this
nature shail be performed, when the
ambieant temperature is below 50°F,

332.5.2 Heater-Repaving shall not be
performed when rain, or the threat of
rain is present. HNo woark of this nature
shall be performnec, when the ambient
temperature is below S0°F.

332.6 REJUVENATING AGENTS

Rejuvenating agents shall be as specified
in the supplemental specificaticrs and
shall comply with SECTION 117 and shkhall
only be used in conjunction with Heater-
Remix operations, where s0 gspecified.
Rejuvenating agents shall net be used in
any Heater-Repaving operations,

332.7 HEATING AHMD RREMIXING

The existing surface shall ope
heated and remixed te a depth specified
by the ENGINEER. The temixed =suriface
shall be left in an evenly-spread con-
dition and aggrecate shall not be
pulverized; aroken or spalled. Tais
requirement apelies to both Heater-Remix
Resurfacing andg Heater-Repaving. In
additien, where Heater-Repaving is used,
the surface temverature of the scarified,
level mix shall noet be less than 225°F to

uniformly

ensure a Lthermal bend with the overiay
material which 15 placed immediately
thereafter,

33%-1



332.8 PROTECTION OF PAVEMENT

332.,8.1 Heater-remix Resurfacing work,
where a bitumirnols overlay is included in
the project, navy be opened teo Traific
after completicon of the Heaktegr-Remix
portion of the work, Lo permit additlonal
traffic compacticn prior to placement of
a hot-mixed, bituminous overlay. It
requested by the  CONTRACTOR and if
approved by the ENGINEER, the treated
paveament may be opened to traffic for a
periocd not to exceed seven (7} calenda:z
days before oplacement of the overlay
material. 1£, 1in the opiniocn of the
ENGINEER a tack c¢oat is then warranted
for the Heater-Remixed pavement, prior to
overlay, the tack coat will ke provided
by the CONTRACTOR at no additional cost
EC the owneg,.

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 o©f the ENGIMEER, to regeive
normally-anticipated traffic loads. The
"euring® period will never be less than
30 minutes Zrom completion of relling to
opening for traffic,

332.9 MEASUREMENT AND PAYMENT

332.9.1 Heatar-Remix Resurfacing will be
measured by the square vyard. Asphalt
tejuvenating 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 s9. vyd. situminous overlay
when specified, will be measured by the
square yard,

332,9.2 Heater—-Repaving will be measured
by the sguare vyard, complete, in place;
including placement and compaction of
overlay. Furnishing of hot mix and
Transportation cE hot. mix are not
normally a wart of the Heater-fHepaving
Contract.

332.9.,3 Payment for Heater-Remix Resur-
facing and Heater-Repaving will be at the
upit cost per unit of measurement, as
specified in the BiGé Proposal.
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SECTION 333

FOG SEAL COATS

333.1 GENERAL

Fog seal coats on bituminous-paved sur-
faces ghall consist of the application of
asphaltic material as specified in the
Contract and a sand blotter when directed
by the ENGINEER.

333.2 REFERENCES

333.2.2 This publication:
SECTION 113

333.3 TIME OF APPLICATION AND WEATHER
CONDITIONS

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 0ld 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 QF SURFACES

Immediately before applying the fog seal
the area to be surfaced shall be cleaned
of dirt and lcoose material. The fog seal
shall not be applied until an inspection
of the surfaces has been made by the
ENGINEER and he has determined Lthat the
surfaces are suitable for application of
the fog seal,

333.6 APPLICATION OF ASPHALTIC MATERIAL
The asphalt material, diluted to &
minimum of one part emulsion and one part
water, shall be applied at the rate of
approximately 1 gallon per sguare yard.
The exact amounts will be determined by
the EMGINEER.

333.7 SAND BLOTTER

If there is an excess of asphalt, the
treated area shall be covered with sand
blotter applied in sufficient guantity 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 coversd
with additional sand.

333.8 PROTECTICON TO ADJACENT PROPERTY

The fog seal shall be protected by barrci-

cades until the ENGINEER directs that the
street is to be copened to traffic.

333.9 MEASUREMENT AND PAYMENT
333.9.1 Measurement for asphaltic mate-
rial in place shall be measzuared by tie

square vard.

333.9.2 Measursment for sand blotter in
place shall be measured by the sguare
yard, The ENGIMNEER reserves the right to
increase or to omit all or any part of

the sand blotter,

333.9.3 Unit o©f payment will be as
specified in the Bid Proposal,.
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SECTION 334

SEAL COATS
334.1 GENERAL 334,3.2.% Gradation of B&ggregates: The
gradation of the aggregates for seal coat
334.1.1 seal coat and chips on and chips or preccated chip seal coat
bituminous paved surfaces shall consist shall be determined by ASTM C 136. The

of the application of asphaltic material
and aggregate.

334.1.2 Precoated c¢hip seal coat sor-
facing shall consist o¢of the application
of a bitumen together with a bitumen
covered material aggregate to an existing
asphaltic concrete surface.

334.2 REFERENCES
334,2,1 ASTM:
¢ 131
c 136
334.2.2 AASHTO:
T 96
T 104
334.2.,3 This Publication:
SECTION 113
334,3 MATERIALS
334.3.1 ASPHALTIC MATERIAL:

The asphaltic material shall be a rapid
setting emulsified asphalt of the type,
grade, and amount specified, or shown on
the plans, anrd 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

£ills of clay, and shall not be of such
nature that a thereowugh coating of the
bituminous material used in the work will
not strip off upon contact with water,

334.3.2.2 Ffractured Faces:
gravel used as the seal
shall have a minimom of 75 percent by
weight of rthe plus He, 4 mesh aggregate
with twe or more ciushed fractured faces,

Crushed
ceat aggregake

334,3.2.,3 Percent Wear: When tested in
accordance with ASTM € 131 or AASHTG T
96, the percentage of wear shall not ex-
ceed 30,

334,3,2.4 Soundess: When tested 1in ac-
cordance with AASHTO T 104, the loss
after 5 continuous cycles of the plus No,
4 mesh aggiegate based on the giadation
of agareqate as received shall be 15 or
less,

following gradations will apply:

334.3.2.5.1 ror Streets and Parking Lots:

Sieve Percent by Weight Passing
Designation Sguare Mesh Sieves
3/8" id0

No. 4 0-10

Mo, 10 0-2

334.3,2.5.2 For Median Suifaces:

Sieve Percent by Weight Passing
Desighatich sguare Mesh Sieves

5/8" 100

tic. 4 0-12

No. 10 0-2

334.3.,3 PRECCATEDR CHIPS: The aggregate

specified shall be coated with aspbaltic
material, wusing 1 1/4 percent plus ot
minus 1/2 percent by total weight, as
approved by the ENGINEER, Precoating
shall be done by vtunning the aggregate
through a suitable pub mill where the
aggregate and asphaltic material will be
mixed.
334.4 EQUIPMENT

334.4.1 BITOMIWOUS DISTRIBUTOR: The
distributor shall have pheumatic tices of
such width and number that the load pro-
duced on the surface shall not exceed 650
pounds per inch o©of the ktire widkth, 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-
krolled rates ranging from 0.05 toe 2.0
gallons per square vard, with a pressure
range of from 253 to 75 pounds per squate
inch with an allowable variation from any

specified rate not exceeding 5%. The
distributor eguipment shall include an
independently operated citumen pums,

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 Ethe bituminous material during the
heating process,

334.4,2
sforage
mometer

STORAGE TANKS: In Lthe event
tanks are used, an armored ther-—
with a range from 100 degrees F
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to 400 degrees ® shall be fixed to the
tank so thaz the temperature of the
pituminous macerial may be determined at
all times,

334,4,3 MECEANICAL SPREADERS: gelf-
propelled mechanical spreaders shall be
used. Mechanical spreaders shall be ad-

justable ané capable of spreading aggre-

gate at controlled amounts per sguare
vard,

334.4,4 BROCHM DRAGS: The broom drags
shall consist of brooms of the sireet

type, mounted In & frame in such a manner
as to spread the aggregate uniformly cover

the surface ¢f the area to be treated,
The drags shall be equipped with the
plates ok towing, Towing egquipnent

shall be preumatic-tired.

334,4.,5 POWER 3ROOMS AND POWER BLOWERS:
Brooms and blowers of Gthe power Lype
shall be suitable for cleaning ef-
fectively the surfaces to be treated,
For crack c¢leaning, a compresscr of npot
less than 210 cfm shall be furnished com-
plete with necessary tools,

334.4.6 RUBBER-"IRED ROLLERS: Rubber-
tired «tcollers shall be of the self-
ptopellad type weighing ne less than 4

tons or more than 10 tons without ballast
and consist of 2 axles on which are
mounted not less than 9 ppReumatic-tired
wheels in such manner that the rear group
of tires will not follow in the tracks of
the forward greup. The axles shall be
nounted in a rig:d frame provided with a
iocading platform or body suitable for
ballast loading. The tires shall be
uniformly inflated, The rollers shail be
weighed as directed by the ENGIMNEER.
If reguired, ore 10-12 ton tandem steel
wheel coller shall be provided.

334.5 APPLICATION REQUIREMENTS
334.5,1 TIMIZI OF APPLICATION AND WEATHER
CONDITIONS:

surface treatment materizls shall be ap-
plied only when the surface is dry and
when there 1is n¢ rain or threat of rain,
The ambient temperature at the time of
application of surface treakment mate-
rials shall be at least 60 deagrees F and
rising, and ke application of the
bituminous seal coat shall cease when the
temperature is &0 degrees F and falling.
Application of the bituminous coat =zhall
be controlled te the extent that any area
to which it is applied can be completely
covered by the required amount of
aggregate while the seal c¢coat is sgiill
hot.
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334.5.2 PREPARATION OF SURFACES:
Immediately before applyina the bitumi-
nous surface -raztment, cracks shall be
treated as chown or the plans and spsci-
fications. In ail wcases, care shz:l bpe
taken to remove ail dirt, clay, anc osther
lovse or foreign matter. After the
cleaning coperaticn has been completed and
prior tu L{he application of any bitumi-
nous material, the area tu bhe Ekresated
shall be inspected by Lthe ENGINEER to
determine its £fitness for receiving the
treatment and seal,

334.5.3 APPLICAT.ON OF BITUMINOUS COAT:
The asphalt shall ke applied as socon as
possible after preparation of surlaces.
At. the time of application, temperatures
of the asphalt shall be as directed Dby
the EWGINEER, The asphalt shall be ap-
plied by mezns of 3 pressure distribkucor
and shall be s0 applied that uniform dis-
tribution is cbtained at all points of
the surface to be sealed. Unless =the
distribucoct is equipped so as tco obtain

satisfactory results &Lk the Jjunction of
previous and subsequent applicacions,
building paper snall be spread on the

surface for a sufficient distance back
frem the ends of each application sc¢ that
flow through the sprays may be started
and stopped on ke paper and so that all
sprays will be operating at full force on
the surface to be treated. immediately
after the apvlicaticn, 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 socon as possible after pre-
paration o©of surfaces and at a rate of
0.30 to 0.45 galion per sgquare varé. The
Bituminous macerial shall be applisd by
means of a bituninous distributor. The
cituminous material shall be applied at
the pressure and In the amounts, within
the limits specified, as determined by
the ENGINEER. The bituminous mnaterial
shall be s0 applied that uniform <£iszri-
bution is obtained over all points of the
surface to De trzated. Longitudinal laps

may be made from & to 12 inches in
width. The lapping or featheriag of
transverse Joints will not be permitted,
Metal sheets, building paper, oU other
approved methods shall be used in making
transverse Jjsints to provide a smooth
uniform surface. any method of appdlying
bitumineous materials or aggregate which

produces ridges,; grooves, of obher uneven
surfaces will nct be permitted, all
spots missed by the diskributor stall be
properly trsatsd with bituminons material
as directed py the ENGINEER., The length
of applicacion of Dbituminous mater-al
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 aggregakce
over Lhe

3nall be uniformly spread
asphalt as soon as pessible

after application of the asphalt and
hefore the temperature of the asphaltic
material drops pelow the recommended
spraying temperature, The aggregate

shall be uniformly placed in guantities
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 o¢perations whenever necessary, Ag-
gregate shall pe applied at a rate of 15
to 25 pounds per square yard,

334.5.5 BROCHMING: after the £finish
rolling, eXCRES aggregate shall be
broomed to a smooth and uniform surface
by the use of drag brooms, The lcosening
of embedded matverial by the operation of
drag brooms wiil not be permitted.

334.,5.6 PNRUMATIC=-TIRED ROLLERS: Roll-
ing with pnheumatic-tired rollers shall
begin immediately after application of

the aggregate. The entire surface of the
aggregate shall bpe rolled not less than 4
times., The pneunatic rellers shall oper-
ate at a speed not to exceed B miles per
hour and shall bDe as specified in Sub-
section 335.7.1.

334.5.7 OTHER COMPACTION: In all gplaces
not accessikble to the roller, the aggre-
gate shall be adeguately compacted Wwith
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 WORE COORDIWNATION: The rate of
placement of materials and rolling opesra-—
tions shall be coordinated to produce a
satisfactory surface treatment . The
ENGINEER may suspend the work when any
phase of the operatien is being Jjeopar-~
dized. The work shall not be resumed
until the CONTRACTCR has complied with
the rteguirements provided and as
aunthorized by the EWGINEER.

334.5.9 CLEAWING, PROTECTING, AND SWSEP-
THG: Any aggregdate that becomes coaked
or mixed with d&irt or any other foreign
material shall be removed, replaced with
clean aggregate, and rereolled, as di-
rectaed by the ENGINEER. Al}l surtplus
aggregate shail be swept off the surface
and gutters and rcemoved and the final
cleanup shall include the c¢leaning out of
all storm water catch basins and inlets
adjacent to iany seal coating operations.

Such hasins and iniets shall be covered
during spraying and chip spreading opera-
tions, The CONTRACTOR will be xreguired
to maintairn brooming and rolling opera-
tiens throughout tkhe job ko insure cover-—

age, prevent or coerect bleeding, as may
be required for a complete job. tThe CON-
TRACTOR snall clean splattered or

splashed asphalt from all curb and gutter
and other improvements and shall grotect
ot «oat traffic plates, manhcles, valve
boxes, and other szurfaces not to receive
seal coat,

334.6 PROTECTION 70 ADJACENT PROPERTY
Ccare shall be taken to prevent the spray-
ing o¢f asphalt upon adjacent pavements
and that pertion of the street beinrg used
for traffic or structures, guard rails,
guide posts, markers, trees, shrubs and
adjacent property, improvements, and
facilities cof al: Xinds. &all structures,
such as detector boxes, mwmanhole govers,
et¢,, within the paved area shall be pro-
tacted by the application of paper or oil
treatnent.

334.7 MEASUREMENT AND PAYMENT

334.7.) SEAL COAT AND CHIPS: seal coat
and chips shall be measured by the scuace

yard as applied and accepted,. Gait eof
payment will be as specified in the Bid
Proposal,

334.7.2 PREZCOATED CHIP SEAL COAT:
334.7.2.1 Precoated chips shall be
measured by che ton. No separate mea-
surement or payment will be made for
bituminous materials used for precoating
chips,

334.7.2,2 Asphalt naterial for seal c¢oat

shall be measured by the ton as app:ied
and acceptec.

335.7,2,3 Unzt of payment «will be as

specifiscd in the Hid¢ 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-
tiens,
335,24 REFERENCES
335.2.1 This publication

SECTION 119
335,3 MATERIALS
335.3.1 PAVING  FABRIC: The paving
fabric shall comply with Section 11%.
335.3.2 TACK COAT: Tack c¢oat may be
8§5-100 or 120-150 penetration asphalt,

Cs55~1 or 3S3-1 emulsified asphalt, or AC-5
or AC-10 asphalt,

335.4 CONSTRUCTION REQUIREMENTS

335.4.1 WEATHER LIMITATICNS: Paving
fabric and tack cecat shall not be placed
if paving is not permitted and if the
ambient air temperature is not at least
S50°F and rising or at least S5°F.

335.4.2 FABRIC HAMNDLING EQUIPMENT:
Mechanical laydown edquipment shall be
capable of laying the fabric smoothly

Wwithout excessive wrinkles or folds,

335.4.3 SURFACE PREPARATION: Prior to
tack ceoat application all cracks wider
than 0.%0 inches shall be sealed with an
agsphalt rubber crack sealant. All joints
shall be <c¢leaned out and sealed as
speclfied on the plans,

335.,4.,4 LPPLICATIGH AHD PLACEMENT OF
MATERIALS:

33%.4.4,1 7TACK CDAT: Tack coat shall be
applied in accordance with Ffabric manu-
facturer's recommendations. Tack coat
width shall be egual to the Efabric
width, Additional tack coat egual to the

optimum asphalt content reguired by the
fabrie shall be uniformly applied on the
overlapped fabric joints,

335.4.4.2 PAVING FPABRIC:

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 snall be
stretched, aligned, and placed entirely
on  the tack coat with a minimum of

wrinkles and folds. Hand and mechanical
brooming shall be effected teo maxinize
the fabric contact with the tacked
roadway surface. If folds 1in excess of
1/¢2 inch occur, the fabric shall be slit
to remove the fold or wrinkle Ehen
overlapped in the direction of the paving.

335.4.4.2.3 411 cutting or slitting of
paving fabric shall be effected by a
method approved by the ENGINEER. When
cutkting or slitting is employed. The
ENGINEER will determine the additicnal
amount of Ekack coat to be applied, to
assure adhesion of the double fabric
layer .
335.4.4.2.4 If manual placement methods
are used, the fabric shall be unrolled,
stretched, aligned, and placed in
ingrements not exceeding 30 feet,

335.4,4,2.5 The fabric shall be rolled
when reqguired 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 avoidg

distorting the fabric during rolling.

335.4.4.2.6 If necessary, a small
guantity 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 Ho vehicle shall be allowed
on the fabric, exept rolling equipment
{if fabric seating is necessacy), equip-
ment needed to spread the small guantity
¢f plant mix bituminous pavement material
on top of the fabric, paving equipment,
and cross traffic, Prior approval by the

ENGINEER shall be teceived before cross
traffic is permitted.
335.4.5 PAVING OPERATIONS: Paving

ceperations 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 sguare yard of area coveced, and
shall include installation and tack
coat. No extra,
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SECTION 336

ASPHALT CONCRETE PAVEMENT

3i36.1.1 GENERAL: Asphalt concrete pavement shall
consist of a mixtare of mineral aggrepate and asphalt
binder. placed and compacted on  cither a prepared
subprade, or base, or asphall concreie pavemeni, in
conformity with the lines. grades, and dimensions shown on
the plans or as specified in ihe 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
lechnical specifications. The CONTRACTOR shall be
solely responsible for the asphali concrete pavement
supplied under this specification, materials. proporticning,
placement, and compaction.

336.1.2 For comstuction and reconstruction  sireet
projects reguiring asphalt concrete pavement placement
equal or greater than either 500 tons of asphalt concrete per
day, the CONTRACTOR shall have a full iime asphali
pavement construction supervisor on silc o diect the
asphalt concrete pavement construction during 1est seclions
and pavement construction operations. The supervisor shall
be certified under the New Mexico State Highway and
Transporiation Depariment/Associated Contractors of New
Mexico Technical Training and Certification Program for
ASPHALT and SUPERPAVE. ™ The supervisor shall be
identified by the CONTRACTOR at the prepaving
conference and shall be the contacl person for the
ENGINEER during asphalt concrete pavemenl construction.
Supervisor ceriification shall be made available (0 the
ENGINEER upon request.

336.1.3  Atlhe directivn of the ENGINEER, a Pre-Paving
Conference shail be held ne later than seven calendar days
prior to the starl of asphult concrete pavement constiuction.
The meeting apendaiassigned responsibilities shall be
accomplished at the conference.

I.  ENGINEER/QWNER
A. Scope of the project.
B. fdentify construction reanagement team and contact
telephone numbers.
C. Review CONTRACT requirements for asphall
pavement construction.
D Review Quality Assurance Program.

II. CONTRACTOR
A. Review pavemeni construction schedules,
1. Test strip location and placement schedules.
2. Proposed pavement coustruction schedule for
duratien of the project.
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B Idenufy  constuction
telephone numbers,
I. Contracter Stail
2. Sub Cortractor ;2
T Supphier s
4 Safeiy Mange:
(" Presenlcensiruction placement procedure paans
Equipmen: Schedule
Asphali Corerete Zob Mix Formula
Paving methodolagy
Traflie Cantrol Plan
Cuality Contrel Plan

personnel  and  contact

B P R

[}

M. RISCUSSICN AND COMMENT

3362 REFERENCES:

33621 This Publicazion:

SECTION 13 WARRANTY AND GLARANTEL:
TESTS AND INSPECTIONS,
CORRECTIONS, REMOWVAL. OR

ACCEPTANCE OF DEFECTIVE WORK.
SECTION 112 ASPHALT BINDER
SECTION 116 ASPHALT CONCRETE
SECTION 304 LIME TREATED SUBGRADE

SECTION 305 CEMENT TREATED BASE
CONSTRUCTION

SECTION 307 FLANT MIXED BITUMINCUS
TREATED BASE CONSTRUCTION

SECTION 328 CUIET ASPHALT CONCRETE
PAVEMENT

SECTION 329 PLANT MIXED SEAL COAT

CONSTRUCTION
SECTION 333 FOG SEAL COATS

3363  MATERIALS

336.3.1  ASPHALT CONCRETE

Asphalt concrete shall be placed al the design proportions
specified i the authenized job mix lormula. within the
specified producticn tolerances for combined ayvregate
gradation and asphali binder content. Asphall concreie
placed at a project, sampled and 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 conerete placed at a project. sampled and tested in
accordance with this specification, shail have an asphall
content that complies with the design asphalt content +
0.5% (laboratory analygisy.
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33632 PRIME AND TACK COAT

336.3.2.1 Prirne coal shall comply with the requirements
of Section 113. [t shall be applied o subgrude. apzrese
base course, and concrete tiealed base course u mimimum !
12 honrs prior o placing the asphalt concrete pavement. as
dirccted by the Engineer. Trailic shall not be permitied or
ifte prime coat prior 10 construction of the asphalt concrete
pavement.

336322  Immediately prior to primme coat application,
an inspection of the surface shall be made by the Engineer.
The surface to be primed shall be in a wniform and well
compacted condition, true to grade and cross section. All
loose and foreign malerial shall be removed by light
sweeping prior to application. Loose material shall not 2e
mixed with asphali concrete.

336.3.2.3 Prime coat shail be applied oniformly at the
rate of 0.10 to 0.30 gallon per square vard. [i shall be
applied when the au temperalure s 40°F and asing, os
authorized by the Engineer.

3236324  In order to prevent lapping at the joint of two
applications, the distributor shall be promptiy shut off. A
hand spray shall be used to touch up all spots mussed by the
distributor.

336325 The pressure distributor used for applying
prime coal material shall be equipped with pneunuiic Urcs
and shall be so designed and operated as to distribute the
prime malerial in a uniform spray without atomization, in
the arnount and between the kimiis of temperaiure specified.
It shall be equipped with a speed tachometer registening fee
per minnte and so located as to be visible to the truck driver
to enable him o maintain the constant speed reguired 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 rutes of application shall not vary
from the rates specified by more than 10 percent. Suitable
means for securacy indicating at all times the temperature
ol the prime material shall be provided. The thermometer
well shall be so placed as not to be in contact with a heating
lnbe.

336.3.2.7 The disiributor shall be so designed that the
normal width of application shall be not less than 6 feel.
with provisians for the application "of lesser width™ when
necessary. If the distribuior 1s equipped with heating

allachments, the prime coal material siull be circuliled or

agitated to provide the application temperature specified by
the manufaclurer.

336328 if the prime con has noi been compieielv
absorbed prior o the stat of placing the asphal concrete
pavement. sulficient sand shall be spread over the surtace
to Dlon the evcess dnd pres ot wack iz onder ral i ~Sasd
Prom b
plicing the asphall concrele suvement, loose o1 excess sund
shalt be swept [rom the base. 11y sund cover is speciiied n
the Supplementary Specifications or noted on the drawings
1o cover a prme coat. il shall be applied within 4 houvrs after
the application of prime coat. as authorized by the Engineer.

shatl e applied ws divecrsd by the Fogmeer,

336329  Aprune coatshall be prevented from spraying
upon adjacent pavements, siructures, guard rails. guide
posts. culvert markers. frees, and shrubbery thal are not 1o
be removed: adjacent properiy and improvements: and cther
lacthities or that portion of the traveled way beiny used by
traffic.

3363210 The Contractor shall protect a prime coat
against all damage and markings, both from oot and other
traffic. Bamicades shall be pluced where necessary io
protect a prime coal. Damaged prime coat shall be repaired
by the CONTRACTCR, a his expense.  Asphalt concrele
pavement shall not be placed until 2 pame coat has been
accepted by the Engineer.

3304 TACK COAT

336.4.1 I the asphali corcrele pavement s beiny
constructed directly upen an existing hard  suriaced
pavement, a fack coat shall be evenly and uniformiy applied
Lo exisiing 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 lack
coat 15 applied. No areater area shall be treated in any one
day than will be covered by the asphailt concrete daring the
same day. Traffic will not be permitied over Lack coat.

33642  Tack coat shall consist of cationic emulsified
asphalt as specified in Section 113, Application e ghall
be 6.03 10 0.12 gallon per square yard.

33643 Antack coat shall be applied 10 the surlace el any
course i, in the opirion of the Engimeer. the surface 1s such
that a satisfactory hond cannot be obtained between 11 and
the succeeding course

33544  The contact surfnces of all cold pavement joints.
curbs. gutters. manholes. and ke like shall be painted with
a tack cout smmediately beire the adjoining asphalt
concrete 15 placed.  Strfaces where a Lack coal s recired
siall be cleaned ol ! leese maternal belore the Lok coent s
applied.
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336.5 PLACEMENT

336.5.1 Asphalt concrere may be placed when the ground
terperature 18 40°F and rising and the weather is favorable.
s anihorized by the Engincer. Quiet asphait concrete and
plant mixed seal coat may be placed when the pavement
lemperature 1s 60 “F and nising, and the weather is favorable
Lo construction, as anthorized by the Engincer. Malcrials
may not be placed in either wel weather, Or 0n a wel or
damp surface. of on frozen supporting material,

336.5.2  Anasphall concrete pavement It shall be placed
uniformiy, at a temperatwre within the compaction range
specified in the autherized job mux formula. without
segregation, to such a depth that aficr compaction it will
comply with the specified cross seciion and grade. specified
in the plang and specifications. The lemperature of 16 mat
shall be in a unifomn range of 15 °F transverse the nut aller
placement behind the paver. Asphall concrete shall be
placed and compacted in uniform layers/lifiz, + 3716 inch in
10 feet of the lifl finish grade  The compucted thickness of
a layer/1ift shall be equul or greater than two {2} Limes the
maximm size aggregate but less than or equal 4.0 inches
for a SP-H aggregate gradations. The compacied thickness
of a layer/ift shall be equal or greater than two (2) times the
maximum size aggregate. but less than or equal to 3 inches
for Types SP-1II, SP-1V, B, C. and D aggregate gradations.
Pavement Lfi thickness' shall be selecied 0 usc the
maximum size aggregate. Lift thickness(s) and asphult
concrele type, designating the maximum nominal size
aggregale, shall be cither specified in the CONTRACT
docnments, or as directed by the GNGINEER. SP-ll
gradation mixes shall not be used [or tie surface course.

336.53  Placemenl shall be continuous. withowt
inferruption. No greater amount ol the mmxiure shull be
delivered in any one day than can be placed. compacted and
finished that samne day.

336,54  No asphali concrete swrlace course shall be
placed which cannot be finished within dayhght hours of
the same day it 15 1aid unless authorized by the Engincer.

336.5.5  Innaow, deep, iregular sectons. uilersections,
lurning radiuses, turnouts, cnl de sacs, or driveways, where
it is impractical to spread and (inish the base and leve! the
surface mixiures by machine methods, the CONTRACTOR
may use placement equipment or aceeptable hand methods,
as authorized by the Engineer. The CONTRACTOR shali
place material in lifis a specified and nol exceed the limits
of depth of the compaction equipment. Hand placed and
compacted mateniad shall be placed in lifts not greater than
2 itiches maximun compacted depth, The fimsh sorface
shall be checked with a 10 feet straight edge. true and level
to the adjacent asphalt concrete pavement. Humps shall be

(REVISED Jun, 20603 UPZATIE N, 7)

milled wue and level and depressions shall be {illed and
finighed to comply with this specilication.

336.5.6  Pavemeni s of 10 feet or more in width and
100 feel or miore 1n length must be paved with an approved
bituminous paving machine. Asphalt concreie should be
placed with a paving machime for all sections if'a paver is
availabie.

33057 Deposting and spreading of the asphaltie
conerete shall be accomplished by means of a biluminous
paver except as specified m 336.5.4. Buuminous pavers
shall be self contained. self propelled units. provided with
a automated leveling activated screed or 3 suike ofl
assembly. with heating capabilities, and capable of
spreading and (imishing courses of bitumunous plant mix
material in lane widihs applicable to the litts and thickness
speciflied i the plans and specifications. Pavers shall be
ree of Muid leaks. Pavers detected 1o have leaks shall not
be altowed on the project

33658  The paver shall be equipped wilh a receiving
hopper having sufficient capacity for nniform spreading
operaion. The hopper shall be equipped with a distribution
system io place the mixture uniformly in [ront of the screed.
The hopper shall be operated at 50% or greater capacity
during paving operations. Paving shall not be allowed when
the hopper 5 at less than 0% capaeity

33659  The sereed or strike off' assembly shall
elfectively preduce o uniform surface and texire without
teaing, shoving of gougng the mixture. The paver shall be
operated at o forwwrd speed consistent with aUlshiciory
Liviny of the mixince.

336.5.10  The paver shall be operated with an amomatic
leveling device controlled from an external vuide. approved
by the ENCINEER  The screed shall be zeroed by the
CONTRACTOR on g template or blocks set 1o the same
depth us the loose mat beaind the paver. prier to sart of
placement ol cach it ol o material. as directed by the
ENGINEER. Verification aof the target loose hiil thickness
shudl be made al regular intervals during the plicement. The
lonse Nl thickness. N tickness behind the pas er shall be
defined by the TONTRACTOR and reporied 10 the
ENCGINEER for relerence priar oo sartup of o bii
placement. Breadousting ol excess edye material anver the
surface of a precompacted lifi shall not he permitied.

336.6  COMPACTION:

336.0.1 Asphialt conerete compaction shall egin when
the asphalt conercle iemperature is it the compaction
temperature range specified i the authonzed job mix
elure the

lormula  Compacion shall be compleled
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temperature of the material cools to less than 2004F.
Compaction may be allowed on material with a temperature
less than 200YF and greater than 185YF, as authorized by the
ENGINEER. Compaction on a lift shall not be altowed
when the emperature of the 1ifl 15 less than 183 'F. The
muiteriad shall be compacted 1o a density of at least 93% and
not greater than 97% of the theoretical maximum density as
determined by ASTM 132041, The CONTRACTOR shall be
responsible for the development and implementation of the
compaction program. A reference compaciion progrant
shall be defined by the CONTRACTOR and reported in
wriling 1o the ENGINEER for each job mux formuia/lift
thickness to be used on a project.  Changes in the
compaction program shall be reported to the ENGINEER as
they may occur. Repair and replacement of damaged
adjacent property and suuciures, resulting from the use of
vibratory rolling equipment, shall be the responsibilily of
the CONTRACTOR, at no cost o the OWNER. A
CONTRACTOR may construct a test strip, a minigum of
10 leet wide and 250 feel lonyg, to establish the rolling
pattern for an asphalt mix and lift thickness 10 be placed on
the project, as directed by the ENGINEER. The test stnp
shall be paid for in accordance with the requirements of the
CONTRACT, as authorized by The ENGINEER.

336.7  JOINTS

336.7.1  Care shall be exercised tn connection with the
constraction of jomts 1o insure that the swface of ihe
pavement 1s trie to grade and cross section across the joint.
Periodically, joints shall be tested with a 10 feet siraighi
edge to verily 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 ihe joint
shall comply with the requirements of this specification.

336.7.2  After Construction of a joint along any adjoinina
edge such as a curb, guller, or an adjoining pavement i
{ree edge. and alter the hel mixture is placed by the
{inishing machine, suflicient hoi material shall be carried
back to fill any space lefi open. This joint shall be properly
“SET UP" with the back of a rake at proper height and level
to receive the maximum compaction. The work of "setting
up" this joint shail be performed by compeient workrnen
who are capable of making a correct, clean, and neat joinl,
Excess material shall be removed. Broadcasiing excess
material onto the adjacent asphalt concrele pavement
surface will not be allowed. Excess material at an edye joint
shall be removed and discarded if nol required for
compaction.

13673 Longitndinal and transverse joints shall be made

in a careful manner. Well bonded and sealed joinis are
required.  Joints between old and new pavements cr
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between successive day's work shall be carefully made in
such a manner as 12 insure a therough and continuous bend
between the old and new serfuces. In the case of surlice
course. the edue ofhe old surlace course shall be et back
for iis Il depth <0 4z 1o expose a fresh surfice and. il
necessary o oblain a well bonded jomt, shall be painted
with 2 ek coat after which the hot surface mixiure =hall be
placed in contact witk it and raked 10 a proper depth and
arade. Before placing mixiure against contact surfuces of
curbs. guiters. headers, munholes, etc., they shall be painted
with a tack coat. Jomnis shall be tesied with a 10 feet stratght
edge to verify the smoothness of the surfaces transition of
adjacent matertalis;. A 10 feet long swaight edge shall be
placed perpendicular ‘o the joint extending equally on both
sides of the joiml. The smoothness ol the surfices acress e
joint shall comply  witlh the requirements al this
specilication. Longitidinal end tansverse joints shall be
compacted paratfcl Lo the joint. Transverse and longitadinal
joints shall be stagpered a minimum of 1 foot offse: from
the jaimt of a lift cither below or above, and completely
bonded.
3368  PAVEMENT FENETRATIONS. MANHCGLES
AND VALVE COVERS: Manhole frames and
vilve covers shall be adjusted as per the Standard Drusw ngs,
or us direcied by the CNGINEER. The limish suefiace at (hg
top ol all asphalt conerele pavement penetrations. t c.uade
Lut ne be limited e ranhals Frames and calve cosers aaall
be constructed 10 and =e parallel in all dwecthions the 1inish
surface of the surrounding asphalt concrete pavement prior
to placing the surface course.

3369  SMOOTHNESS: Upon completion. the pavement
shall be true to grade and cross zection, Except any changes
of grade, when a 10 fool strazghi edge is taid on the fnished
surface of the roadway. the surface shall not vary rom Lhe
edge of the straghicdge more than 3716 inch. ARer the
completion of finai relling, the sinvothness ol the course
shall be checked. ard the irrepularities that exceed (he
specilied televances and or retain water on the suriuce shall
be corrected by the CONTRACTOR ot the no cost L the
OWNER, as directed by the Engineer.

33610 SAMPLING AND TESTING

336.10.1  Asphail concrete tests shall be performed in
accordance with the vequirements of this specification. the
Supplemental Techrical Specifications, or as directed by
The ENGINEER.  Asphalt concrete analysiz shall he
performed 1n a laboratory aceredited in accordance with the
requitements ol the New Mexico State Highwa ard
Transportauon  Department “Procedure for Approy il of
Tesuny Laboratores fo Perform Inspection, Testing, and
Mix Destgn Services”, April 13, 1998 Edition. Testing
equipment used 1n the performance of specified testing shall
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be calibrated annually with calibration standards traceable
1o the National Bureau of Standards. Ceriification records
shall be maintained at the Laboratory for review by The
ENGINEER. A copv ef the certifications shall be submitted
10 The ENGINEER upon request. The sampling and tesiing
shull he performed by a technician certified under the New
Mexico State LEiphway and Transporlalion
Department/Associated  Contractors  of New  Mexico
Technical Training and  Cernification  Program  lor
ASPHALT and SUPERFAVE. "™

336.10.2  Matenal Sampling: A quality assurance asphalt
concrete material field samiple shali be taken m accordance
with the reguirements of ASTM D979 for each job mix
delivered. The matenials 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 projeci. as
directed by the ENGINEER. The sample shall be of such
size to provide materiat for all tests specified and a split
sample o perfonn verification/referce 1ests for gradation
and binder content, i required.

336.10.3  Material Tesling

336.10.3.1  Asphalt concrete quality assurance sampling
and testing shail be performed 1n accordance with the
requirements of this Specification, the Supplemental

Tecknical Specifications. or as direcied by The
ENGINEER.
336.10.3.2  An quality assurance asphalt concrele sample

shall be sampled, tested, and reported in accordance with
the reguirements and procedures of SECTION 116-
ASPHALT CONCRETE. {1610 SAMPLING AND
TESTING.

336.10.3.3 A CONTRACTOR may challenge production
nurerial test results, binder content and aggregate gradation,
and request that the retained split asphalt concreie sample of
record be released 10 his assigned laboralory and tesied lor
compliance, as authorized by the ENGINEER. A challenge
notification shall be made in writing to the ENGINEER by
the CONTRACTOR within 28 cafendar davs from date of
sampling. Challenge test results shall be submutted 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 “mulli laboratory™
precision tolerances specified, T53 for binder content,
ASTM C117 and C136 {or aggregate gradation. Challenge
and record test results that comply with precision tolerances
will be averaged with the companion test resuits of record
and the material pay lactor, Pm recalculated as directed by
the ENGINEER. Challenge and record test resulis that do
not comply with the precision tolerances will direct the
disqualification of the challenged and record samples, as
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directed by the ENGINEER. Cul/core samplers: wili be
taken from the area(s) represenied by the disqualified
challenge samplelz) and evaluated by ihe lzb of record
under the observation ol the CONTRACTOR. in accerdance
with the requirements of these specificaiion and replace the
disqualified sample test resuiis. Analvsis of the replacement
cutcore sampleis: may not be  challenped The
CONTRACTOR will submit challenge 1cst resulis in
writing (o the ENCINZER for each split sampe relessed 1o
biz assivned laborutory ¢ record Chalienees lilec asier (he
time himitanons will aol be considered. The GWNER shall
pay lor all complving tests,

336,104 COMPACTION TESTING

336 10.4.1
compaction sampiing and lesting shall be periormed in
accordance with the requiremenis of this specificanon, the
Supplemental Technical Specilicauons. as divected by The
ENGINEER. Each Nl for each 1vpe of asplalt concrere
pavement placed each dav. shall be ested {or contpaicion

Asphalt conerete pavement quahty assurance

3361042 Apasphall concrele pavement compasiion Lest
shall be performed m accordance with the requirements ol
this specifieation, as directed by the Engineer A ‘est shall
determine the commpaction at a location of a fresh
constructed asphalt concreie readway Uifi. Compaction shal
be caleulated as the field densily at a location ol 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 ) of the
acceptance sampleis) taken for that dav's placement,
repotied o the nearest one tenth of o percent. xxx.x.%. A
maximum theorctical densty (G, shall be delermined in
decordance with ASTW D204 1

3361043  The field density at a locauion for a lLi of SP-
H material shall be determined from a core sampie. One
core sample shall be taken {or each 11 ol 230 icns. or
fraction therec(, placed each day. but not less than 3 cores
per day, as directed by the Engineer. The density ol o core
shall be determined in accordance with the requirements of
D2726 and reported i the nearesi one-tenth pound per
cubic ivot.

33610441 The fiedd compaction al 2 location for Type
B. C. D. E. SP-I, ung SP-1V matenals. shall be mensured
in accordance wilh the requirements ol ASTM D2950
Density of Bimminous Concrele in Place by Nuclear
Methods. at the minimum rate of three tests per i of 500
sy. or fraciion thereof, for each type of asphalt material
placed in a day, as directed by the ENGINEER.

33610442 A relerence densily test of the support
material, for the asphalt concrete roadway lift to be
consiructed. skall be taken prior 0 the placement of ihe
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fresh asphalt concrete lifi, or delined [rom previous test
results. The density of the support material shall be used as
reference in performuing the densuly test of a [resh asphall
concrete lift in accordance with the requirements ASTW
D2950. piaced over the suppart material. A density (estol
the support material shall be wken at the rate of one 111 lest
for cach 300 sy of surface or less 0 be paved over in a day.
as directed by the Lngineer. The density of the support
material shall be reported as "reference suppeort material
density" in the compaction test report of the constructed
asphalt concrete pavement over the area represented by the
suppert material compaction test.

336.10.4.43  Core samples of the compacled asphalt
pavement of SP-111, SP-1V, B, C, D, and E asphali concrete,
may be taken and tested to determine conformance of the
finished pavement with the specified requirements either us
requested by the CONTRACTOR, as directed by the
ENGINEER. Samples shall be takemn and tested in
accordance with the requirernents of 336.11.4.3, al the rale
of three (3} core samples per LOT lift, as directed by the
ENGINEER. and paid by the QWNER. Compacticn
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 o cost 1o the OWNER where core
samples are taken. The OWNER shall pay for all
complying tests.

336.10.4.5 Field compaction lests shall be ken at
random locations on an asphalt concrete pavemnent lifi. as
directed by the ENGINEER. Three (33 general areas at
which a tesi should be taken are either adjacent lo the free
edpe of the mat. or the mat nterior. or adjacent (o a joind.
The number of tests tuken will vary but the total number of
tests taken on any project shall be m the approximate
praporiions specificd in TABLE 336.A,

336.10.4.6  Sampling and tesung of quiet asphalt concrete,
and measurement and payment shall conform to the
requirements of SECTION 328.

TABLE 336 A - Asphalt Concrele Pavement Lift
Compaction Test Location Proportions

Location % of total tests
Free Edge of Mal' 201033
Mat Inierior 33 to 60
Joings® 201033

NOTES:

1 The lree dpe of Mat test shall be taken i the srea berweens
cne (1) foot and (wo (2) lewt In Lo Bee edge ol o T

2 Joints shall include e Torgimudinal and Transyerse bult o
between adjacent Lifts of asphalr baving the surae Hinish
slevation. Tests may be taken on material placed agamat o cold
juinl edge of {ormed surface.

[REVISED Jan, 2003, LIPLATE Ne. 7)

336,103 Full depth cores of asphalt concrete shuli be
taken to determine the depth of struciure and the depib pav
fuctor, PP delined i TABLE 2% B as direcied by e
Engineer. A minmmum o three cores. havimg an owside
dianeier cqual ov greater than fowr 4 vinches, shall be waken
af random for eack 1000 sy, or fraction thercol. placed.
Cores  shall be cvaluated  in accordance  wnh  the
requirements of 336.12.2.3 4. The core length. depth ol the
pavement. shall be determ:ined based on the averare ol three
measurements of e length of e core. measured from
circular ends of a sample. All measurements shall reporied
0 the nearest 0.125 ' I8 inchi. Plant mixed seal ceat shall
not be included in the depih of structure.

336.10.6.1 Test reports shall include but not be hmited to
the informaiion specified in TABLE 336.B.

TABILE 3368 - TEST REPORT(s}
A Field Data and Test Resulis:
1 Date of Sampling/Test
City of Albuguerque Project Number or Parmit
Number
Project Title
Asphalt Concrete Supplhier

3]

Delivery Ticket Number (asphalt concrete
siunple-only:
6 Job Mix Formula Number
t Location of sampleilest as delined by Coniract
Daocuments
8 Time of Sampling/testing
9 Matenal temperatere at time of sampling. oF
10 Ambient lemperafure at ume of sampling. oF
11 Field test results with reference specification
limits (compaction test}
B. L.aboratory Tast Resulls
| Laboratory resulis as defined in TABLE 1i6.F
(asphalt concreie material)
2 Field Test Data as required in 336.11.4
[compaction reporis)
Pavement Structure Depth (individual cores und
average depths for Lot}
C. Recommended Pay Adjusiment Faclor fora
LOT
[ C,.. matenal Lictor, see TABLE 336.C
2 Oy, placemenvcompaction factor. see TABLE
336D
PIF . depth iacor. see TABLE 330 E

=

4

RRID IR SR Fest resulis o shall e reported 0 he
ENGINCER, CONTRAUTOR. Supplicr wnd dMaieriads and
Testing Laboratory. Canstrucuion Dhvision. Public Works

Department, in wrifing.  wihip working  davs ol
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completion of the sampling of the asphalt and/er the fleld
testing. Nen-complying tests shall be reporied o The
ENGINEER, CONTRACTOR, supplier and Matenals and
Tesung Laboratory, Construction Division, Public Woarks
Departraent, within 1 wotking day of completion of the test.

336.10.63  The New Mesico Regisiered Professional
Engineer in direct charge of the laboratery shall cernfy on
a quality assurance test report that the test procedures used
to generate Lthe report complied with the specifications.
336.11 MEASUREMENT AND PAYMENT:

336.11.1 Measurement: Asphalf concrete pavement shall
be measured by the sqpare yard of full depth pavement
including each type and Lifl of material delivered , placed,
compacted, and {inished at the project, as specified in the
CONTRACT DOCUMENTS. Asphalt concrete pavement
shall be measured in a LOT. as direcled by the ENGINEER.
A LOT shall be 500 sguare yards. or fraction thereol, or as

specified in the suppiemental technical specificationz. of

construcied asphall concrete pavemeni specilied in the
CONTRACT documents, to full depth over supporting
materials of either subgrade, base course, weated base
cowrse, or exisiing asphalt concrete pavement, as direcied
by the ENGINEER. Each LOT shall be divided into
SUBLOT(s) for each [ift thickness of asphall concrete in the
pavement.

336.11.2 PAYMENT

336,11.2.1.1  Asphali concrele pavernent placed 1n an ares
of 10 feet or more tn width and 109 feet or more in length
{requinng machine laydown) shall be divided imo LOTS
and paid at the adjusted CONTRACT unit price, specilied
in this section, as anthorized by the ENGINLEER.

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 Lhis section. as authorized by the
ENGINEER.

336.11.2.1.3 A LCT of asphali concretle pavement shall
be paid at a anit price eqnal (o the sum of the CONTRACT
unit prices of 1ts SUBLOTS, each Lifi of asphalt in a LOT,
the sum adjusted for deviation of full depth of structure
from CONTRACT specification. The unil prnice fora LOT
shall be calculated in accordance with the equation below.

UP'= PF, x UPuuprons

P, LOT unit price
PF,,, depth factor defined in TABLE 336.D

{REVISED Jan, 2003 UPDATIE No. 7

UPuipee U=+ UPI + URT L sum of
SUBLOTS' unit prices, see 336.12.2.2

336.11.2.2 A SUBLOT, a Wl of asphalt conerete in a
I.OT, shail be paid at the adjusied CONTRACT unil price
determined in aceordance with the equation below,

L-’F!:.;_;\'_ F\ A LJP|

F.. 0.3 x(Cp,.— Cul SUBLOT adjustment factor
Can material factor, see TABLE 336.C

C... placement/compaction factor. see TABLE
336.0
UP,v. CONTRACT unit price for a SUBLOT

336.11.2.2.2  The material factor. C,,,. is the material
acceptance factor for a SUBLOT determined in accordance
with TABLE 336.C, based on the absolute value of the
deviauon of the average value. or anthmenic mean 1My of
the daly acceplance sinplersi test results [or the SUBLOT,
deviauon fom the CONTRACT authonzed job m:x formula
trgets; T for cithar combined aggresae gradation or
Linder content

336.11.2.2.3  1f the deviation is equal or less than the
allowable deviation. D’, the corresponding material pay
(actor, 7\, shall be used.

336.12.2.2.4  The SUBLOT placement/compaction factor,
C\ ¢~ shall be defined in accordance with TABLE 236.D, as
dirccted by the ENGINEER. The factor is determined
based on the average of the compaction tesis laken for a
SUBLOT. with no single test nenther less than 9¢.0 % nor
areater than 97.9 % Acceplance compaclion tests shall be
performed in accordance with the requirements of
336.11.4. A SUBLOT having a compaclion tesls) either
less than 90.0 % or greater than 97.9 % shall be evaloated
and an appropriale pay luctor assigned., as direcied by the

ENGINEER.

336.12.235  The depth facior. PF ,, shall be defined in
accordance with TABLE 3306 E. based on the averee deplh
ol a minimum cf trree ull depih coves then at random Ior
cach 000 sy o Practon there o with no singde core less
than the specilied section depth less O 75 Y peme s
directed by the ENGINEER  Hoacore sy aic idens led Jal
depth ol the specified depth Jess 075 19 mmu
additional cores shall be taken 1o verily the condition. The
condition shall be eviluated and either an appropriate pay
factor assigned or the asphall concrete pavement removed
and replaced with complying pavement, as direcied by the
ENGINEER.
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TABLE 336.C - MATERIAL FACTOR, C ., FOR GRADATION & ASPHALT BINDER CONTENT

NUMBER QF DAILY SAMPLES

D MAXIMUM ALLOWABLE DEVIATION[1. 2, 3]

| I 40D | 20D D
2 DR D+037R D -0.10R
3 D 1 0.30R D100R D-0.14R
1 D1 0.16R D-0.01R D-0.17R
5 D+0.11R D - 0.0IR 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-025R
9 D+ 0 05R P -0 09R D-0626R
10 OR MORE D+ 0.04R D-90I16R D-6.27R
MATERIAL FACTOR. C ., [3] 0.85 09s 1.00

[13 D, preduction tolerance £ %, see 336.5.1.2, and anthorized job mux formula: R, o7 1est values, maximwm - minimum
values, M, average test valne of a SUBLOT s acceptance samples test resalis: T, targe: value specified in authorized job

mix formmula.

[2] The malerial factor, €, shall be the lowest laetor selected for iT-M| < D caleulated for either {a) the combined
agpregate gradation and material passing the nominal maximwm size aggregate screen, 3/8 inch (9.5 mm), and smaller
screens of the project authonzed job nux formmla. or (b} the asphalt binder content.
J3] If the absolnie value of the deviation of the daily mean from the targel exceeds the maxinmm allowable deviator a
SUBLOT, [T-M]| z D, the SUBLOT shall be removed and replaced with material camplying with this specification, al no
cosi to the OWNER, as directed by the ENGINEER. I it is determined by the ENCINEER io be more practical (o aceept
the SUBLOT matenal, it may be accepted under wriilen agreemeni between the OWNER and the CONTRACTOR. al an

assigned pay factor, €= 0.70. lora SUBLOT having a compaction factor. .

- 0,90, ag directed by the ENUINEER

TABLE 336.D - SUBLOT PLACEMENT/COMPACTION FACTOR.

Average Test Resulis Facior, O

98.0 % and greater [
97 1t 979 083
53010970 1.00
92.01092.9 .93

91.0 10 91.9 0,90 21

9.0 t0 90.9 5.83 2]

less than 50.0% [1]. 12"

[1] Thelifi defined for the SUBLOT shall be removed and replaced by the CONTRACTOR wath asphalt concrete pavement
complying with this specification al no cost to The OWNER, as directed by the ENGINEER. If it is determined by the
ENGINEER 1o be more practical to accept the SUBLOT, it may be accepied under written agreement between the
OWNER and the CONTRACTOR at an assigned compaction pay factor, C |+ 0.3C, for the SUBLOT, (i the SLBLOT
has a material pay factor, C,,20.85, as authorized by the ENGINEER.

When the 1ift accepted at this tactor is i (Inal surface course ol a street having w poested specd limit less than 40 mph,

the 1ifl shall have a FOG SEAL applied and sanded by the CONTRACTOR in accerdance with SECTION 333, a1 no

¢ost 1o the OGWNER, as direcied by the ENGINEER,
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TABLE 336.E DEPTH FACTOR, P¥,

Deficient Pavernent Depth PT",
0 - D.-d, C 025 0%
16
0.25 in . Ded, . 0.50 in idi Dy
{6 mum) J12.5 mm;
D.d, = 0.50 in Y|
£12.5 mmj
Excessive Pavemeni Depth, d-D PF,
De-d, < 0 1.00
NOTES:
d,, average depth of the pavement struchire 2s determined by field cores.
De, specified depth of the pavement structore of a Lot
[A] Corect deficiencies at no cost (o the OWNER. as divected by the ENGINEER, constructing the payement

to the depth, grade. crown. and cross slope dranage. specified inthe CONTRACT documenis,

(REVISED Jan, 2503, UPDATE No, 7) 336-9



SECTION 337

PORTLAND CEMENT CONCRETE PAVEMENT

337.1 GENERAL:  Portland  cement concrele
pavement shall consist of a mixwre of poriland cement.
coarse and fine agpregate, class 17 {ly ash, entrained air, and
admixwres, placed and finished on either a prepared
subgrade, or base in conformty with the lines, grades,
depths and dimensions shown on the plans or as specified in
the supplementary Speafications, and this specification.
The CONTRACTOR shall be solely responsible lor the
porlland cemenl concrete pavement consiruction supplied
under this specification. martenals,  proportionng.
placememnt, fimsh and curing. This work shall consisi of
consttueting a pavement composed of portland cement
concrete, In one course, with or without reinforcement us
specified, in compliance with the speciflications. lines,
grades, depths, and typical cross sections shown on the
plans or directed by the Engineer.

337.1.1 For consiruclion and reconsunchon  sireet
projects requiring pavement placemnent equal or yreater has
cither 200 cy, concrete per day, the CONTRACTOR shall
have a [ull time portland cemeni concrele constmction
supervisor on site to direct the pavement constraction. The
supervisor shall be ceriified as either an ACI certified
Concrete Field Testing Technician Grade I or the
equivalent National Institute for Certtfication of
Engineering Technologies Technician, with Specialy
Concrete Work Elements Level 1 82001, 82002, and Level
11 84002, 84003, 34004, 84010, The supervisor shall be
identified by the CONTRACTOR at the prepaving
conference and shall be the comtact person for  ihe
ENGINEER during portland cement concrete pavement
constriction.

337.1.2  Pre-Paving Conference

At the direction of the ENGINEER, a Pre-Paving
Conference shall be held no later than seven calendar days
prior to the stirt of pavement construction. The meeting
agenda/assigned responsibilities shall be accomplished at
the conference.

. ENGINEER/OWNER
A.  Scope of the project.
B. ldentify constuction management teatn and contuct
telephone numbers.
C. Review CONTRACT requirements for pavement
construction.
D. Review Quality Assnrance Program.

. CONTRACTOR
A. Review pavement construction schedules.

(REVISEL Jan., 2203, UFD2ATE NO7)

Proposed pavemenl construction schedule for
duration of the project,
B ldenufy  constrzclon
1elephone numbers.
I. Conwactor StuT
- Seb-Conirucior (s
. Supplieriz
4. Salety Manger
. Presenicenstniction placement procedure plans.
1. Equipment Schedule
Portland Cement Concrete Design Mix
Paving methodology
Tralle Cantrol Plan
Qualisy Cantrel Plan

personnel  and  comtact

2
3

[T PR W i (e

i DISCUSSHON ANDCONMMENT

RT2 REFERENUE S

337.2.1 American Sociely (or Tesung and Muaerials
tLatest =ditieni s ASTA

C31 Making & Curing of Concrete Test Specimens in

the Field
39 Test or Compressive Strength o Cvhindncal

Concrele Specimens
Co4 Specificaiton for Ready-Mixed Concrete
337.2.2  This Pubiicalion.
SECTION 101 PORTEAND CENICNT CONCRITTLE
SECTION 132 STZEL REINFORCEMENT
SECTION 105 CONCRETE CURING COMPOUND
SECTION 107 MOINT  FILLER  AND  SEALANT

MATERIAL
SECTION 302 BASE COURSE
SECTION 305 CZMIENT TREATED BASE
SECTION 307 FLANT MIX BITUMINOLS TREATED
BASE

SECTION 349 CONCRITE CLRING
3373 MATERIALS:
33731 The Pordand cement concrele used in the
pavement constructed under this section shall conforim to
the requirements of Seclicn 101 or as specified by Gie plans
and/or the Supplemental Technical Specifications.
33732  Steel remnforcement used in the concrele
constructed wnder this section shall confoim to the
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reguirements of Section 102 or as specified by the plans
andsor the Supplemental Technical Specifications and the
approved shop drawings of the steel reinforcement.

33733 Exponsion joint matertal. (llers, and sealants
used on the concrete constructed under this secuion shali
conform 1o the requircments of Scction 107 or as specified
by ihe plans andfor the Supplemental  Technical
Specifications and the approved shop drawings, if required.

213734  Liguid membrane omming compounds for curing
conecrete 1f used omn the concrete construcied under this
section shall conform Lo the requirements of Section 105 or
as specified by the plans andfor Supplemental Technical
Specifications.

3374 PROPORTIONING:

337.4.1  Proportioning of Portland cement concrete used
in pavements shall be as specified in Section 101 and
specified in the plans andfor Supplemental Technical
Specifications.  The specific proportioning shall be
specified in the mix design submittal provided by the
Contractor to the Engineer and the concrele supplied to the
project.

33742  (Empty)

-1

5 STRENGTH REQUIREMENTS:

Lad
Ly

33751 Portland Cement Concrete Pavement shall
comply with the reguirements specified in the plans and/or
specified in the Supplemental Technical Specification.

337.52  Porland cement concrete pavement may be
opened to traffic after it has obtained 85% of the design
strength speciiied or afler 14 days, whichever comes first.
The 85% of the design sirength shall be verified in
accordance with Section 101 by fleld cured concrele
cyiinders cured 1n the field the same as the concrete they
1‘eprcscnt.

337.6 CONSTRUCTION EQUIPMENT:

33761 GENERAL: Equipment and tools necessary for
handiing matenals and performing all parts of the work
shall be approved by the Engineer us 1o design, capacity,
and mechanical condition. The equipment shall be al the
juob site sufficiently shead of the start of construction
operations to be examined thoroughly and approved.

12762  SLIP FORM PAVIIRS:

137.62.1 iMachines for placing and (inishing concrele

BEVISED Jan., 2003, UPDATE NO.T)

pavemeni shall be mechanical sell’ propelled and self
leveling. of approved types and shall be capable of
compacting and linisking concrete as required  Sip lvrm
pavers shall be equipped wth an adjusiabic temphce or
reciprocaling sereed or aceens wranged wostthe ol e
pavernent swrbsce ic the moadwiy crown o 2lope shown an
the plans. Fhe paver shail be equipped with bt
assemblies. with or withont samping bars which cperale
over the [ull width of the surface being placed  When the
forward motion ol lhe paver 13 stopped. vibruory and
tamping mechanisms shell al=o be stopped.

337622
with or
assembly shall consizt cl internul spud 1vpe unils spaced nol
more than 30 inches apart across the width ol ihe paver
under the leading cdge ol the lised screed. Each v ibratony
unit shall be operated at 4 minimum rate of 7,000 impulses
per minute.

For pavers of the adjustable templaic 1vipe.
without reciprociticg screens. the vibrators

33763  CONCRETE SAW: The Contractor zhall
provide sawing equinment adequate in number of units and
power to complete the saving with a water cooled diamond
edge saw biade or an abrasive wheel 1o the required
dimensions and at the required time and raie. The
Contractor shall provide at least one standby saw in vond
working order. An ample supply of saw blades shall be
muntained at the site of the work ar all times donng sawing
operation. The Contractor shul provide adequate azliivial
lighting lacibiies for might sawing, All of this cquipmeni
shall be on the jos both before and continuously dunng
concrele placement.

33764  FORMS: Straight side {orms shall be made ofa
metal having a thickness of not less than 732 inch and shali
be furnished in sections not less than 10 fect in length,
Forms shall have & depth eoual o the specified. without
horizontal joiat, und i base width not less than 0.4 of the
depth of the forms. Flexible or corved lorms of proper
radius shall be used for curves ol 100 foot radius or less
Flexible or curved forms shall be of a design accentble 1o
the Engineer. Forms shall be provided with adequate
devices for secure setting so that when in place they will
withstand, without visible spring or settiement the impact
and vibration of the consolidating and finishing equipment.
Flange braces shall extend cutward on the base not less than
2/3 the height of the form. Forms wiih battered top surlaces
and bent, twisied, or broken forms shall be removed from
the work. Repaired forms shall nol be nsed uatil nspected
and approved. Built up lorms shall not be used excenl
where the total area of savement ol any speeiiied deplh on
the project s less than 10G o+ The wp Face ol the form
shall not vary from a Lrae slane more than 128 neh 0 10
ieel. and the upstanding feg shall noi vary more than 1 4



inch. The forms shall contain provisions for locking the
ends of abutting form sections together tghtly, and lor
secure setling,

337.6.5  JOINT SEALING APPLICATORS Applicators
for sealing materials shall be equipped with devices to mix.
heat and apply jomt sealers as required by the
recornmendations ol the manufacturers of the material being
used. Applicators shall be equipped with pressure type
devices with adcguate hose and a nozzle so ithat ihe
specified shape factor may be constructed.

3377 PREPARATION OF GRADE:

33771  After the roadbed has been graded and
compacted, the grade shall be trirmed to {inish grade and
cross section, extending the work at least 2 feel beyond each
edge of the proposed concrete pavement.

33772 Thesubgrade ar aggregate base npon which the
pavement is 1o be placed shall not vary more than £0.10
{oot of the finish grade elevation and cross section specified
prior to placing concrete. When cement or asphali rened
bases are used, finish grading shall be done at the time Lhe
base material 15 placed and shall be mantained o uve
section and grade uniil concrete placement is completed.
The Contractor shall set reference lines. approved by the
Engmeer, parallel (o the established grade as a means of
grade control [or subsequent finish grading operations.
3317.8  SETTING FORMS:

337.8.1 BASE SUPPORT: The foundation under the
forms shall comply with the reguirements of Section 301,
302, 305, and 307 and the supplemental techmcal
specificalions, as applicable, 3o that the form, when ser, will
be firmly in contact for its whole length and at the specified
srade. Any grade which at the form line is found below
established grade shall be filled to grade with granular
material in lifis of inch or less for a distance of 18 inches on
each side of the base of the form. and thoronghly
compacted. Imperfections or vanations above grade shall
be corrected by tamping or by cutting as necessary.

33782 FORM SETTING: Forms shall be sel
sufficiently in advance of the point where concrele i3 being
placed to permit checking the forms for line and grade.
After the forms have been sei (o correct clevations, the
grade shall be thoroughly tamped. mechanically or by hand,
al both the mside and outside edges of the base of the forms.
Forms shall be staked into place with not less than 3 pins fox
each 10 foot section. A pin shall be placed ai each side of
cvery joint. Form sections shall be tightly locked. lree from
play or movement m any direction.  The {orms shall not

(REVISED Jan,, 2003, UIPTIATE NOUT)

deviate ram irce line by more than = - vne ozl a ans
point. No excessive seiilemenl or springing of Jorms under
the finishing machire will be wlerated  Forms shall be

cleaned and otled prior to the placing ol concrete,

337835 GRADE AND ALIGNMENT @ The ligriment
and grade clevations of the forms shall be cherked. and
carrections made by ke Conwactor immedineh belore
placing the concrete. When any lorm has been dizrbed or
any grade 1s Jound unstuble. the form shall be resel and
rechecked.

33784  CONDITICNING OF SUBGRADE GR BASE
COURSE:
337841 When side forms have been securely set (o

grade the distance Fom Lop of form w0 top of subgrade or
base course shall be checked in all areas 1o be not less than
the specified paveraent depth nor greater than the pavernent
depth plus 0.3 i and browght 10 proper cross sectien. High
arcas shall be immec. Fow areas may be Sled and
compacted 0 a cordition similar (o that ol =aroundmg
urade.

337.842 Linless tresied Dbase course nuderial s
specified, the subgrade or base course shall be niaintained
in the specified compaction maoisiure range when pavement
15 1o be placed within 24 hours of completion of subgrade
preparation or aggregale basc course construction. [f the
time to pavemen! constniction exceeds 24 howrs. the
prepared subgrade or agpregate base course shall be prime
coaied by the Centractor at no cost o the OWNER

3379 PLACING CONCRETE:

13791 Concrete shall be placed on the prepared
subgrade or aggregate base in uniform depth lor the full
width of the lane or area © be paved, withoui segregation,
and 10 provide 2 minimum of redistribution. The placing of
concrete in windrows or other methods whick require
excessive redisirzbuticn will be permitted for siip [onm
pavement consiruction only.  Placing concrete shall be
continnous belween transverse joims withou! the ke ol
intermediate bulkheads.

3379 MWhern cencreie pavement is lo by placed
adjoiming new iy consinueted concrete pavement. the loading
placed on the areviously constucled panemeanl shall be
linited to the foliowing.

337.9.2.1  Ligh loading will be permitted 5 days after
placement or when the pavement has reached 30% ol 1ts
design strength, whichever comes firsi. Light leading is the
placing and operating of the placement/(inishing screed and
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other finishing bridges,

337922 Heavy loads will riot be permiited vnul 4
days afier placement oy until the concrete has reacheg 85%
ol its design strength, whichever comes (irst. Heavy loads
are vehiicies of any size.

33793 Concrete shall be thoroughly consolidated
against and along the faces ol all forms and along the full
length and on both sides of all joint assemblies. by means of
vibrators ingerted in the concrete.  Vibralors shall not be
permiited (o come [ contacl with a joint assembly. the
grade, or a side form.  In no case shall the vibrator be
operated longer than 15 seconds in any one location,

33794 Conerete shall be deposited as near 1o expanszion
and contraction joints as possible without disturbing them.
but shall not be dumped from the discharge buckel or
hopper onto a joint assembly unless the hopper is well
centered on the joint assembly.

137.9.5  Should any cenerete materials fall on or be
worked into the surface of a completed slab, the matenal
shall be removed immediately by approved methods.

337.10 TESTSPECIMENS: The Contractor shall {urnish
the concrete for casting cylinders and other required tests.
Concrete testing shall comply with the requirements of
SECTION 101, as direcied by the Engineer. The Engineer
or an mdependent (esting laboratory designated by the
Engineer shall fabniecale and test specimens. Resnlts shall be
reported lo the Engineer, Contructor, suppler of the
concrete, and Owner. Sampling and testing of smaller
quantities of concrete used in minor paving work will ke
done as required by the Engineer.

337.11 JOINTS:

337111 GENERAL: Joinis shall be constucted of the
type and dimensions. and at the localons required by the
plans. Unless otherwise specified on the plans or approved
by the Engineer, transverse and longitndinal contraction
joints shall be construcied to the dimensions specified in the
Coutract Documents and at the locations shown on
anthorized joinl plan prepared by the Contractor and
authorized by the ENGINEER. Joints shall be complets
from edge of slab to edge of slab. Where imegral curb is
constructed, the joini shafl 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.

337.11.2 LONGITUDINAL JOINTS:

337.11.2.1  When required, delormed steel te bars and
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lgad transfer smooth dowel bars. of specified length, size.
spacing and material shall be placed perpendicular o the
longimdinal jownts, they shall be placed by approved
equipiment of ngicly sccured by chairs or other appresed
supports to prevent displacement during conerete placemen
and tinashing. Deformed e burs shall not be puairted or
coated with asphalt or other material. or enclosed in mubes
or sleeves.  When adjacent lanes of pavement are
constucted separately, steel side forms shall be used which
will form a key way aleng the constction joint. Tie bars
may be bent al right angles agaimst the form of the (s lane
constructed and stratghiencd into final position before the
concrete of the adjacent lane 3 placed or. in licu o7 bent tie
bars. appros ed two piece conceciors man be used

337 11.2.2 0 Lonziwdinad sbred joinis shall consist ol'a
graove, or clefl, extending downward Irom, and normal to,
the surface of the pavement. These joints shall be effected
or formed by an approved mechanically or manually
operated device to the a depth of not less than one-third the
depth of the associated puavement, by not greater than one-
quarter inch width, and line specified in the authorized joint
plan, while the congrete is in a plastic siate. The groove, or
clefi, shall be filled with either a premolded stip or an
approved sealer. Joints shall be compleie from edge ol slab
o edpe ol slab. Where miegral curly is consimicted, the joing
shall extend through the cur and have a depth not less than
the sum of the heizght el e neersl carb and one-kid the
depth ol the pavemerl slad.

337.11.23  The longitudinal formed joint Aller material
shall be installed 50 that its ends are in conlact »ith the
transverse Joinls {iller materal, il any.

3371124 Longnudinal sawed joints shalt be cui by
means of approved cencrete saws o the depth ol not less
than anc-third ihe depth ol 1he sssoctued pnyement. by nol
gredter than one-quiulen nci wigcth, and hine speciiied i the
authorized joint plan Sul vutde ines or devives shall

HE
be used 10 assure cutting the lonsiudingd joint on d-c ree
fine as shown on the acthorized joint plans. Fhe sawed aren
shall be thoroughly cleaned und cured unmediate.s ater
sawing.
337.11.3  TRANSVERSE EXPANSION IOINTS
337.11.3.1  The preformed expansion jown (ller shall be
contmuous from form ‘o form. shaped to the subgrade and
to the keyway along the form. Preformed joim liler shatl
be fumished in lengks equal 1o the wadih ol one trallic Line,
except that when ramp or one widih 13 more than 12 feet,
TOIPNH!

o pleces may be used preswled the motmm
institlled s 2 leet Dwneged or repaired ot Nler bl

not be nsed unless approved by the Engineer.
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337.11.3.2  The preformed expansion jownt filler shall be
held in a vertical position. An approved mnsialling bar, or
other device, shall be used il required 10 secure preformed
expansion jomt [iller o the proper grade and alignment
during placing and finishing of the concrete. Finished joinis
shall not deviate more than one half inch in the horizontai
aligniment from a straight fine. 11 joint Allers are assembled
in sections, theve shall e no offsets between adjacent units.
No plugs of concrete shall be permitied anywhere within the
expansion space.

337.11.4  TRANSVERSE CONTRACTION JOINTS:

337.11.4.1 Transverse coitlraction joints shall consist of
planes of weakness creaied by formng 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 o0 edge of slab.
Where integral curh is construcied, the joint shall extend
through the curb and have a depth not less than the sum of
the height of the miegral carb and one-third the depth of the
pavement slab.

337.11.42  Preformed Transverse sinp conMracuon jcinis
shall be formed by mstalling a parting strip 10 be lefl in
place. The strip shall form a groove or clelt to a depth not
less than one thitd the depih of the pavement angd not wider
than one-fourth inch.

337.11.4.3 Formed groove contraction joints shall be
made by depressing an approved tool or device into the
plastic concrele. The tool or device shall remain in place
until the concrete has attained its iniual set and shall then be
removed without disturbing the adjacent concrete, unless
the device 15 designed 10 remain in the joint. The grove
shall be to a depth not less than one-third the depth of the
pavement and not wider than one-fowrth inch.

337.11.44 Sawed contraction joints shall be created by
sawing grooves in the surface of the pavement of the
dimensions and at the spacing and lines shown on the plans
with an approved concrete saw. After each joint 1s sawed.
the saw cut and adjacent concrete surface shall be
immediately cured. The saw cut shall be o a depth not
less than one-third the depth of the pavement and 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 dunng the day and might,
regardiess of weather conditions. The sawing of any foint
shall be omitted if a crack occurs at or near the joint
location prior to the time of sawing. Sawmng shall be
discontinued when a cruck develops ahead of the saw. Al
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~

1l

coniraction jJoims W lanes adjacent o previously censtrucied
lanes shall be sawed before uncontrolled cracking oecurs.
I extreme conditions exist which make it impractical 1o
prevent erratic cracking by early sawing. a conlracrion joini
groove shall be ivrmed prior to inual set ol concrete as
pravided m Subseetions 337 11.4.2 ar 337.11.4 3.

337 1146 Sawingofihe joinis shall commence as soon
as the concreie has hardered sufficiently to perrnt sawing
withoul excessive jaint edge raveling, belore ransverse
shrinking cracks occur.

3371147
the requirements of Subsection 337.11.2.2
longitudinal formed joints.

Transverse formed jomnts shall comply with
{or the

337.11.48  Transverse construction joim:z  shall be
constructed at specified transverse joint locations specified
in the authorized ‘oiat plan when there is an falerreplion al’
more than 30 minnles m the concreting oparator No
trnsverse joml shall be constucted within 10 feer of an
CUPNSION JOINL COntiweLon pant. or phine o woakness i
sulTicient cororete has not been mixed gt the Time of
interrupuion g [erm o shib al least 10 Teet loag, the oxcess
concrete back 10 the last preceding joint shall be removed
and disposed of as directed by the Engineer.

[t i
s

337015 JOINT RING:
3371151 All jonis sawed in concrete pavement shafl be
cured after the remcva) of resulung dust or shury in

accordance with the Bllowing optional methods.

3371152
sultable moisture reiention materfal, at least aix inches i
width. shall be centered over the jomnt, weighted down for
its fill length with soil, sand or other material to hold 1t in
place.

Aosuip al curtng paper. polvethylens or other

337.11.53 A filler ol paper, jute rope. or olaer suitabie
material shall be forced mto the Joint and spraved with
curing compound.

3371154 Atape. al least 2-1 2 inches wide, made Irom
curing paper. palvathylere or other sutalle motsire
retention mrenal and previded with adhesive nierial near
each edge which will seal the tape to the pavement. shall be
centered over the :oint. and al the slab edges cxiend the tape
2 inches below the saw cul.

337.11.5.5  Theadhesive material shall be of a type which

can readily be removed [rom the pavement upon completion
ol the curing
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337.11.5.6  Alernate or cther methods for curing joinls
may De used when approved by Enjpineer. Methods shall
satisfactortly prevent the escape of moisture irom the
concrete at the joint and leave no dewimental residue
adhering 1o the pavement or joint surfaces. The Contractor
shall clean joints of deleterions matenal by (Iushing 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 ofthe type of materials or methods
used curing jeints, the material or methods selected shall be
applied 1o the joint immediately after the joint is sawed and
shall remain n place for a minimuwm of 48 hours afier which
the joint shall be cleaned and sealed, as provided m
Subsection 337,17,

337.11.6 LOAD TRANSFER DEVICES:

337.11.6.1 Dowels, when used, shali be held in position
parallel to the snrface and center line of the slub by a metal
device that is left in the pavement. Dowels shall be Jocated
at the mid depth of a pavement slab, perpendicular and
centered on the joint, aligned parallel o 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 thoronghty coated with
asphalt MC 70, or an approved lubricant, (o prevent the
contcrele from binding (o that portion of the dowel. An
approved dowel Cap or sleeve conforming io the
requirements shall be [urmished for each dowel bur used
with the expansion joints. The caps or sleeves shall fif the
dowel bar tightly and the closed end shall be water tight.
The sleeved end of the dowel shafl be lubricaled as
specified above.

3371163 Iu liew of using dowel assemblies
contraction joints, dowel bars may be placed in the full
thickness of pavement by a mechanical device approved by
thie Engineer.

337.12 FINISHING:

337.12.1 SEQUENCE: The sequence of [linishing
operations shall be strike ofT and consolidation, floating,
straaght edging, and final surfice texturtng. The addition of
water to the surface of the concrete to assist in Amishing
operations will not be permitled. The humudity above the
fresh concrete surface may be allowed to be improved with
& [ine fog spray generated by means of approved (ogying
equipment.

337122 FINISHING AT JOINTS:
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3371221 The conerete adincent 1o formed joints =hall be
compitcied or lirmiv placed without voids or seweshuon
agatnst the joint rmaterial. also under and around 211 Joud
transler devices, joint 2ssembly unus, and other [zalures
designed 1o extend inio the pavement. Concrete adjacent 1o
juints shall be mechanically vibrated.

337.12.22  Afier the concrete has been placed and
vibrated adjacent to the joinis. the finishing machine shall
be brought forward, operating in a manner 10 aveoid damage
or misalignment of jomnts.

337123 MACHINE FINISHING: Vibrators for fuli
width vibration of concrele paving slabs shall meet the
requirements in Sebszecuion 337620 I umform and
satisfuctory density of concrete 15 not obtained by the
vibratory method at joints, along forms, al structures., and
throughout the pavement, the Contractor will be required 1o
furnish equipmeni and methods which will produce
pavement conforming to the specifications, During the 4irst
pass of the finishing machine. a uniform ridge of cencrete
shall be maintained ahead of the front screed for its entire
length.
337124 HAND FINISHING:

3371241 Hand Naishing methods will sot be permited
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
alreudy deposited on the grade when breakdown cccurs.
Hand tools shall have a length of not less than 3 leet and
shall be floats or darbies only. Trowels, ‘fresno’s”, and
slicks shall not be used.

337.12.43  Narrow widihs or areas of
dimensions where uperutiuns ol the mechamical equiprent

nregular

is impracical may be [nished by hand meithods. Concrete.
as soon as placed. shall be sirvuck ofT and screeded  An
approved portable screed shall be used.

337.12.44  The screed for the surface shall be al least 2
feet longer than the maximum width of the slab 10 be struck
ofl. 1t shall be of appruved design. sulTiciently rigid 1o
retain its shape without deflection. and be constiucied etther
of'metal or ol other suitable materid shod with metal. Pror
to operating a hand screed. 1he screed shall he seton ibe
forms and the distance (rom ae botiom ol the sereed and
the top of {inish subirade or base. full width ofihe surmed
panv emtent section. shall be checked w be W least 2qual o
the depth of the pavement siab to be construcied anc not
greater than the swm of the death of the pavement slab plus
one-halfinch. [fa uniform cross secllon cannot be atlained
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by the screed, it may not be used for the construction.

337.12.45
a suitable internal type vibralor or other approved
equipment.

3371246 In operation the screed shall be moved
forward on the forms with a combined longitudinal and
trapsverse shearmg enolion. maving always in the direcuon
in which the work is progressing and so manipulated that
neither end is raised from the side forms during the striking
surface is of uniform texwire, true to grade and cross
section, and [ree from porous areas. Vibratory and roller
screeds shall be drawn lorward in the vibrating and relling
off process. If necessary, this shall be repeated until the
action mode. Transverse movemen! s not required for
vibratory and roller screeds.

337.12.5  FLOATING:

337.12.5.1  Aller the concrete has been struck ofl and
consolidated, it shall be further smoothed, trued, and
conselidaied by means of a longitudinal fleat, using one of
the following metheods as specified or permitled. A
transverse and or longitudinal fioat shall be required for all
pavement whether finishing is sccomplished by hand
methods, with a slip form machine or with fixed forms,
except as heremafler provided.

337.12.52  The requirements for floating may be waived
for the slip form mcthod of placement if it is successfully
demonstrated that a satisfaciory surfice 1s being obiained 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 mnches in
width, properly stiffened to prevent flexibility and wamping.
The flpat shall be worked with a sawing motion trans versce
the slab from edge o edge. Movement ahead along the
center line of the pavement shall be n successive ndvances
of not more than one halfof the length of the float.

337.12.5.4  Mechanical Method: The mechanical float
shall be of a design approved by the Engineer. and shall be
in good workmg condirion. The tracks from which the fioat
operates shall be accurately adjusted to the reguired finish
pavement surface profile.  The forward speed shall be
adjusted so that the floal will lap the distance as directed by
the Engineer. The floai shall pass over each area of
pavement until the surface 15 uniformly cloged.

337.12.5.5 Alternative Mechanical Method: As an

alternative to the mechanical method above, the Contractor
may use a machine composed of a cniting and smoothing
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Consolidation shall be attained by the use of

float, or floats, suspended from and guided by a rigid frame.
The frame shail be cairied by four or more visible wheels or
tracks. When sirtke off und consolidation are done by the
hand method and the crown of the pavemeni will net permit
the use of the longitudinal float, the snrface shall he floated
wransversely by means ol the long handled float  Care shall
be taken not 1o work the crown ont ol the pavement dunng
e Dperaion.

337126 STRAIMGHTEDGE TESTING AND SURFACE

CORRECTIGN: Afier the lNoating has been completed. but
while the concrete 1= still plastic, the surface of the concrele
shall be trued with a 10 foot (3.0 m) straight edge  For this
purpose the Contractor shall fumish and nse an accurate 10
foot {3.0 mi svaghtedge. The straighiedge shal! be drawn
tansverse across the surface of the concrete pavement from
edge to edge. Advance along the road shall be in successive
slages of nol more than ' the length of a straighiedge  Any
depresstons found shall be immediately filled with Geshly
mixed ¢oncrele, struck olf, consolidated, and refinished.
High areas shall e cut down and relmished.  Special
altention shall e given 1o assure that the surface across
joints meets the requirements for smoothness. Suaightedge
trueing and surface corrections shall continue umil the
entire surface is found 10 be free from observable departures

{rom the straightedge and the slab conforms (o the required
yrade and cross section. I a slip form paver is used. Lhe
maximurn deviatien lrom a true cross seclion within the
area bounded by lines 0 inches from the edges ol Lhe
pavemen shall be 14 inch. Additional fleatmy. zdinng and
surface work, except enunng shall nol be allewed aler the
surfuce has been trued with the straigh eguee

337127 FINAL FINISH Fhe {inal Ginish shall ne one of
the following:

3371271  The surface texture 1s 10 be a longiudinat dray
fush exeept at intersections. and approaches and deparures
Lo inersections A drag shall consist of a scamless strip ol
damp burlap, cotton ‘abric or other material anproved by
the Engineer. which shall produce a unilorm surfuce of
gritly textore after dragging it longitudinally aleng the full
width of pavement. The dimensions of the dreg shall be
such that a sirip ol burlap or fabric at least 3 feer wide s
comtact with the f:ll width of the pavement swrtace while
the drag is used. The drag shall consist of not iess than 2
layers of burlap with the bottom layer approximately 6
inches wider than the upper layer. The diag shall be
maintained in such condition that the resultant surface 1s of
uniform appearance and reasonably free from grooves over
1716 inch in depth. Drags shall be maintained clean and
free {rom encrusied mortar. Drags that cannot be cleaned
shall be discarded and new drags substituted.
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1171272 The surfuce texiure at intersechions. and
minimum of 100 feet of approaches and depariures 10
intersections shall be i transverse rake tine grove or sumlar
finish as authorized by the ENGINEER. The grove shall be
at one eiphth to one guarter inch wide by one eighth 1o three
sixteens inch deep. The groves shall be spaced not less than
two umes 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 ralfic siveet shall be carried through
the intersection.

337.12.8 EDGING AT FORMS AND JOINTS:
337.12.8.1 Edging shall be completed prior lo straight
edge tmemg of the surface |, bui 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 construction joints, and
cmergency construction joints shall be waorked with an
approved tool and rounded (0 the radius required by the
plans. A well delined and continuons rading shall be
"produced and a smooth, dense mortar finish obtained. The
surface of the slab shail not be undnly disturbed by tilting of
the tool during use.

337.12.82 At all jomis, all tool marks appearing on the
slab adjacent to the joints shall be eliminated by texring
The rounding of the comer of the slab shall not bhe
disturbed. Al concrele on top of the joint filier shall be
completely removed.

337.12.83  All joinis 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 of the joint
is higher than the other, or if they are higher or lower than
the adjacent slabs. The joint shall be siraght edge trued
after correction and prior to texmring.

337.13 CONCRETE PAVEMENT  SLIP  FORM
METHOD:
337.13.1  GENERAL: Pavemenl may be constructed

without the use of fixed forms by the slip form method as
authorized by the Engineer.

337132 GRADE: Afier the grade or base has been
placed and compacled to the required demsity. the areas
which will support the paving machine shall be cut to the
proper elevation by meuans of a properly designed machine.
The grade on which the pavement 1s (o be constructed shall
then be brought to the proper profile by means of a properly
designed machine. 1f the density of the base 15 disturbed by
the grading operations, it shall be corrected by additional
compaction before concrete is placed. The grade should be
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constructed suifognls moacsaee of the placing ol she
concrete [Fany irlic i allow ed (0 use the prepared wrade.
the grade shall be checked und comrected mmediately ahead
of the placing of the concrete.

337933 ALIGNMENT The honzontal alignment of full
width slibs shall aoe deviate (rom the line shown an the
plans or established by the Engineer by more than one hall’
{!4) inch at any point.

337134 PLACING CONCRETE: The concrete sha.t be
placed with an appreved stip form paver designed 1o spread.
consohidate. screed. and fual fimish the fveshlv placed
concrele in one complete pass of the machine or muchines
in such munner that a mumimum of hand finish will be
necessary to provide a derse and homogeneous pavenment
in conformance with the plans and specifications. The
machine shall vibrate the concrete for the fll width and
depth ol the strip of pavement bemg placed  Such vibiaiion
shall be accomplished with vibrating tubes or arms work:ng
in the concrete or with & vibriting sereed or pan openiing
on the surluce ol thie concrete The shiding Torms shall ae
ngidly held ogether laterally o prevent spreading ol he
forms. The concrete shall e held ot o unilorm consistencs.
ha itz slomp whick Gies wethin the range ol 8o 0L 2
inches. The slip lorm paver shull be operated with as nedsis
a4 continugns forward movement as possible and all
operations of mixung. delivening. and spreading concrele
shall be so coordinaied as to provide uniform progress with
stopping and starting of the paver held to a miniem. If
{or any reason, 11 1S necessary to stop the forward movement
of the paver, the vibratory and tamping elements shalf also
be stopped immediatelyv.

337.13.5 FINISHING: The surface smoothness and
Lexiure shall meet the reguiremenis of Suhsecuan 337,127,

337.14 SURFACE TEST:

337.14.1  The pavement surface shall be tesied witha (0
foot straightedge or other device approved by the Engineer.
Areas showing high spots of more than 1/8 inch bui not
exceeding % inch in 10 TFeet shall be marked und
immediately ground down with an approved grinding (oo}
o an elevation where the area or spot will not show
deviations in excess oi 1’8 inch when tested with g 190 Too
straightedge.  Where the departure from correcl ¢ross
section execeeds ' inch. or where wregularilies i the
finished surface of the purement vary more than * - inch
above or Y4 inch below the grade elevation established by
the Engineer, the pavement shall be removed and repiaced
by the Contractor al no expense to the Owner,

337147 Any area or seciion so removed shall be
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removed as a panel from (ransverse joint (o transverse joint,
the fll width of the lane Inveolved.

337.15 CURING:  Ipwnediately aflier the finishing
operations have been compicted the Contractor shall minate
the curing of the concrete as specified in Section 349 and: o)
as approved by the Engineer.

337.16 REMOVING FORMS: Ualess otherwise provided.
forms shall not be removed from freshly placed concrete
until it has been set for at teast 12 hours. except auxilary
form used temporarily in widening areas. Forms shall be
removed carefully so as to avord 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 areaz or section so removed
shall be removed as a panel from transverse jomni to
transverse joing, the full width of the lane involved.

337.17 SEALING JOINTS:

337.17.1 Joints shall be filled with joint sealing munerial
before the pavement is opened {o traffic and as soon after
completion of the cuning period as 1s feasible. Just prior o
scaling, each jout shall be thoroughly cleaned of all foreign
material, including membrane curing compound and the
joint faces shall be clean and surface dry when the seal is
applied.

337.17.2 The sealing muierial shall be applied 10 cach
Jjoint opening to conform to the details shown on the plans
and the manufactorer’s recommendation for the anthorized
sealant.. The placing shall be done in such a manner that
the material will not be spilled on the driving surfaces of the
concrele. Any excess matenal on the diiving surface of the
concreie pavement shall be removed mmmediately and the
pavement surface cleaned. ‘The use ol sand or similar
material as a cover for the seat will not be permtied. Joint
sealing material shall not be placed when the aw
iemperature in the shade is less than 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 botlom fom
for the sealant. The backer rod shall be compatible with the
scalant matertal and mamtain its shape and cross section
alter placement ol sealant.

337.17.3
suwed/embedded traffic control devices.
sealants shall be consiracied as specified.

The joint sealant detail shall be onsed ai all
The joints and

337.18 PROTECTION OF PAVEMENT:
337181 ‘theContaetor shiall protect the puvenient and is
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appurtenances against beth public valfic and tullic cansed
by his own emplovees and agents. This include waichmen
and the erection and maintenance of wamning signs, lighis,
pavement bridues. cr crossovers. elc.

T8 Anydamage w the pavement, oconmrine srior (o
tinal aeceplinee. shall ce repaned o the pay emera replaced
by the Contmctor al ao exzense o the Owner. as direcied by
ihe Engineer.

33719 OPENING TO TRAFFIC: The pavement will not
be opened o taffic unul the pavement has mel the strength
The pavemen: shall be
cleaned of all loose material and debmis, striped Jor tallic
contrel prior 10 epening o taffic.

requirements of Subsection 337.5

33720 PROTECTION AGAINST RAIN. v order that
the concrete may be properly protected against the effects
ol rain before the concrete is sulhcienty hardened. the
Contractor will be required to have avalable at all umes
waterialy (or the protection of the edges and surfuace of the
unhardened concrele  When rain appears mmminent. all
paving operations shall stop and all available personnel
shall begin placing forms against the sides of the pavement
ard covering the surface of the unhardened concrete with
the protective coverng,

33721 DISCONTINUE PAVING OPERATIONS: When

the surface Fmish of completed pavemeni 15 not In
accordance with Subsection 337 14 or an excessih e number
ol surface iregularitics wre detected when the completed
pavernent is lested in accordance with Subsection 337,14, or
the edpe of the pavement slumps more than 174 inch below
the established cross section. or other recurring defccts are
apparent on suceessive working days, paving operations
shall be discontinued as direcied by the UNGINEER.
Suitable equipment and methods shall be provided by the
CONTRACTOR o correct the deficiencies ai nio cost (o the
OWNER.

33722 TOLERANCE IN PAVEMENT THICIKNESS:

337221 Full depth cores shail be drilled by the
CONTRACTOR and submited to the ENGINEER,
pavement o verily constricted pavement depth. Cores shall
be drilled at not less than two nor more than four locations
{or cach Lot, 100 ¢y, as direcied by Engineer. Pavement
depth for a lot will be the average of the cores taken in the
Lot. The depih of the pavement at a core locaticn shall be
the average of four measurements of the homogeneous
length of the core wken ai right angles around the core
circumberence, a3 direcied by the Engineer.  The
CONTRACTOR shall paich the core holes  with the
authorized design mix phced i the susrounding o ement
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337222 Where the structural strenuth of the concrete is

TABLLE 337 2401

PEFTH FACTOR. 1M

seriously affected by ihe deliciency in ihickness, the o
Engineer may order the removal and repiacement of the Leficient Pavemeni Bepin. D-d Pr.
work so affected at no additicnal expense to the Owner. 0 /o Dd oSy 025 1,06
33723 STRENGTH TEST REQUIREMENTS 0.25m < D& <y (0.50n (dy 7"
Minimum strengths which must be achieved for acceptance A
are those set forth in Subsection 337.5, STRENGTH 050in < Dd < .00 | [A] or [B]. |CY
REQUIREMENTS., T =
Dd > 1 00 in | Ad
337241 MEASUREMENT: Portland cement concreie
pavemenl shall be measured lry the square yard per each
thickness specified on the plans and in the bid proposal. Excessive Pavement Dopty, D T,
337242 PAYMENT: The payment for Portland Cement 0 < dD <y 100 1.00
Concrete Pavemeni shall be at the adjusted coniract unit
price per square yard for each pavement thickness specified, d-D > 1.00 in [E] or [F]
complete in place, adjusted in accordance with the
following equation, and this specification. as anthonzed by NOTES:
the ENGINEER. Payment shall mclude all matenal, d,  average depih of the pavement Structure oF i
eqtlipmfant and labor required in placing, finishing, coring, Lot as determinzd by ficld cores.
backfilling and cleanup. D. specified depth fer he pavement structie of
, _ 4 Lot
UP’= PPy x PR, x UP A Remove  ard  replice at noo cost le che
UP", adjusted contract wnit price OWNER. aa direcied by the ENGINEER
UP . contract unit price B. If determined by :he ENGINEER to be nwore
PF,, material price adjustment, practical o accept the pavement, the LOT
see SECTION 161.16.2 may be acceped under writien agreemer
PR, see 327.24.3 berween tie OWNER and tig
' CONTRACTOR, ar an assigned pay factor.
337.24.3 The depth factor, PF,, shall be defined in PF, = {d) (D)-, for LOT(s) . as direcied
accordance with TABLE 337.24..3.A, based on the average by the ENGINEER.
of a minimum 3 full depth cores taken in each lot of 1000 €. No single _Lforsll':eight less than the specitied
¢y, as directed by the ENGINEER. The depth of the depth less -.25 n.
pavement at a core location shall be the average of three E. Remove and replace al no cost Lo the
measurements of the homogencous Iength of the core taken OWNER, f excessive ancontrolled cracieing
au right angles around the core circumnference, as directed by i3 observed, as direced By B
the Engineer. ENGINEER.

F. If determined vy e ENGINEER o be more
practical w accep: the pavement, the LOT
mdy be accepted  under written agreemient
beiween e OWNER and thi
CONTRACTOR. a: un assigned pay fac.or of
P, = 1.0, as dircvted by the ENGINEEZR

337 -10
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SECTION 340

PORTLAND CEMENT CONCRETE CURDBS. GUTTERS. WALKS DRIVEWAYS.
ALLEY INTERSECTIONS. SLOPE PAVING. AND MEDIAN PAVING

340.1  GENERAL:

340.1.1  Portland cement concrete curbs, walks, gurters,
cross gutters, valley gutters, driveways, alley intersections,
slope paving and median paving consiructed of concrete
having a minimum compressive sirength as specified in
Section 101, unless ofherwise noted on the plans or
specified in the Supplementary Technical Specifications,

340.1.2  Subgrade preparation for concrete curbs, gutiers,
walks, driveways, alleys, mtersections, and slope paving
conform to the recuirements of Section 301, unless
otherwise noted on the plans or specified 1 the
Supplementary Technical Specifications,

340.1.3  Unless otherwise specificd or indicated on the
plans and except as otherwise prescribed in Subsection
344.8, the minimum thickness of waiks shall be 4 inches.
The minimum thickness of gutters, driveway aprons, and
alley intersections shail 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 lest Method for Laboratory Compaction
Characteristics of Soil Using Modified Effon
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

(REVISED Jan., 2003, UPDATE No.7)

siooth and straight upper edges and. 1f used {or the face of
curb, shall be surfaced on the side agams: which the
concrete 15 1o be placed. Timber forms mav ¢ used lor
torming curved sections but shall not be used for straigin
work unless apthorized in writing by the Engmeer, Metal
forms for such work being of a gauge that will provide
proper rigidity and strength for the purpose for which they
are miended. Wood Zorms used on curb returns sha’l be not
less than 344 of an tnch :n thickness, cut in the length and
rachus as showr on the plans and held rigidly 11 place by (he
use of metal slakes and clamps. The curb Tace fores shall
be cut to vouferm exacty with the curb face batier, as well
as being cut to the required length and radius, In every
case, however, the forms shall be of sulficient rigwdity and
strength and shall be so supported as to adequately resist
springing or deflection zs a consequence of the placing and
conselidation of the concrete,

340,52 All formed curb and combined cwrb and gutter
shall be divided into blocks or stones in lengths not to
exceed 12 feet long using wetal templates’ not less than 116
inch thick cut to the same cross section as the curk or curb
and gutter being constructed. Templates shall be securely
attached to forms to prevent movement during congrety
placement.

34033 Form maitenial shall be thoroughly clean at the
tine it is used and shall be given a coating of light o1l or
other suitable material immediately prior to the placing of
the concrete.

340,34 Fonus, except curb buck planks, shall be set wiib
the upper edges thereof flush with the specified grade of the
tinished surface of the adjacent portion of the work and
shall be not less than 2 depth equivalent to the Sl specified
depth ot thuckness o7 the concrete to be supported thereby

340.3.5  Back forms shall be held securely in place by
means of stakes drrven in pairs, one at the front form and
one at the back, at intervalg not to exceed 4 feet; clamps,
spreaders. and braces being used in conmection therewith to
such extent as pray De rneccssary to insure proper rigdity of
the forms. Forms for walks, gutters, and similar work shall
be firmly secured by rmeans of stakes driven flush with the
upper edge of the forms af intervals not to exceed 5 feet,
The stakes shall be of sulficient size and shall ke so driven
as to properly and edequately support the forms.

340 -1



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.
3404 PLACING CONCRETE:

3404.1  The concrete shall be placed on a thoroughly
dampened subgrade sufficiently moist to insure that no
moisture will be absorbed from the fresh concrete.

240,42 Surfaces of structures in sidewalks, curbs. and
gutters shall be adjusted as necessary prior to placing of
concrete to meet the contiguous sidewalk surfaces.

340,43  Concrete shall be placed in horizontal layers not
to exceed 6 inches each in thickness, each layer being
spaded along the fonmns and thoroughly consolidated.
However, if the section is more than ¢ inches in depth, the
concrele 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.

34044  After the concrete has been placed between e
side forms, a strike off shall be used to bring the surface to
the proper section to be compacted. Tt shall then be spaded
afong the form faces.

340.45  After the coucrete has been placed and
consolidated, the upper surface shall be struck of T uniformily
smooth and true to the specified grade.

340.5 EXPANSION JOINTS:

340.5.1  Expansion joins shall be constructed in curbs,
walks, and gutters as hereinafier specified, bemng filled with
premolded  joint filler strips conformmg with the
requirements prescribed therefor in Section 107. No such
jotnis shall, however, be consuncted in cross gutiers, alleys,
intersections, or driveway aprons.

240.5.2  Spacing: Unless otherwise shown on the plans
or authorized by the Enginger, 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 curh and
guiters shall be placed at both ends of returns except where
cross gulters 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
fransitions.
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340.5.2.2 Expansion jonts in all types of sidewalk shall
be placed where the sidewalk abuts Wheel Chair Ramps and
drivepads: at regular intervals not exceeding 18 fleet
befween cxpansion jomts. hetween the walk and any
building or structure: arcund utidity pads anc light
foundations: and hetween the walk and water meter arcas.

....... Exparsion joines at wheel chair rarips and
drivepads shall be placed beiween these items of work and
the back of the curb and gutters and the adioinmeg
sidewalks.

340524 Lbxpansien jomt filler strips shall be vernical
and shall extend to the fuli depth and width of the work
which they are instalicd, being constructed at vight angles or
radially to the line of the curb or gutter as the case may be.
The filler strips shall cempletely fill these joints at least to
within 1/4 ol an inch of any surface of the concrete that will
be exposed upon compietion of the work and must fully
cxtend at least to those swrfaces that will not be exposed.
Hoewever, before the work will be accepted, any joirt filler
that protrudes beyond a surface that will not be expesed or
beyond 1/4 of an inch below a surface that 1s exposed shall
be trimmed off to the specifizd dimension in a aezl and
workinanhike manner. Durmg the placing and consolidation
of the concrete, the filler strip shall be held rigidly and
securely 1n proper position.

34053  CONTRACTION JOINTS
340.3.3.1  Contraction joints shall be constructed in <lip

formed curbs. curb and gutter, walks, and gutters as
hereinafter specified. The joint shall be either cul er locled
to a mininum depth of 1 :neh at cerb. curb and gutter, and
gutter. and the greater of epher 1 nch or 144 the actual
depth ol the coneree at sidewalks and slabs on grade. The
coutraction ot shall be teoled at all exposed faces of e
fresh placed concrete.

340.5.3.2 Spacing: Unless otherwise shown on the plans
or authorized by the Engineer, the location and spacing of
confraction joints shall be as specified in the Standard Deiail
Drawings and herena.

340533 Connaction joints i extruded curb, curb and
gutter, and gutters shall be placed at regular intervals rot to
exceed 12 feet.

340534  Conwaction join's shall be placed in all types
of sidewalk at regular Irtervals not less than the widta of the
sidewalk nor greater than ¢ feet.

346 FINISHING:
work shall be fimshed as specified herein.

Surfaces of the varions items of

Edges of

[



concrete at cxpansion joints shall be rounded to 174 inch
radius. Upon completion, the finished surface shall be uue
to line and grade and free from irregularities.

3406.1  CURB:

340.6.1.1  The ot forms may be stripped as soon as the
concrete hias set sufticienily but must be removed betore the
cxpiration of 6 hours after pouring, Immediately following
the stripping of these forms, Class A mortar, as preseribed
therefor in Section 106 thinned to the consistency of grout,
shall be applied to the curb face. If monolithic curb and
gutter 15 being constructed, this mortar shall be applied to
the full exposed face; otherwise, it shall exiend for an
additional 2 inches below the gutter.

340.6.1.2  The face and iop of the curb shall then be
carefully troweled with a “steel mule” shaped to martch the
profile of the curb, cwib and guiter, to a smooth and cven
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 linc and in returns radial to the carve, shall be
placed in the curb top and face and in the gutter. The
surface shail be finished with a fine hair broom parallel with
the line of the flow line.

34902 SIDEWALK:
340.6.2,1  Following the placing of concrele, the surlace

shall be struck and floated to 2 wue and even grade, free
from waves and wrepularities. After the floating contraction
Joints shall be made to a depth of 1 inch. The work shall
then be carefully floaied to a simooth and even finish, with
the contraction joint and expansion joint edges rounded to
a radins of 1/8 of an inch.  The {inished surface shail be
given a fine hair broom finish, applied transverse the
directicn of travel of ihe sidewalk.

340.6.22  Contraction joinis or block jomts shall not
exceed intervals of 6 feet. On smraight 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
concentric with the curve radius. The confraction 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 3710 inch. The
Contractor will be required to have a sutficicnt number of
jointer tools on the job to accomplish the above specified
requirements.

3623 The concrete shall he cured in accordance with
the requirerents of SLCTION 349,
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340.6.3  GUTTER:

340.6.2.1 Aler the concrete has been Qoroughly
consolidated the surface shall be worked to 2 true and even
wrade by means ob'a oal Contraction jomts shall be sawed
ol taohed at mervas e exceed 6 feete perpendicular o
the flow hne.  The lnished swlace shall be textured
longinidinally wich a fue halr broom {inish.

340.6.3.2  Side forms shall remain in place unul 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

340,633  Valley gutier or cross gulter sections
reinforcement seee! and sweet placement shall be constructed
accordance with the plans and detail drawings,  The
reinforcement steel shall ve i accordance with Section 102
1The finished surtace shali conform to the required readway
section as to both 'mie and grade. The gutter sections will
not be opened o waffic until specimen cylinders have
attained a compressive strength of not less than 85% of its
design strength or after 14 days or as authenized by the
Engineer.
40,64 CONCRETE SLOPLE PAVEMENT:

340.64 All subgrade preparation requirec for tus irem
shall be done iz accordance with applicable provisions ol
Section 301 with tae exception that minmum density
requirecments will be 90% of maximum dsisity as
determuined by ASTM D1337 or ASTM D698,

340.6.4.2 Remforcement shall be included where shown
o the plans or «s specitied.

340643  Thickaess o concrete shall be as specified or
as shown on the nlans. Concrete shall be screeded and
finished with ten foot strmght edge . lapped at b: its length
or eguivalent. o a slane serface having no varaton when
measured with & T fuof strusght edee i escess el D 4anch,
unless a curviiinear suiface is designated for a particular

job. All cancrete work shzll be i accordance with seenons

101 and 349,

3407 CURING:

34071 GENERAL:  Immediately afier the operations
have been compleied en all conerete, the Contractor shall
inifiate the curing of tag cencrete as specified i Section 249
and:ur as approved by the Engmeer,

MOE DRIVEWAY EXTRANCES:
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349.8.1  BDriveway cntrances shall be provided in new
curbs at all existing driveways along the line of the work
and at locations shown en the plans or as directed by the
Engincer.

340.8.2  The location znd constiuction derails for
driveways shall conforn to the construclion plans or
Standard Detail Drawings, or as avthorized by the Engineer.

340.83  Where walks arc to be constiucted across
driveways, the thickness of :he waik shall be not less than
6 inches, unless otherwise specitied or shown on the plans,

3404 DRAINAGE OUTLETS THROUGH CURB: Thae
Contractor will be required to construct suitable cutlets
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, SIDEWATKS: Extruded type concrete curb
and gutter, precast curb and gutier seetions. 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.
3406.11 REPAIRS AND REPLACEMENTS:

340.11.1 New work that is found to be defective or
damaged prior to acceptance andior existing work damaged
by the Contracilor's operation shall be repaired or replaced
by the Confractor 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 concrate
shall be either the entire area between existing joints or if a
minimum of ¢ feet can be maintained 1o an exising joint. an
intermediate saw cut may be permitted when approved by
the ENGINEER.
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340.12 TESTS:  Testing

provided for m SECTION 101.

procedures shall ke as

34013 BACKFILLING AND CLEANUP: Backfilling
and compaction t¢ the finished swrface of the newly
constructed improveraent must be completed  before
acceplance of the work,

34014 MIASUREMENT AND PAYMENT:
340.141 MEASURIMENT:
340,14 11 Corcrete curbs and  gutters  shall be

measured by the lirear foot per each type of cuwrh and guter.

340.14.1.2 Concrete  sidewalks, driveways. valley
gutters. gutters alley ‘ntersections shall be measured by the
square foot per each type of improvement.

340.14.2 PAYMENT:

340.14.2.1 The sayment lor concrete curb and gutter
shall be at the contrac: unn price and SECTION  1G1 ver
lincar foot per eack type of curb and guiter, complete in
place, which shall include zil materials, equipment and
labor required in the final grading, subgrade preparation

{subgrade compaction}). placing, finishing, curing,
backfilling and cleanup.
340.14.2.2 The psyment for concrete sidewalks,

drivepads, valley gutters, gutters and alley intersections
shall be at the contract un:t price and SECTION 101 per
square foot per each iype ol improvemeni, compivte n
place. which shall incicde all materials, equipment and
labor requived 1 e fnal prading. suberade proparaion
isubgrade compacneal. steel remforcement (wher and
where required). placing, fin:zhing. curing. backtilling and
cleanup.
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SECTION 341

EXTRUDED ASPHALT CURE

341.1 GEMNERAL

341.1,1 The work covered by this section
consists of furnisning all plant, labor,
equipment, materials, and in perferming
all operations in connection with the
construction of asphalt curbs in accor-
dance with these specifications,

341.2 REFERENCES
341,33 HATERIALS

341.3.1 The  asphaltic concrete for
asphaltic conicrete 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

341.4.1 411 equipment, tocls, 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 CONSTRUCTICN METHODS

341.5.1 asphalt curbs shall be machine
laid. The wmachine 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 »e applied to the portion
of the pavement to which the cutbk is to
be affixed prior to extrusion.

341.6 MEASUREMENT AND PAYMENT

341.6.,1 Asphalt curb shall be mnmeasured
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 cowpensation for furnishing
all material, labor, equipment, and in
performing all operations and incidentals
necessary to complete the work, including
placement of a tack «c¢oat on existing
pavenent 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

labor, and
opera-—

furnishing alil
equipment and in

materials,
performing all

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 scoil sterilants shall be an

agueous solution of:

342.3.1 DpDupont 85% CMU weed killer
342.3.2 Telvar

342.3.3 Sodium TCA-S0

342,3.,4 vwonobor-chlorate

342.3,% Polybar-chlorate

342.3.6 Hyvar XL

342.3.,7 Qr approved egual

342,4 EQUIPMENT

2411 equipment, tocls, 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
that certain areas,

anticipated
as determined by the

ENGINEER, will need soil sterilization to
insure pavement protection from weed
growth. After the curb and guttsr 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 agueocus solution
of an approved herbicide secil sterilant
shall be applied te 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 c¢oat be applied
before the subgrade has a chance to dry
out. This provisicn is necessary due to

the fact <hat the weed killers reguire a
certain amount of moisture to be ef-
fective,

342.6 MEASUREMENT AND PAYMENT

Soil sterilization will be mneasuced by
the sguare vyard. Measurements will be
taken parallel o the ground. The ac—
cepted quantities of soill sterilization
will be paid for at the contract unit

ptice per square yard complete in place,
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SECTION 343

REMOVAL AND DISPOSAL OF
CURB AND GUTTEER, SIDEWALK,

EXAISTING PAVEVMENTS,
DRIVE22ZS,

AND SLOPE PAVEMENT

343.1 GENERAL

343.1.1 The wors covered by this section
consists of furnishing all labor, equip-
menk, materials, and incidentals neces—

sary for the removal and disposal of
axlsting pavement, curb and gutter, side-

walk, and drivepads as specified herein.
Pavement removal and replacement in con-
nection wikh trenching operations is
coevered in Se¢cion 801 ¢f these specifi-
cations,

343.1.2 Renova-. o¢f existing pavement,

curb and gutier, sidewalk, and drivepads
shall only be performaed at the locations
within the limi*s shown on the drawings
or as directed by cthe ENGINEER.

343.2 REFERENCES
343.2.1 This Zublication:

SECTION 801
343.3 REMOVAL MZTHODS
343.3.1 CURB ARHD GUTTER: Existing Fort-
land cement cCconcrete curb and gutier,
median curbs, curbs, alley curbs, laydown
curbs, or wvalley gutters shall be renoved
by such means as required to prevent

damage to any adjacent structures desig-
nated to remaln in place. Existing

asphalt curb ghall bhe removed by means
that prevent damage to the pavement on
witich the curb 1is situated. whan any

curb cannot be removed without damaging
the adijacent wpavement, the pavement may
be cut to allcw a maximum of 1 £foot
clearance parallel &to the edge of <the
curb adjacent tc the pavement.

343.3,2 SINEWALY, DRIVEPADS, AND SLIPE
PAVEMENT: Existing Portland coment con-
crete sidewalk and drivepads shall bhe
removed by means and methods such that no
adjacent structures +to remain in place
are damaged,

343.3.3 PAVEMENT:
343,3.,3.1 Prier o any cutting of pave-
ment, the perimeter of the proposed cut

shall be suitsbly outlined and shall con-

515t ©of smootk, tegular lines approved by
the ENGIMEER.

343.3.3.2 Tae wpavement shall be cut
alonag the marked perimeter o¢f the area to

be removed wizh suck equipment as ic pro-
duece & cut carried in 4 vertical plane
throwugh the pavement along a smoeoth nori-
zontal line, For bituminous pavement
removal, a power saw of steel-type cutter
mounted on 4 notor grader or an air ham-
mer equipped with a suitable cutting
spade or other approved equipment which
will score a smeotnn continuous line in
the pavement =0 correct gepth =shall be
used. Saw cutiing only may be reguired
by the ENGIXEER if other methods of cuat-
ting leave an irregular or usasightly zut
line,

343.3.3.3 Tae depih of cut mads in
asphalt pavement shall be sufficiert to
permit removal without damaging adjacent
pavement, For Portland cement concrece
pavemnent, a oconcrete saw which will score
a4 continuous line in the pavement to a
minimum deptn cof from 1 1/2 to 1 inches
shall be used. Any unnecessary irrzegular
breakage caused by the CONTRACTOR Ethrough
inexperience or careless workmanship or
ctherwise shall be replaced by the COn-
TRACTOR at ne acdditional expense, ANy
irregular Dbreakage regardless of the
cause shall be crimmed back as directed
by the ENGINZER.

343,3.3.4 After the perimeter cut is
made, any convenient and effective eclip-
ment may be used o break up and remcve
the pavement within, provided the follow-
ing conditions are met:

343.3.3.,4.1 The surrounding pavement ang
pavement perimeter shall not be damaged,

343,3.3.4.2 any existing structures at
the perimeter and/cr within the vicinity
of pavement removal shall not be daraged,
whether they be surface or subsurfzace, as
indicated on the crawings.

343.3.3.4.3 7The normal functions 2f any
utilities which may exist at the psrime-
ter and/or withirn cthe area of pavement
temoval shall not be damaged, whether
they be surface or subsurface, as indi-
cated on Lthe drawings.

343.4 DISPGSAL

The CONTRACTCR shall be
disposing of ail
and gutter,

responsisle for
removed pavement, Ccurb
sidewalk, arivepads; and



slope paveman:s in accordance with local
requlaticons aré as directed by the BENGI-
NEER.

343.5 MEASUREMENT AND PAYMENT

343.5.1 Megsurement shall Dbe made as
follows:

343.5,1,1 Rremoval and Disposal of Exist-
ing Pavement--¥zasurement shall be made
to the nearest sguare yard on the «op
surface cof the pavement removed as di-
re¢ted by the EXGINEER. Pavement shall
be defined as Peoritland cement concrate
surfacing ot asphaltic concrete surfacing
together with the respective underlying
base coutrse of winatever character, oll
mats orf dust pallative treated surfaces
will be considered ordinary excavation
for which ne separate payment will be
made for remcval.

343,5,1.,2 Removal and Disposal of
Existing Curb and Gueter or adsphalt
Curhs--Measurenent shall bhe made to the
nearest linear fook along with the face
of the curb at <he gqutter line, at the
pavement surface for curbhs, at the flow
line of wvalley gutters, or along %the
centerline of alley curbs as applicable,

343.53.1.3 Removal and Disposal of gxist-
ing Sidewalk, Drivepads, and Slape
Pavement-—-Measurenent shall be made to
the nearest sguare yard on the top sut-
face of the sidewalk or drivepad or siope
pavement removed.

343.5.2 Payment will be made at the con-
tract unit price per unit for the appli-
cable item «cf removal, which paynent
shall ke full compensation for performing
all removal and disposal of the item and
for furnishing all 1labor, eguipment, and
incidentals necessary (o complete the
work in the manner specified.

343.6 ALTERNATE METHOD OF HEASUREMENT
AND PAYMENT

If a removal izem does not appear as a
bid item in <the Bid Ptoposal, then no
direct payment will be made for remeval
and disposal of existing pavement, curbs,
guktters, sidewalks, and drivepads. all
costs for such weork shall be included Ln
the lump sum price for site preparation.
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SECTIGN 344

COLD MILLING OF PAVEMENT SORFACES

344.1 GENERAL

Cold milling shall consist of the removal
of nominal thicknesses of asphalt or con-
crate pavement surfaces, as designated by
the ENGINEER by approved roto-milling
equipment. The cold milled material
shall be tremoved 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 te-
moval shall be described as a nominal
thickness for payment. The nominal
thickness for concrete pavement removal

is described as follows:

344,3,1 Neminal 3/4 inch cut: 3/4 inch
average of cuts ranging from 0 to 1 1/2
inches,

344.,3,2 The willed surface shall be
cleaned of all milled material. The
milled material shall be transported to:

344,3,2.1 Areas within one mile ¢f the
jobr site as designated by the ENGINEER.

344.3.2.2 3alvage or dispesal 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 temoval shall be described as a
neminal 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 o 2
inches. Hominal 1 1/Z inch cut: 1 1/2
inch average cof cuts canging from 0 to 3
inches. Hominal 2 inch cut: 2 inch
average of c¢uks ranging from 0 to 4
inches.

344.4.4.2 The milled surface shall be
cleanad 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
provided by the CGNTRACTOR.

areas

344.5 MEASUREMENT AND PAYMENT

Payment for ceold 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 COMCRETE

346.1 GENERAL
346.1.1 The work covered by this section
consists of furnishing all plant, Jlabor,

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.

345.2 REFERENCES

346.2.1 This publication:
Section 1071 Portiand Cement Concrete
Section 105 Concrete Curing Compound
Section 167 Joint Filler & Sealant
Material
Section 111 Colored Portiand 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 te 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 reguired, colored concrete used
in the work constructed under this section
shall conform to the reguirements of
Section 111 or as modified by the pians
and/or the Supplemental Specifications and
the approved concrete mix design{s}.

346.3.3 Agaregates

346.3.3.1 When an  exposed  aggregate
textured s specified, a specific size,
shape and/or c¢olor of aggregate shall be

specified on the plans andfor in  the

Supplemental Specifications.

346.3.3.2 When a stamped texture s
specified the maximum nominal size of
coarse aggregate shall not be greater than
1/2 dinch.

346.4 SUBMITTALS

346.4.1 Along with the normal concrete mix
design{s} submitta’s, the CONTRACTOR shall
submit the procedure he will use to remove
the cement paste to expose the aggregate

when exposed aggregate texture is
required. This procedure shall be 1in
accordance with the suppliers'

recommendations.

346.4.2 If required by the ENGINEER,
whether colored concrete is used or not, a
sample of texture shall he made in
accordance with Section 111 as medified by
the plans and/or Supplemental
Specifications.

346.5 CONSTRUCTION REQUIREMENTS

346.5.1 Al textured concrete shall have a
minimum gradient of 1.5% unless modified on
the plans and/or Supplemental
Specifications. A1l 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 wused for exposed
aggregate concrete will need to be raised
above the final 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 pattern into
the concrete surface shall be uniform
throughout the entire area and shall not
exceed 3/8 inch. A1l pattern placement

shall be completed before the concrete
takes its initial set. The pattern tools
shall be as manufactured by Bomivite,

Impresco, or approved egual.

346.6. TEXTURED COMCRETE 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
F11.

346,7 MEASUREMENT AND PAYMENT

Unless modified in the  Supplemental
Specifications and/or the Bid Proposal
textured concrete shall 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'y, materials, labor, and equipment
needed in the placement, consolidation,
finishing, and texturing of the concrete.

346-1
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SECTION 347

BRICKE STDEWALK

347.1 GENERAL
The sidewalk bricks and their installa-
tion, specified in this section, are

intended for use as a surface material te
support pedestrian traffie.

347 .2 REFERENCES
347.2.1 ASTM
C 33
C 902
I 1557
347.2.2 This Publication:
SECTION 101
SECTION 108
347.3 CERTIFICATION
Before ipnstallation of the paving bricks

the ENGINEER will be furnished with a
certification from the brick manufacturar
that the paving brick meets these speci-
fications.

347.4 MATERIALS

347.4.1 BAND: Sand for the setting bed
shall conform to ASTM C 33 for fine ag-
gregate.

347.4.2 BRICK: Classification of pedes-
trian and 1light traffic paving brick
shall conform to Class 58X for weather and
Type I for traffic, as defined in ASTM C
902 and Secticn 108. Color and size of
the brick shall be designated on the
constructieon plans.

347.4.3 CONCRETE: Concrete for dividers
and footings shall be 3000 psi and shtall
conform to the specificatlions in Sectien
101.

347.5 MATERIAL HANDLING

347.9.1 Sand shail be stored 1in 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 ¢r on pailets and shall be pro-
tected during storage and handling to

prevent chipped edges.

347.6 INSTALLATION
347.8.1 SUBGRADE : The subgrade will be
graded and shaped to the 1lines shown on

the constructicn plans. Compaction of
the subgrade shall bhe 90 percent of maxi-

mum density, as determined in ASTM D
1557, for a depth of & inches.

347.6.2 EDGE CURBS:

347.6.2.1 Elther concrete or soldier
course brick headers wmay 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 1inches inte a concrete foot-

ing. Dimensions of Zooting will be shown
on the construction plans.

347.6.,3 PBEDDING:

347.6.3.1 3and Setting Bed: The sand
bedding shall be confined by the headers
and shall be 4 inches thick after com-

paction and grading. S8and bed material
shall be compacted to a maximam 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 Seetion 101 for sidewalks and

shall be 4 inches thick. The bricx may
then be placed in fresh mortar (1l/Z2 inch
thick) or asphalt paving matarial
{1/4 inch to 378 inch thick). Mortaring
betwean the brick surfaces 1is optional

and should be shown on the plans as a
requirement.

347.6.4 BRICK: Brick shall be laid or a
smooth sand setting bed, with side sur-
faces 1in close ©ohtact. Lay brick flat

in rtunning bond, parallel to curbs or
headers, except where otherwise shown,
Joints in the vicinity of cut brick shall
be adjusted suck that oo units smaller
than half-brick shall be used. After an
area of brick is laid. the brick sha.l be
tamped into the sanéd bed to obtain & uni-

form top surface, over compacted =sand
bed. Top surface shall accurately match
the 1lines and grades of curbs, headers
and other sopstruction. After the
surfaces are uniferm and compact, fine
sand shall be swept over the surface,

repeating this operaton until joints are
filled and all nrick are firmly bedded.

347 .6.5 CROSZ3-S5LOPE 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 fool. Payment shall be made at
the unit price per square foot as speci-
fied in the Bid Proposal, and eshall
include subgrade and sand bedding prepa

ration., headers and brick with instalia-
tion. or 1f required., concrete bedding
and getting material shall be included in
the unit price.
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SECTION 348

BRICK PAVEMENT FOR VEHICULAR TRAFFIC

248.1 GENERAL

The paving brieck and its
specified in thisg
for the wuse as a
vehicular traffic.

installiation,
sectioen, are intended
surface material ELor

348.2 REFERENCES

348.2.1 LSTM
C 902

348.2.2 This Publication:
SECTION 101 SECTION 30%
SECTION 103 SECTION 337
SECTICHN 115 SECTION 340
SECTICH 301

348.,3 CERTIFICATION

Before installation of the paving bricks

the ENGINEER will be furnishped 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 contalnment walls shall
meet the reguirements as per %Section 101
for concrets 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 corform to the reguirements of
Section 115.

348.4.3 BRICX: The brick to be used for
straeet or drivepad surface course shall
conform to the raguirements of Section
108,

348.5 MATERIAL HANDLING

Brick shall be stored on dry ground or on
pallets and shall be protected during
storage and nandling to prevent chipped
edges.

348.6 INSTALLATION

348.6.1 SUBGRADE AND TREATED BAGE
COURSE: The subgrade preparation and the
installation of the cement treated base
courge shall compily to the reguirements

of Sections 301 apnd 305, respectively.
Thickpness of these materials are shown on
the Standard Detail Drawings. Drivepads
do not reguire treated base course.

348 6.2 CONTAINMENT OR CUT-OFF WALLS:
The containment or cut-off walls shall
comply with the S8Standard Detail Drawings
or with the construction plans.

348.6.3 PORTLAND CEMENT CONCRETE 3RICK
FOUNDATION: The construction of The
concrete foundation shall conform to the
reguirements of Section 337 and 34C. For
arterial, ceollector and industrial street
areas the foundation will be 4,000 psi
compressive strength and will be a mini-
mum cf 8 inches thick. For residential
streets and drivepades the foundatiecn will

be 4,000 psi &and 3,000 psi compressive
strength, respectively, and will be a
minimam <©f 6 1inches thick. The surface
of the coacrete foundation shall he

screeded to grade and then finished with
a wood float.

348.6.4 BXPANSION JOINT MATHRIAL:
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 aottom of the concrete
foundation to the top surface of the
brick.

348.6.5 ASPHALT SETTING MATERIAL: Priaor

to the applicatiocn of the asphalt setting
material and the setting of the bricks
the surface shall be kept moist for
proper copcrete curing. Curing compounds

will npot be usead. The asphalt satting
material will he applied to the
foundation surface to a thickness of 3/8
inch mipimum to 5/8 inch maximum.
Iinmediately after application te  the
setting material the bricks will Dbe
installed.

348.6.0 BRICK IWNSTALLATION: Brick pat-
terns and surface trueness reguirements
will be as follows:

348.6.6.1 Pedestrian Crosswalks: The
bricks shall be laid in a rcunning bpcnd
pattern with no less than half bricks

being used. The 1long dimension of zhe
brick shall be perpendicular te the
normal flow of traffic.

348.6.6.2 Entire Street Intersections ok
Other Large Areas: The bricks shali be
laid 1n acccrdance with the City approved
construction gplans. Wo less than nalf
bricks shall be used.

34B.6.6.13
edge

Truenass: A 10-foot straight-
shall be used to test the Lrueness



of the pavement surface. The straight-
edge shall be held in contact with the
nrick surfaces in ail directions from a
peint. 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 diffsrence in the
opening to traffic¢ reguirements €or the
concrete foundation as thare is for
concrete pavement as per Section 337,

348.8 DRIVEPAD CONFIGURATIONS:

Prior to the installation of a brick
surfaced drivepad. the construction
plans, showing the configuration, shall
be submitted te the ENGINEER for
approval. Brick surfacing shall not he
usad in the street gutter area.

248.9% MEASUREMENT AND PAYMENT

i48.9.1 Brick surfaced street pavement
and drivepad chall ba measured by the
sguare yard and shall include subgrade
preparation, vc¢ement treated base course,

copcrete foundation, asphalt setting
material and brick, both material and
installation. Z2ayment will be made at

the unit price per square vyard as
specified in the Bid Proposal.

348.9.2 Mgasurement for concrate
containment walls may be by the liasal
foot or by the cubiec vyard. Payment will
e the unit price per unit of measurement
as defined in the Bid Proposal.
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SECTION 349

CONCRETE CURING

248.1 GENERAL

The work covered in this section consists
of furnishing all pilant, 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

€-3% Test for Compressive
Cylindrical Concrete Specimens

Strength of

C-42 OCbtaining and Testing Orilled Cores
and Sawed Beams of Concrete

-7 Specification for Sheet Materials
for Curing Concrete
349.2.2 American Concrate Institute

{Latest Editions){ALI)

ACT 305 Hot Weather Concreting
ACI 306 Cold Weather Concreting

349.2.3 This Publication:

Section 105
Section 111

Concrete Curing Compound
Colored Portland Cement
Concrate

348.3 CURING

Curing s defined as the process of
maintzining a satisfactory moisture content
and temperature in the constructed concrete
so that the specifisd compressive strength
is attained before the concrete is placed
inte full sarvice. The curing process
starts with the concrete placement.

349.4 PLACEMENT
349.4 1 The placement of al1 concrete
shall be in accordance with the following

guidelines uniess otherwise authorized by
the ENGINEER.

342.4.1.1 {Loncrete shall not be placed on
frozen ground nor in forms that have frost,
snow, or dce in or on the forms,
reinforcement and/or embedment items.

349.4.1.2 Concrate shall not be placed in
standing or running water.

3492.4.1.3 {Loncrete shall not be placed on
mud  or uncompacted subgrade. Unstable
subgrade shall be removed and replaced with
suitable, compacted material.

3491

342.4.1.4 Concrete shall not be placed in
wooden forms that have not been sealed or
treated with form o1 or a form release
agent.

343.4.1.5 The subgrade on which concrete
s to be placed shall be moistened
immediately before the concrete is placed.

348.5 MOISTURE CONTROL
349.5.1 The CONTRACTOR shall minimize the

Toss of moisture from the plastic concrete
by evaporation during the placement and

finishing of the concrete. When  the
estimated evaporation rate, as determined
from Chart 349.1 s greater than 0.20

1b/sf/hr., the CONTRACTOR shall either take
steps to reduce the evaporation below the
specified rate, or discontinue the
placement. The CONTRACTOR shall 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 plagement 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 develop either prior te 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 CONTRACTCR shall 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 shall
protect the formed concrete surfaces by the

same curing methed 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 B50°F(i0°() and
a maximum of 9G0°F {(32.2°C). The water,
aggregates, and sand can be heated tao
maintain the minimum temperature and ice
can be used to replace some of the water to
maintain the c¢oncrete under the maximum
temperature as long as the zpecified water
to cementitiocus material ratio is ngt
exceeded.

349.6.2 After completion of the finishing

of the concrete, the CONTRACTOR shall
initiate Jimmediately the final curing of
the congrete, Temperature control during

and for the duration of the curing period
is essential fo provide a satisfactory
temperature to assure hydration of the
portland cement to achieve the specified
compressive strength of the concrete.



CHART 349.1
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349.6.2.1 Buring c¢oid  weather, the
CONTRACTOR shall wmaintain the temperature
of all newly constructed concrete at not
less than 50°F (10°C) for the curing paricd
by the wuse of insulated Dblankets, 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 low temperature of the
concrete for every 24-hour pericd during
the curing period when temperature
protection is used by the LONTRACTOR, or at

intervals deemed necessary by the
ENGINEER. High-low thermometers or other
femperature 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 tow temperature of 53°F
{11.7°C}y or a high temperature of 100°F
{37.8°CY so that the CONTRACTOR can moedify
his method ¢f curing to maitntain the proper
curing temperature.

349.7 CURING METHODS

342.7.17  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: A1l curing
compounds used shall be in accordance with
Section 105 or Section 111 if applied to
colored concrete.

349.7.1.2  VMaterproof 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
along all edges. Any area that is damaged
during the curing periocd shall be repaired
or replaced the same day.

349.7.1.3 Plastic Film - Polyethylene
Sheeting: The sheeting shall be a minimum
of 4 mils thick; clear, white or black and
comply with ASTM C-171. The sheeting shall
be placed 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

345-3

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 continugus applicaticon
of water throughout the curing
pericd.

D, Protection against erosion of the
concrete surface.

£. Disposal of the water used and
protection of the supporting and
surrounding areas.

These methods can only bte used if approved
by the EINGINFFR.

349.7.1.% Burlap, Cottan Mats, or Rugs:
Burlap or other materials must be free of
sizing or any substances that are injuricus
to portland cement or causes
discoloration. The sections shal he
Tapped 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.

348.7.1.6 Earth or Sand: The use of earth
or sand as a curing cover will not be
permitted on any concrete placed 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 bhe placed on
the new concrete in & minimum thickness of
two inches (2") and extend one foot {1'}
beyond the edge of the concrete. The eartb
or sand shall be kept moist and not be
allowed to become dry at any time during
the curing period.

3492.7.1.7 Straw or Hay:
or hay as & 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
ar a cover to protect against the wing
relocating the material. The straw or hay
shall be kept moist and not be allowed to
become dry at any time during the curing
perigd.

The use of straw

349.8 CURING PERIOD

345.8.1 It is the CONTRACTOR'S
responsibility to place and cure ali
concrete in & manner that will ensure that

the specified concrete strangth i
reached. The curing period that ¢
required for a particular volume of
concrete will depend on the concrete mix
that is placed, the Tocation that it is
ptaced in, how the CONTRACTOR controls the
moisture Toss and temperature iJn  the

concrete, and the weather conditions during
placement and curing. The CONIRACTOR is
responsible for providing active curing as



Tisted above and/or passive curing for any
length of time that it takes for ail
constructed concrete te reach its specified
strengih.

349.8.2 The minimum active curing period
for all construction concrete shall be
based on minimem strength gained or
Strength-Maturity Relations Analysis or
minimum time table, whichever is the
shartest, or as authorized by the ENGINEER.

349.8.2.1 Minimum Strength: Active curing
may be discontinued when the average
strength of itwo {2} field cured concrete
cylinders or three (3) drilled cores is 85%
or higher of the specified concrete
strength.

34%.8.2.1.1 The field cured cylinders
shall be standard concrete ¢ylinders 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 (-42 and
tested in accordance with the regquirements
of ASTM (-39, with no single core test
strength being less than 75% of the
specified concrete strength.

346.8.2.2 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 Registersd Professional
Engineer 1in accordance with ACI 306 and
approved by the ENGINEER.

342.8.2.3 Minimum Time Table:

Weather Min. Curing Davs
Warm to Hot 10
Cold 14

Cold weather 1is defined as when the
temperature reaches or goes below 35°F
{1.7°C} for one {1} hour during any 24-hour
period during the curing period.

345.9 SUBMITTALS:

When required in Section 1502 of the
Supplemental Technical Specification or
requested by the ENGINEER, the CONTRACTOR
shall submit along with the concrete mix
design(s) a curing plan for each strength
and  application of concrete on the
project. The pian 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, Yaber and eguipment required in

the curing process of the concrete
constructed shall be included in the cost

349-4

of the concrete ko which it is applied.
separate measurement or payment will
made for concrete curing.
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SECTION 400

TRAFTIC 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 barrier, barrier posis, fencing, traffic signal equipment, street lighting equipment,
signing and markings

40¢.2  CONTENTS

SECTION No. Title
401 Concrete Wall and Metal Barriers
410 Fences
420 General Clauses lor Traffic Signal and Street Liphting Systems
423 Signal and Lighting Service Systems
422 Sighal and Lighting Standards
423 Foundations for Signal and Lighting Installations
424 Electrical Conduit
425 Pull Boxes, Splice Cabinets and Manholes
426 Wiring
427 Signal Assemblies
428 Vehicle, Pedestrian, and Emergency Vehicle Detectors
429 Traffic Signal Controllers
430 Removal of Traffic Signal Pressure Detector
431 Beacons and Special Sighal Equipment
432 Luminaries
440 Reflectorized Painted Pavement Markings
441 Retroreflective Preformed Plastic Pavement Markings
443 Pavement Marking Removal

450 Traffic Signs and Sign Structures



SECTION 401

CONCRETE WALL AND METAL BARRIERS

401.1 GENMNERAL

For the protection of the public, eithet
in a vehicle or as a pedestrain, 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 Highway Department,
Spacifications for Road and Bridge
Construction

401.3 MATERIALS AND CONSTRUCTION

401.3.1 The materials and construction
of concrete wall and metal barriers shall
conform to Seckion 606 of the N.M.S.H.D.
Specifications for Roads and Bridge Con-
struction and te 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
parriers 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 Measuremant for conhcrete wall
barriers shall be by the linear foot
along center line of barrier (including
jointing and necessary anchoring).
Payment shall include 2all materials and
labor associated with the installation,
as specified in the Bid Proposal,

401-1



SECTION £10

FENCES

410.1 GENERAL

This work shall consist of the construc—
tion of fences and gates 1in substantial
compliance Wwitn the specifications,
lines, and grades shown con the plans or
establisned by tne ENGINEER.

410.2 REFERENCES
410,2,1 ASTM:
A 1 A 153
A 36 A 392
A 116 a 499
A 120 A 525
A 121 A 569
A 123 B 209
410.2.2 AASHTO:
M 11l
M 133
M 181
410.3 MATERIALS
410,3.1 GENERAL:
410,3.1.1 The CONTRACTOR shall submit
the required number and type of test

certificates to the ENGINEER certifving
that the fencing materials conform with
the requirements herein provided. When
the locations of manufacturing plants
allow, the plants will be tnspected
periodically for compliance with
specified manufacturing methods, and
material samples will be obtained for
laboratory testing £for compltiance With
materials guality requirements, This can
e the basis for acceptance of manufac-
turing lots as to guality. All materials
will be subject te inspection for accep-
tance a&as to condition at  the latest
practicable time the ENGINEER has the op-
pertunity to check for compliance prior
to or during incerporatien cof 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
ASTM A 121, Ciass 3, c¢oating ana =nall
consist of twe strands of 12-1/2 gauge
wire with 4-point ld4-gauge round barbs

spaced approximately 5 inches apart. in

lieu of Class 3 galvanizing, the wire may
hbe coated with aluminum alloy at the race
of not less than 0,30 ounce per syuare
foot of wire surface and the barbs at the
rate of not less than 0.25 gunce per
syuare foot of wire surface.

410.3.2.1.2 Woven wire shall conform to
A5TM A 116, design numper 832-6-11 (shown
in Appendix Table] or as shown on the
plans, Class 3 ceoating or coated with
aluminum alley at the rate of not less
than 0,25 ounce per square foot of wire

sutr face, 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 1/2 inches long.

410,3,2.1.4 Brace wire shall be 9 gauge,
galvanized and shall be used in the con-
struction of hraces and intermediate
braces when wood posts are used.

410.3,2.1.5 Tie wires for fastening
barbed wire or woven wire to 3teel 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,

410,3.2.1.68 Stays for barbed wire fences
shall be not less than 9-1/2 gauge gal-
vanized wire conforming with ASTM A Lllé
and of length and spacing snoown on the

plans.
410.3.2,.2 POSTS: Corner, brace, 1inter-
mediate brace, gate, and line posts shall

be metal or wood and of the type,
and lengtn shown on  the
herein provided.

size,
vlans and as

410,3.,2.2,1 Metal posts and braces shall
pe fabricated from rail, billet, or com-
mercial grade steel conforming with any
of the following ASTH Designations: a1,
A 499, and ASTM A 120 {(for pipe posts)
and shall be galvanized or painted as
reguired. Galvanizing shall conform with
ASTM & 123 and painting snall conform
with the reguirements shown an the
plans, Corner, gakte, and intermediate
brace posts shall pe tubular, section, or
angles of the type and dimensions shown
on the zlans, Corner, gate and interme-
diate brace pests and braces shall be set
in cencrete as shown on the plans. Line
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posts shall have a minimum weignt of 1.33
pounds per foot exclusive of anchor
plates. A minus tolerance of ek to
exceed 5 percent of the minimum weight of
esach post will pe permitted. A plus
tolerance of 2 tnches angd a minus
tolerance of 1 inch in the length of each
post will be permitted. Line posts may

pe I-beamn, T-beam, U-beam, Y-bar, Ot
H-column section. Line posts shall be
provided with corrugations, lugs, ribs,

ot notches spaced aporoximately 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 192
sguare inches, shall weight not less than
0.64 pound each, and shall be securely
welded, bradded, or riveted to each line
post,

410,3.2.2.,2 Wood corner, brace, inter-
mediate brace, gate and line posts shall
be southern yellow pine, lodgepole pine,
or pondercsa pine and of the length and
dimensions shown on the plans, Posts
shall pe cut from live trees and snall Ge
straight and free from decay and other
defects. Line posts may have a single
crook in one dicection but shall not vary

more than 1 1/2 inches from a stratight
line <c¢onnecting both ends of the post,
all bark shall pe 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
cenkterline,
410,3,2.2.3 Wood «corner, brace, inter-
mediate brace, and gate posts shall be of
the length shown on the plans. The
average nominal dianeter of the top of
each post snall 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
incnes. The average nominal gdiameter of
the top of each line post shall be not
less than 3 incnes., The circumference of
line posts shall be measured & inches
pelow the top of the post and shall be
not less than 9 1/2 inches.

410.3.2.2.4 WwWood posts shall be pressure

treated with stcandard creosote oil or
petroleum—-pentacnlorophencl consisting of
nct more than 95 parts by weignt of
petroleum and not less than 5 parts by

weignt of pentachloreophenol, The
cell process shall e used,
of c¢regsote ©0il retained shall be noc
less than 6 @pounds pet cupic foot of
wood, and the amount of pentachlorophencl
tetained shall e not less than 0,3 pound

enpty
The amount

410-2

of dry salt per cubic foot of weood, Wood
preservatives shall conform with AASHTO ¥
133,

410.3,2.2.5 Braces for wood posts shall
be coast region Dbouglas fir, New Hexico
rad spruce ot fir amnd shall conform with
daimensions shown on the plans,

410.3,2.3 GATES: Gates shnall be
cibular steel frame of tubular

frame with filters of wire fabric, metal
panel, c¢hain link, or parbed wire, con-
forming with the dimensicons and details
shown on the panels, Materials and gal-
vanizing shall be in conformity with the

only
steel

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 1if specifically regquired by the
constructieon plans, aluminum gates will
not be arbitrarily substituted Eor
tubular steel frame gates,

410.,3.2.4 PFITTINGS: All fittings, nacd-
ware, and appurtenances for fences and
gates shall be commercial gqualicy steel,
malleable iron or wrought iron and shall
pe galvanized 1in accordance with the
requirements of ASTM A 153.

410.3.,3 CHAIN LINK CENCE:
410.3.3.1 Post shall ne gaivanizedqd
steel, tubular or H-column, coniorming

with the lengths, dimensions and weignhts
shown  onh the plans. Tubular poOsSts,
braces, and top rails shall conform with
tihe reguicrements of ASTHM & 120 for gal-
vanized standard weight pipe, except that
the pipe shall not be Ethreaded nor sub-
jected to hydrostatic test. H-column
poste shall conform to ASTM A 36. The
galvanizing shall conform Lo the
reguirements of AASHTO M 111 (asTM A 123).

410,.3.3.2 Past
hardware, and

tops, stretcher ©ars,
other required fittings
shall be of commercial guality steel,
malleable 1iron of wrought iron and the
galvanizing shall conform with tne
reguiremants of ASTH A 133,

410.3,3.3
link fence

Tie wires for
£t0 posts and

fastening chain
ratls shall pe 9

gauge and galvanized. Galvanized steel
or ncencorrosive metal bands or fasteners
may be used in Liieu of tie wires when

approved by the EHGINEER.
wires will not be accepted,

Aluminum tcie

410.3.3.4 Compression braces shall con-
form with the sane reguirements as top
rails, Tension truszs rods snall De not

less than 3/8 inch round galvanized rods



wtth drop-forged turnbuckles or other

approved tension device,
410.3.3.5 Chain 1link fabric shall con-
form to the reguirements of AASHTO
M 181, Unless otherwise provided, the
wire shall be No. 9 gauge galvanized witce
and tne fabric shall be 2 inch mesh.

410,3.3.6 Gates may e 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 & 120 and & 123.
Chain fabric £iller shall conform to the
requicements herein provided for chain
link fabric.

410,3,3.7 Corner posts shall be 3 inches
0.D. with a minimum weight of 5,8 lb. per
ft, Line posts shall be 2-1/2 1inches
¢.0. with a minimum weight of 3.66 lb.
per ft, Top tail and braces snall be
1-5/8 inches ©.D. with a minimum weight
of 2.27 lb., per ft.

410,3.3.8 AL the option of the
CONTRACTOR, ©posts, «cails, braces, and
gate framing menbers may pe pips manufac-
tured from stezl conforming to ASTM A
568, cold rolled, and coated with a mini-
mum or Q.9 ounces of zinc per square
foot, a minimum of 1% micrograms of zinc
chromate per square inch and a minimum of
3 mils cross-linked polyurethane acrylic
exterior ceoating, in lieuw of fencing
mepbers conforming to the reguicements
specified above and in 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 wWith batrbed-
wire ate installed the lowest strand
shall not be 1less than & feet high
measured from ground level, The same
clearance distance will be regquired for

coiled security wire.,

410.4 CONSTRUCTION REQUIREMENTS

410.4.1 COMSTRUCTION METHODS: The CON-
TRACTOR shall perform such clearing and
grubbing as may be necessary to construct
tne fence to the regquired grade and
alignmnent, At locations where breaks in
a tun of fencing are reqguired or at in-
tersections with existina fences, appro—
priate adjustment in post spacing shall
oe made to conform to the reyuirements
for the type of closure indicated. When
the plans regquire that posts, braces, or
anchors be embedded in concrete, the CON-
TRACTOR shall install <femporary guys oOf
braces as may be requirted to hold the

posts in proper position until such time
as the concrete nas set sufficiently to
nold the posts. Unless otherwise per-
micced, Ro macerials shall be installed
on posts or strain placed on guys and
bracing set in coaciete until 7 days have
elapsed from the time of placing of the
concrete, The tops of all poscs shall be
set to the regquired depth and alignirent.
Cutking of the tops of posts shall be
allowed only with the approval of the
ENGINEER and under the conditions speci-
fied by him. Wire or fencing of the size

and type reguired shall be firmly at-
tached &to the posts and braced 1in the
mannet indicated, All wire shall be
stretched taut and be installed to the
reguired elevations. At each locatien
where an electric transmission, distribu-
tion, ©r secondary line crosses any of
the types of fences covered by these
specifications, the CONTRACTOR shall

furnish and 1install a ground conforming
toc the drawings shown on the plans.

413.4.2 WIRE FENCE:
410.4.2.1 Wire fences shall woe con-
structed 1in conformity with the details

and at locations shown on
staked by the ENGINEER.
be set plumb and to the depth and spacing
shown on the plans, Excavations for
footings and anchors snall be to dimen-
sions shown on plans or esctablished by
the ENGINEER. Metal line posts wmay be
driven. Fost nole backfill shall be
placed 1in thin layers and each laver
solidly compacted. Posts set in rock
shall be placed as per construction plans,

the plans ot
A1l posts shall

410.4.2.2 Fence wire shall be stretched
by mechanical stretcher or otner device
destgnated for such use. Stretching by
motor vehicle will not be pecmitted. The
length between pull posts shall not
exceed 935 feet for barpeqd wirte and 660
fect 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 intersection of cross
fances wikh the tight-of-way fence.
Cross fence wires snall be stretched and
firmly attached tc the corner posts.

410.4.2.5 Right-of-way fences shall obe
attached to roadway SLructures when SHown
on the plans.

410.4.2.96 Fence mnaterials of the sane

manufacture, type or process, conforming
wikh the details shown on the plans shall

410-3
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TABLE 410.3.3.8

FENCE PIPING DIMENSIONS AND WEIGHTS

Fence Nominal pecimal Minimam Minimum
Industry Pipe gize Eguivalent Wall Weight
G.D. {(in) I.D. {in) g.D. {in) Thickness (in) Lbs Per PFoot
1-5/8 1-1/4 1.660 0,111 1,836
2-1/2 2 2,375 0,130 3,117
3 2-1/2 2.875 0.160 4,640



oe used throughout the Work unless other-

wise authorized in writing by the
ENGINEER,

410.4.,3 CHAIN LINK FEHCE:

410.4.3,1 Chain 1link fences shall be

canstructed 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.,
411 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 S00

feat, End posts shall be not less than
2.875 inches in outside diameter and
praced in the same mannet as corner
posts. Braced tension rods ot cabkles,

hardware, and apputrtenances 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 meotor wvehicle will not be

permitted.
410.5 REMOVING AND REBUILDING FENCE

As shown on Gthe censtruction plans or
directed by the ENGIMEER existing fences

may raguire remeval and re-erected, Such
fences shall be raconstructed to the =ame

condition as the original fence or
better, The materials in existing fences
to be removed and rebuilt shall be sal-

vaged and incerporated 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 ot staples shall be used to
fasten the fence material to the posts

and shall be furnished by the CONTRACTOR
at his expense.

410.6 HMEASUREMENT AND PAYMENT

410.6.1 For new fences the measurement

and payment will be by one of the
following methods:

410.6.1.1 By the linear foot. Measure-
ment will pe along the top of the fence

from outside to outside of &nd posts for
each continuous run of fence, The ac-
cepted gquantities of fenge will be paid
for at the Bid PFroposal’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 cthe horizeontal distance of
the fence from ocutside to outside of end
pests for each continuous run multiplied
by the vertical measurement of the mate-~
rial; the product area shall be desig-
nated 1in 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 metheod is
used, payment shall include the cutting,
removal, and replacement of any conciete
or asphalt surfacing associated with the
fence installation,.

410.6.2 Removal and rebuilding of a
fence shall be measured by the linear
foot o©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 linear fook 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 payment for
gates will ke the unit price per each for
the type of fencing material specified in
the Bid Proposal.
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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 furnishing and installing
complete and functioning waffic signal and sirect lighing
systems in compliance with the specifications, details
shown on the plans, and Standard Drawmgs 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 sysiems:

420.2.1  Beacon - A {lashing signal indication used for
hazard identification or intersection control, normally post
or span wire mounted.

4202.2  Breakaway - The ability of a standard 1o yield at
a predetermined impact force.

42023  Controller Cabinet - An outdoor hounsing which
contains a raflic actuated controller and ali oiher associated
equipment 1o perform the necessary swilching of
illuminated signal indicalions.

420.2.4  Detector - A device by which vchicles or
pedestrians are enabled 1o register their presence with a
controller.

420.2.5 Foundation - A concrele structure, embedded
the ground, which supports and anchors a standard,
controller cabinet, or splice cabinet.

42026  Inslalation - The work completed, 1n place, and
in proper operation.

420.2.7  Lighting Contrel Cabinet - An outdoor housing
which contains contaclors, phote electric controllers,
switches, and other auxiliary equipment 10 control lighting
syslems.

420.2.8  Luminaire - A lighting device designed 1o
iluminate the surface of a specific area from a mounting on
a standard; inciudes the housing, optical control, lamps, and
any necessary ballasts.

42029  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 conuoller 10 allocate

time (right of way) to any waflic movemeni(s} which may
occur dunag one or more intervals (period of unchanged

(REVISED Jan., 2003, UPTDATE No, 7)

indications) of a complete cycle.

420.2.11  Service - The connection of a signal or lighting
system to an elecirical ulilily distribution sysiem, mounted
on a pote or enclosed in a cabinet, and including the
necessary proiection device, meter enclosure. and any
required switching devices.

420.2.12  Signal Assembly - A housing containing the
required illuminated waflic signal indications (vehicular and
pedestrian) mounted on a standard,

420.2.13  Splice Cabinet - An outdoor housing which
contains terminal blocks for connecting communication
cables.

420.2.14  Standard - A pole lype stucture 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 nonmally
installed in a controller cabinet which is capable of
siupervising an interconnected network of local controllers,
providing coordmated traffic movement. System masters i
lurn may be controlled by a computerized traffic control
Sy SLEM.

420.2.16 Traflic Actuated Confroller - An clecironic
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 sysiem of
signalized intersections with a remotle computer including
all communications devices, peripheral equipment and
sampling deteciors.

420.2.18 Traffic Engineer - The City ol Albuguerque
Traffic Engineer is responsible for acceptance and
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 instaliavon of a
traflic control system at a roadway intersection, including
the ifluminated signal indications, supports. electrical
contrals, and distribuiion system.

4203  REFERENCES
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420.3.1 Aluminum  Association  Standards,  Latest
Edition

420.3.2  American Association of State Highway and
Transporlation Officials (AASHTO) Siandard
Specifications. Latest Edition

42033  Amencan National Standards Instituie { ANSI)
Standards, Latest Edition

420.34  American Society for Testing and Materials
(ASTM) Standard Specifications, Latest Edition

420.3.5 Federal Highway Administration (FHWA)
Standards, Latest Ediuon

420.3.6  Government Services Administration (GSA)
Standards, Latest Edition

420.3.7 Institute of Transportation Engineers (ITE)
Publications, Latest Edition

420.3.8  Intemational Municipal Signal Associntion
(TMSA) Standards. Latest Edition

42039  Manunal on Uniformm Traffic Control Devices
{(MUTCD), Latest Edition

420.3.10 National Electrical Code (NEC), Latest Edition

423311 National Electrical Manufacturers Association
(NEMA) Standards, Latest Edition

420.3.12 Rural Electricification Administration (REA)
Standards, Latest Edition

420.3.13 This Publicatien. Latest Edition

420.3.14 Underwriters Laboratories Standards. Latest
Edition

420.3.15 Unted States Standards, Latest Edition

4204  MATERIALS.

4203.4.1  SIGNAL AND LIGHTING MATERIALS:

420.4.1.1 GENERAL

420.4.1.1.1 Materials shall be new unless provided

otherwise on the plans or in the specifications. In addition
to the requiremnents shown on the plans or in the
spectfications, electrical materials shall conform 10 NEMA
standards and NEC requirements and to any applicable state

(REVISED Jan.. 2003, UPDATE No. 7)

or loeul ordinances or requirements. In the event revisions
(0 NEMA and/or NEC requirements create a conflict with
malerial requirements in these specifications. the latest
NEMA und/or NEC requirements shall apply.

420.4.1.1.2 Signal and lighting systems shall be
complete with all necessary accessories for proper
operation. Disconneci devices, protective devices, and

other devices and materials shall be thoroughly coordinated
to secure the required resulls with the greatest assurance of
protection 1o life and property consistent with these
specifications and the NEC. The plans indicate the extent
and general wmrangement of signal and fighting systems.
incidental paris not shown on the plans or inclided in the
specifications which wre necessary o complete new systems
or modily existing sysiems 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 10 the
ENGINEER a list of signal and lighting materials he
proposes 10 furnish and the source of supply for these
materials. Materials which ure identified on the plans or in
the specifications by performance characteristics shall be
included on this list. The list shalt incinde the name of the
manufacturer, size, and catalog number of cach ftem and
shall be supplementied by other performance data when
required on the plans and/or specifications. Submmttals 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 speeified in Section 1502 - Submitials,

4204.1.3 PREQUALIFICATION: All graffic actuated
controllers. controlier cabinets, signal monitors, vehicle
detectors, load switches, signal standards, Tlghting
standards, and luminaires to be provided by the
CONTRACTOR shall be pretesied and acceptled by the
Traffic Engincer. The list of pretested and accepiable signal
Hems is available from the Traffic Engineer. Each
acceptable nem will be hsted as to manufciurer and model
(or identiflcatton} number. Sample items may be snbmitted
{or resubmitted) ai any ume before or after the opening of
bids by the manufacturer or its representative to the Traffie
Engineer. However, the CONTRACTOR shall take full
responsibility 1o asswe him or herself that  all
CONTRACTOR furmished traffic signal and sireet lighting
items are prequalified and included on the Traffic
Engineer's list of pretested and acceptable tralfic signal and
street lighting items prior to submitting a bid for the work.
The City of Albuguerque reserves the right for up to thirty
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(30) days ol evaluation before notiflication of results.
Acceptance under these specifications for prequalification
shall be at the discretion of the Traffic Engineer.

420414  EXCEPTIONS TO THE SPECIFICATIONS:
Any changes 1a the specifications must be I wriling as an
addendum issued prior to the opening of bids.  Verbal
explanations or instructions given prior (o opening of bids
will not be binding,

420415  WARRANTY: Goarantees and warranties
shall be in accordance with Section 13 - Warranty and
Guarantee, Tests and Inspections, Corrections, Removal, or
Acceplance of Defective Work. All manuals, drawings,
shop drawings, wiring diagrams, etc. famished by the
electrical equipment manufacturer shall be transferted to the
ENGINEER.

42042  BACKFILL MATERIALS

420.4.2.1 Backfill materials f{or signal and Lighting
system excavations within the roadway pnsm or for
foundations shall be suitable for compaction as required
under Section 510-Concrete Structures.

420422  Excavation for conduit or drilling pils outside
the roadway prism and in natural ground may be backfilled
with the material originally removed except that it shall be
frec of large siones (over 4 inches in diameter), large pieces
of concrete, vegetation, and other extraneous substances.

420423  The CONTRACTOR shall provide sources
for sutable backfill material.

420,43  PAVEMENT AND SIDEWALK MATERIAL:
420431 Pavement and sidewalk replacements for
signal and lighting system excavations shall conform o the
existing material removed. If the onginal pavement design
of concrele mix cannot be determined, the pavement design
shall he determined by the ENGINEER and the sidewalk
shall be in accordance with Section 340-Portland Cement
Concrete Curbs, Gutters, Walks, Drivepads, Alley
Intersections, and Medsan Paving.

420432 Commercial sources may be used when
approved by the ENGINEER. The CONTRACTOR shall
submit matenal specifications and samiple material when
requested by the ENGINEER and as specified in Section
1502 - Submittals.

420.5 CONSTRUCTION REQUIREMENTS.

420.5.1  GENERAL
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420.5.1.1  Elecincal work shall conform to NEC
requirements and 1o any applicable local ordinances. The
CONTRACTOR shall obtain s permit from the State
Electrical Board (or equivalent state or local agency) prior
1o constructing the tralfic signal or street lighting sysiems or
any other electrical nstallations required by the contract and
provide proof 10 the ENGINEER before work begins. Only

licensed electricians shall be employed to perform electrical
work and insiafl elecirical materials required by the
contract.  In addition, the CONTRACTOR shall obtain
approval from the electric wtility for the exact location of
the elecwic service before its installation. Prior to final
inspeciion of the project, the CONTRACTOR shali submit
evidence 1o the ENGINEER that all clectrical work and
installations have been inspected and approved by an
atithorized representative of the State Electrical Board. All
systemns shall be complete and mn operation w0 the
satisfaction ol the ENGINEER and the Traffic Engineer at
ihe time the work is accepted.

420512 1t shaill Dbe the CONTRACTOR'S
responsibilily to know the requirements of the NEC (and all
locul 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

4205.2.1 Excavation reguired [or the instailaton of
conduit, lfoundations, and other nems shali be done so0 as to
cause the least possible damage (0 streets and highways.
Excavating shall nol be done until immediately bhefore
instailation of condwit and foundations and shall be
approved by the ENGINEER.

420,522  There shall be no cutting of existing pavement
urtless approved by the ENGINEER.

420523  Excavatiors within the roadway prism,
including sidewalk areas. paved dnveways and median
areas and all standard {pole) foundations, shall be in
accordance with Section 510-Concrete Structures.

420524 Backfill of excavations 1 natural ground or
ount of defined roadway prism may be of original material.
mechanically tamped, and neatly leveled to original grade.
For excavations in grassed (landscaped) areas. (he
CONTRACTOR shall carefully remove sod prior to
excavaiion 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 minfmum of two (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
miaterial detetmined unsuitable by the ENGINEER.

42053  EXISTING AND TEMPORARY TRAFFIC
SIGNALS AND LIGHTING SYSTEMS

420.5.3.1 The CONTRACTOR shall furnish, 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 atl power
disconnects and control cquipment during this period.
Timing plans for temporary waffic 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 afler rernoval,
420532 Existing signal and lighting sysiems shall be

kepl in operation until the new material is installed and
ready for operation, unless otherwise permitted as noted on
the traffic control plan. In this event, the CONTRACTOR
shall not proceed with any work which will canse the
existing signals to become inoperative uniil he has all
miaterials for the new installation on hand, and the specified
regulatory signing or lemporary signals are in place and
approved by the ENGINEER and the Traffic Engineer.

470.5.33 The scheduling of shutdowns shall be in
accordance with the construction traffic contrel 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.

420534 Existing signal material which is called for on
the plang for removal and salvage shall be handled carefully
to avoid damage and shall be delivered by the
CONTRACTOR 1o Traffic Engineering COperations
Division, Pino Yard, Albuquerque, New Mexico or as called
for on the plans. Prior to beginning removals, the
CONTRACTOR shall meel with Traffic Engineering
personnel at the project sile to mveniory and video tape
existing 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.

420535 Salvaged lighting material will be removed by
the electric utility unless otherwise noted on the plans. In
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this eveni. the CONTRACTOR shal!l remove and deliver the
material 1o the location calied for on the plans.

420.5.3.6 When ihe work requires additions or
modiflications 1o existing sigmal or lighting systems, the
CONTRACTOR shall give the ENGINEER and the Traflic
Engineer at least two (2} workings days advance wniten
notice of any interruptions and the Traffic Engineer shall be
given the opporwnity o mspect all work before and afler
re-energizing.

420537 The elecirical energy costs, maintenance and
operational respoasibility for existing signal and lighting
systems undergoing contract modifications shall remain
with the City of Albuquergne or us otherwise designated on
the plans. The CONTRACTCR shall retain responsibilily
{or workmanship and all new material per this Section 420.
Damage 1o existing equipment as a result of the construction
activities shall be repaired 1mmediately by the
CONTRACTOR at no additional cost. I Traffic
Engineering Operations responds on an emergency basis to
ensure public salety, the CONTRACTOR shall be
responsible for all cosis 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
Albuguerque. The CONTRACTOR shall ensure that the
City of Albuguergue is the customer of record for the
electric utility,

420538  New signal and lighting systems or
modifications to existing systems shall require a thirty {30}
day ins(allation (est per this Section 420. Maintenance of
new signals and lighting systems shall be the responsibility
of the CONTRACTOR until partial acceptance is granted as
defined in this Section 420. Upon granting of final
acceptance, Traflic Engineering Operations Division will be
responsible for the signal and lighting systems.

420.5.3.9  Afler the signal has been placed in operation
and prior to final acceptance, the CONTRACTOR shali
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 Bngineering Operations
Division may respond on an emergency basis to ensure safe
operation of the signal svstem, If Traffic Engineering
Operations Division responds 1o 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 Guaraniee, Tests, and [nspeciions,
Corrections. Removal. or Acceptance of Defective Work.,
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420.54 TESTING.

420541 WIRING TEST

420.5.4.1.1 Before acceptance of the work, (he
CONTRACTOR shali make the loliowing tesls on ail
lighting and signal cirenits:

i. Test for continuity of each circut.

2. Test for grounds in each circuit.

3. A megger test on each circuit between the
circuit and ground: the insulation resisiance for

all vehicle Ioops, direct burial wire or cable.

4. When requested by the ENGINEER, a

[unctional test to demonstrate that all parts of

the system functions as specified or intended.

420.54.1.2 The imitially applied voliage for the tesis
shall not be greater than the rated voltage of the cables, and
the rate ol increase shall be approximately naiform and not
more than 100 percent in 10 seconds or less than 100
petrcent in 60 seconds.

420.54.1.3 Any faull in materials or in any pari of the
installation revealed by these tests shall be replaced or
repaired by the CONTRACTOR in a manner satisfactory 1o
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 under the
surveillance of the ENGINEER and the Traffic Engineer.
The CONTRACTOR shall furnish all imstruments and
personnel required for the test.

4205472  OPERATION TESTS

4205421 A thirly (30) day operational test period is
required and will start when the waffic signal is completely
installed and fully operational. including loop dctectors.

The CONTRACTOR shall request approvat o start the
thirty (30) day operational test period in wnung to the
ENGINEER and the Traffic Engineer. Partial acceptlance of
the system will be granted upon satisfactory completion of
the thirty (30) day operational test period. Final acceplance
will be in accordance with Section 14-Payments to the
CONTRACTOR and Completion.

4205422 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.
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420.5.4.2.3 Timing for signal controllers during the
installation test period shall be determined by the Traftic
Engineer. No signal shall be placed in operation until the
Traflic Engincer has verified the time scitings and the
correctness ol all  signal mdication outputs.  The
CONTRACTOR shall provide access 1o the signal coniroller
for the ENGINEER and Traffic Engineer during the test
period.
42055  TECHNICAL ASSISTANCE

420.5.,5.1  Traffic Engineering Operations Division
electronic technicians or electricians are available (o answer
CONTRACTOR’S  technical questions on electncal
equipment on an as needed basis,

420.5.5.2 The CONTRACTOR shall make any requests
for assistance to the ENGINEER and Traffic Engincer. The
ENGINEER and Traffic Engineer will ihen make the
determination as to need. Assistunce will be hmited (o
verbal explanations on lab testing failures, deficiencies.
wining diagrams, electronic schematics, controller, related
equipment hook-up, and trouble shooting procedures. Cily
ol Albuquerque employees will not perform any physical
tabor for rewiring. repairs or modifications duning the test
period or prior to final acceplance, except when required to
maintain pubhe safety.

4206 MEASUREMENT AND PAYMENT:
Measurement and payment of furmishing and installing
affic signal and sireet lighting systems will be as specified
m the bid proposal.
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SECTION 421

SIGNAL AND LIGHTING SERVICE SYSTEMS

4211 GENERAL: This work shall consisi of fumishing
and installing service poles, service connections, and
lighting control cabineis in compliance with the
specifications, details shown on the plans, and Standard
Drawings at the lpcations shown on the plans, or as
established by the ENGINEER.

421.2 REFERENCES
42121  Amencan Association of State Highway and
Transportation Officials (AASHTO) Standard
Specifications, Latest Edition
M133  Preservative and Pressure Treatment Process for
Timber
42122  Amencan Soclely for Testing and Materials

{ASTM) Standard Specifications, Laiest Edition

A36 Structural Steel

A307  Carbon Steel Bolts and Stnds; 60,000 psi Tensile

421.2.3  National Electrical Code (NEC). Latest Edition

421.24  National Electrical Manufactorers Association
(NEMA) Standards, Latest Edition

421.2.5  Underwnters 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

4213  MATERIALS,
421.3.1 SERVICE POLE
421.3.1.1 ivlaterials for service poles shall conferm with

the delails 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.
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The pole shali be of the size called for on the plans and as
a minimuam shall be buit treated.

421.3.1.2  Nommal service regnirements 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 neuwral power, unless otherwise
specified in the plans or special provisions.

421.3.13 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.

42132  SERVICE RISER: Materials for service risers
shall conform with the requirements of this Section 421 and
detatls shown on the ptans, when electrical service 1s to be
installed on an existing pole.

42133  METER PEDESTAL

421.3.3.1 Matenais for meter pedestals shall conform

with the details shown on the plans, the requirements of the
NEC, and the following reqguirements:

421332  Meter pedestals shall be constructed of 14
gauge sieel with corrosion resistant finish.

421.3.3.3 Meter socket shall have a minimwm rating of
100 amp and be factory wired in separate wireway from
terminal block to meter sockel.

421.3.3.4 For services larger than 100 amp. a faclory-
rated 200 amp pedestal shall be used.

421.33.5 Insulated stud terminal blocks or bus pads
shall be used to accommodale conneciors.

421336 Pedestal bonding lug grounding conduCiors
must be continnous to the breaker panel grounding terminal.

421337  Termination section shall have a removable
raintight cover with provision for padlocking over captive
pentahcad bolt. All other removable portions of termination
section must be sealable.
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421338 Meter pedestal shall be anchored securely 1o
concrete foundation. Concrele foundation and anchoring
system shall conform with the details shown on the plans or
as shown herein.

421.3.4  SERVICE CONNECTION: Service conneclions
(connection to existing service pole, service riser,
transformer, or meter pedestal) shall conforme with the
detatls shown on the plans and the requirements of the NEC.

421.3.5  LIGHTING CONTROL CABINET

421.3.5.1 Materials for lighting conftrol cabinets shall
conform with the details shown on the plans, the require-
menis of the NEC, and the following requirements:

4213352 Cuabinets shall be fabricated from 14 gauge
steel with a durable finish consisting of a corrosion resistant
durable fimsh.

421353 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 ground lug.

421.3.5.5 Cabinet hardware shall be stainless steel
including hinges.

421356 Mounting brackets shall be furnished for
altaching contaciors, photo electric cells, junction boxes and
other auxiliary equipment.

421.3.5.7 Lighiing Control Cabinet shall be anchored
securely to concrete foundation. Concrete foundation and
anchering system shall conform with details shown on the
plans.

421.3.6  PHOTOELECTRIC CONTROLLER

421.3.6.1 Muaterials for photoclectric controllers shall
comply with the details shown on the pluns.

421362  The photoelectnic unit shall consist of a
light-sensilive element connected directly to an internal
control relay withont intermediate amphifications. The unit
may be either the horizontal-sensing or zenith-sensing type
and shall have tum-on at 1.5 +0.5 horizontal footcandles
and a twm-off at a maximum of 5.6 footcandles with a
minimum difference of 0.8 footcandle between turn-on and
turn-off  The load rating shall be 1800 watts minimum
(HID load).

421.3.6.3  The base of the unit shall be provided with a
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three-prong, EEL-NEMA standard. iwist-lock type plog
monnting which will enable the unit to be mounted directly
on luminaires or by the use of an adapter base on pole tops
orsides. The controlters shall normally work in conjunction
with external auxiliary load relays for handling required
Lighting loads.

4213.6.4 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 controlier 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 tured on.
A potentiometer to vary the tm-on valne within the
operating range shall be easily accessible for adjnstment. A
time delay shall be incorporated into the circull to prevent
sireet lights from beinyg turned off at night by transient lights
which might be focused on the controller. The controlled
lighting load shall remain on or become energized in the
event of any funclional failure of the electronic circuit. The
controller shall be equipped with a lightning arrestor
capable of handling 500V a1 35,000 amps.

421.37 AUNILIARY CONTACTOR

421.3.7.1 The contactor shall work in conjunction with
a photoelectric coniroller and the specified lighting loads.
The contactor shall be normalty open and shall be
doubie-pole. unless othenwise specified.

421372 The contactor shall be of the elecixrically held
type, designed to withsland lamp load intush current and to
carry full sated current on a continuous basis. The operating
voltage and load raling shall be as neted on the plans.

421373 A (hree position switch t0 permit manual
operation of the lighting circwt shall be provided. The
switch shall be funished and installed with an indicating
nameplate reading "PHOTO-OFF-MANUAL" The swilch
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.
42141  GENERAL
421.4.1.1 Service points shown on the plans are

approximate. The CONTRACTOR shall obtain the exact
location from the eleciric niility. The ENGINEER shall
approve the final location befere any service installation
work 1s started. In the evenl a myjor change in location
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from that shown on the plans is required, the ENGINEER
will determine the final Tocation and (he service run will be
adjusted as per the contract uanit price.

421.4.1.2  The CONTRACTOR shall obtain all necessary
permits and clecirical inspections required for service
attachment. Approval of the ENGINEER shall be given
belore hook-up.

421.4.1.3  The CONTRACTOR shali have the City of
Albuguergue shown as the customer of record for the
electric wility in accordance with Section 420-General
Clauses for Traffic Signal and Street Lighting Systems.
42142 SERVICEPOLE

42142.1  Conduitshall be attached to the pole as shown

on the plans. Where necessary, condulets, covers, and
gaskets shall be provided and instailed.

421422 Conduil used in the service mstallaton above
ground shall be rigid steel, gatvanized-type of the size
specified on the plans or in the special provisions. 1n areas
where rigid steel conduil is coupled to rigid PVC conduit
used for the undergronnd portion of the service mn, joiniag
of the conduits shall take place underground from two (2)
inches to ten (10) 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.

421,423 Conduit, swiiches, and other necessary
material shall be mounted on the service pole as showa on
the plans. When called for, the backing board shail be
3/4-inch thick Douglas Fir Grade B-B or better exterior type
plywood. The plywood shall be painted two coals of
approved exterior grey paint for weatherproofing. Special
care shall be taken to insure that the edges of the plywood
are well sealed agninst moisture and general weathering.

421,424  The layoul, connections, and mournling details
of the varions switches and 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 nstalled.

421425  Meter sockets as required by the scivice utility
compuny shall be furnished and installed as shown on the
plans. The service utility company will supply and install
meters.

42143  SERVICE RISER: Service risers shail e
installed on existing poles at focations shown on the plans.
The installation of service risers shall conform to the
requirements of this Section 421 and details shown on the
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plans. Service risers shall be installed on the quadrant of
the existing pole as shown on the plans or as designaied by
the service utility company.

42144  METER PEDESTAL: Meter pedestais shall be
instalied at locations shown on the plans and a minimnm of
ten (10) feet from the service pole. The installation of meter
pedestals shall conform o the details shown on the plans.

421.4.5 SERVICE CONNECTION: Service connections
shall be insialled at an exasting service pole, service riser,
meter pedestal, or at a location shown on the plans. The
wnstallation of service connections shall conform o the
details shown on the plans.

42146  LIGHTING CONTROL CABINETS: Lighting

conitrol cabinels 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, dusi tight
mstallation.  The installation of lighting control cabinets
shall conform (o the deiails shown on the plans.

4215  MEASUREMENT AND PAYMENT.

421511 Measurement of scrvice poles inchiding all
materials shown on the plans. either with or without meter
sockets and disconnect swiiches, will be measured by the
unit complete in place.

421.5.12 Measurement of service nisers mmciuding all
materials shown on the plans, either with or withoul meter
sockeis and disconnect switches, will be measured by the
unit complete in place.

421.5.13  Measurement of meter pedestals including
concrete foundation will be measured by the unit complete
in place.

421.5.14  Measurement of service connections will be
measured by the unit complete in place.

421513 Measurement of lighting conwrol cabinets.
inclnding concrete foundation and all materials shown on
the plans, will be measured by the unit compleie in place.

421.52  theaccepted quantities of service poles, service
risers, meter pedestals, service connections, and lighting
control cabinets will be paid {or at the cantract price per unit
of measwrement {or each of the pay items listed as shown on
the bid proposal.
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SECTION 422

SIGNAL AND LIGHTING STANDARDS

4221 GENERAL: This work shall consist of furnishing
and installing waffic signal standards, street lighting
standards, and anchor bolis, in compliance with the
specifications, details shown on the plans, and Siandard
Drawings at the locations shown on the plans, or as
established by the ENGINEER,

4222 REFERENCES.

422.2.1  Aluminum Association Standards, Latest Edition

42222  Amernican Associatton of Siate Highway and
Transportation Officials (AASHTO) Standard
Specifications, Latest Edition

42223  American National Standards Institute (ANSI)

Standards, Latest Edition
SECTION 300 Stainless Steel

422.2.4  American Scciety for Testing and Materials

{ASTM) Standard Specifications, Latest Edition

A3s Structural Steel

A123  Zinc Coating on Product Fabricated from Rolled,
Pressed, and Forged Sieel Shapes, Plaies, Bars,
and Strips

Ai53  Zinc Coating (Hot-Dip) on lron and Steel
Hardware

A307  Carbon Steel Bolts and Siuds; 60,000 psi Tensile

A325  High-Strength Bolts for Structural Steel Joinis

B108  Aluminum-Alloy Permanent Mold Castings

B221  Aluminum-Alloy Extmuded Bars, Rods, Wire,
Shapes, and Tubes

M314  Steel Anchor Bolis

422.2.5 National Electrical Manufacturers Association

(NEMA) Standards, Latest Edition
42226  National Elecrical Code (NEC), Latest Edition
422.2.7  This Publication, Latest Edition:

SECTION 101 PORTLAND CEMENT CONCRETE

SECTION 102 STEEL REINFORCEMENT

SECTION 501 EXCAVATION AND BACKFILL FOR
STRUCTURES

SECTION 701 TRENCHING, EXCAVATION .
BACKFILL

SECTION 1502 SUBMITTALS

AND
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4223 MATERIALS.

422.3.1  STANDARD: A standard will consist of a shaft
with 1 base, anchor bolts, mast arms (if required), and other
hardware required 1o support the traffic signal and highway
lighting apparatus.

Types of standards are as follows:

(ay Typel A pedestal type support for wraffic
signals, controller cabinets, and splice cabinets.

{b) Typell. A mast arm traffic signal support
including shafl, arm, and hardware.

{c) Typelll. A combination mast arm traffic signal
and roadway luminaire support.

(dy TypelV. A posttop luminaire suppoit.

(e) TypeV. A mastarm luminaire support.

422.3.1.1  Typel Standard

422.31.1.1 The pedestal iype support shall be a
threaded pole and a threaded (female) sguare cast aluminnm
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 shali have a covered hand
hole of 8 inches x 8" inches minimum dimension.

4223112 The pole may be fabricated from steel and
may be either 4-inch rominal diameter pipe, Schedule 40,
or a tapered steel shaft of equal or greater wall thickness.

4223.1.13 Type | Standard, Two Fooit:  shall be
designed 10 support a post top mounted traffic signal
controller or splice cabinet weighing 150 pounds with a
projected area of 5 square feel.

4223114 Type 1 Swandard, 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.

4223115 Type | Standard, Thirleen 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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4223.1.16 Type [ Standard. Fifteen Foot: shall be
designed to support an assembly of traffic signals and
signing mounted at the fop of the support weighing 150
pounds with a projected area of 13 square {eet.

4223.1.2 Type 11 Standaud

422.3.1.2.1 Standards shall be a "trombone” truss arm
design fabricated from either sleel or aluminum s
designated on plans, in conformance to details on the plans
and these specifications.  Standards shail in addition
conform to the member attachment and size details in the
plans for interchange abihity and standardization between
fabricators.
4223122 Design Requirements

4233.1.2.2.1 The standard instailation shall be designed
1o support traffic signal heads, back plates, and signing as
designated on the Standard Drawings.

4233.1.22.2 Structures shall be designed according 1o
the requirements of the latest edition of AASHTO Standard
Specifications for Structural Supperts for Highway Signs,
Luminaires, and Traffic Signais.

422.3.1.2.3 Shaft

4223.1.2.3.1 Steel shafts shall be fabricated from a
weldable grade hot rolled steel, having a yield poiat, after
fabrication, of not less than 55,000 pounds per square inch
and a wall thickness not less than No. 7 1.8, Siandard
Gange (0.1793 inch). The shaft may be round in cross
section and tapered at a conslant rate. After fabrication, the
steel shaft shall be hot dip gaivanized according to the
requirements of ASTM A 123 and shall be cleaned 1o
provide 2 uniform and siain free surface. Scraiches shall be
repaired in the field with an approved paint.

4223.1.2.32 Aluminum shafts shall be fabricated from
seamiess round lapered tubing of alloy 6063-T6 or 6005-T5
conferming te 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 shafi (o the flange
base. The shaft shall be finished by mechanical means
providing a uniform appearance and shall not reguire any
snrfiace preparation at the time of installation.

422.3.1.233 A removable pole top cap or mast arm
hand hole with cover shall be provided to allow access for

the puiling of cable tirough the shafi.

4223124 Arm
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42231241 "Trombone" truss arms for Type [l
standards shall be (abricated from either steel or aluminum
as designaled on the plans. Material and finish shall be as
spectficd for the shafi except that sieel members shall all
have 1 minimum thickness of No. 11 U.S. Standard Gauge
(0.1 196 inch) and aluminum tubing used in the fabrication
shall have a minimum thickness of 0.136 inch.

42231242 Length and position of arms shall be s
shown on the plans. Arms shall be attached sccurely to
shafis in accordance with details in the plans.

4223125 Transformer Base

422.3.1.2.5.1 Sieel wansformer bases shail be fabricated
from hot rolied mild steel having a yield point of not less
than 33,000 pounds per square inch and side wall thickness
of not less than No. 7 U.S. Standard Gauge (0.1793 inch).
The steel transformer base shall be galvanized afier
{abrication to the reguirements of ASTM A 123,

422.31.2.52 Aluminum transformer bases shall be a
one-piece casting of aluminum alloy 356-T6 complying
with the requirements of ASTM B 108,

422.3.1.2.53 The bases shall be not less than 20 inches
in height and 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 1o permil the shafi to be rotated a
full 360 degrees and 10 be aligned irrespective of anchor
bolis placement, in conformance to details in the plans.

4223126 Hardware: Hardware must be cither steel or
stainless sieel.  Steel hardware shall conform 1o the
requiremenis of ASTM A 307 or A 325 and shall be
galvanized in accordance wilk the requirements of ASTM
A 153, Stainless steel hardware shall conforin to ANSI 300
series stainless sieel.

422.3.1.27 Anchor Bolts

42231271 Four anchor bolis shall be firnished with
each standard. The bolts may be fabrcated from high
strenpth sieel bars with a goaranteed mimmum yield
strength of 55,000 pounds per square inch or sieel meeting
the requirementis of AASHTO M 314. Unless otherwise
detailed m plans, the bolis shall be of snfficient size and
leagth to support the structure with the design loads. in
accordance to the AASHTO Specifications.

422.3.1.2.7.2 The top of each bolt shall be threaded no
iess than 8 inches, and the full thread phus 6 inches shall be
hot dipped galvamized. Each anchor bolt shall have an "L"
bend al the bottom. One leveling nut and one hold-down
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nul shall be provided with cach bolt.

422.3.1.3 Type 11l Standard: Type HI standards shall be
fabricated from steel and shall conform to the requirements
[or Type II standards. In addition, Type 11] standards shall
support a lumninaire by means of a shalt exiension and arm
in accordance with the details shown on the plans. Each
arm shall be designed to support a luminaire of 75 pounds
and a projected area of 3.3 square feet. The shaft extensions
shail conform (o the requirements for Type I standards,
except that steel shaft extensions may have a minimum
thickness of No. 11 U.5. Standard Gauge (0.1196 inch).
422314 Type IV Standard

422.3.1.4.1 Unless otherwise specified on the plans or
in the special provisions, Type IV siandards shall comply
with the requirements for Type V standards, except thal 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 stundards are called for in the plans, only that
muaterial shall be used for fabrication, in conformance (o the
plans and special provisions.

4223.1.5  Type V Standard

4223151 Standards 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.
422.3.1.52 Design Requirements

422.3.1.52.1 The installation shall be designed
according 1o 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 suppeort a luminaire welghing 60
pounds and a projected area of 3.3 square feet.

422.3.1.5.2.2 The following tolerance for straightess
ol poles shall not be exceeded:

TOTAL MOUNTING HEIGHT STRAIGHTNESS

(FEET) (INCHES)
20 0.75
30 1.00
35 1.25
40 {.50
50 1.75

(REVISED JTan., 20003 UPDATE Ne. 7)

42231523 Dead load deflection shouid be limited in
accordance to AASHTO Specifications.

422.3.152.4 The standard may be fabricated of spun
aluminmm, or galvanized steel as designaled on the plans.
422.3.1.53 Spun Alyminum.

422.3.1.5.3.1 Shaft: Shafis shall be one-picce, seamless
wapered tubes of aluminum alloy 6063 and shail have a final
mechanical strength of not less than T6 temper afier
fabrication. The shail shall have o wall thickness of not less
than 0.188 inch for 40-toot mounting height or less than
0.219 inch for a moumting height greater than 40 eet. The
shaft shall have no longitudinal welds and only two
circnmferenual welds which will be located at the lower end
for joining the shaft 10 the anchor base. A one-plece cast
aluminwm 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 furnished with {our Golt covers. The
shaft shall be rotary sand polished and wrapped for
protection during handling and shipping.

422.3.1.53.2 Mast Arm:  Mast arms shall consist of
seamiess aluminum tubing, aluminum alloy 6063-T6, of the
length and shape shown on the plans. Armms shall be
altached to the shaft by means of a slip fitter and held in
place by bolis as desipnated on the Standard Drawings.
Davit arms shall be installed per munufacturer's
recommendations (o prevent rotation under wind loads. 1f
arms rotate afier crection, the Contractor shall lower the
Type V standard, reassemble the arm, and reinstall the Type
V standard with the arm in the proper position.

42231533 Tlardware: Hardware shall be stamless
steel.
42231534 Welding: Welding shall conform to the

requirements of "Specifications for Aluminum Bridge and
Other Highway Structures” published by the Aluminum
Association.

422.3.1.5.4 Galvanized Steel.

422.3.1.54.1 Shaft

422315411 Shafts shall be fabricated {tom sieel
having a yield strength of not less than 40,000 pounds per
square inch afier [abncation, with a minimum wall
thickness of No. 19 U.S. Standard Gange (0.1345 inch),
except that shalts with an after fabrication yield sirength of
55,000 pounds per square inch or greater may have a
minimunm wall thickness of No. 11 U.8. Standard Gauge
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(0.1196 inch). The shafi shall be round In cross section and
tapered at a constant rale.

422315412 The shaft shall be one section, except
ihat (or mounting heighis greater than 50 feet, a lwo section
design with a lop section that will slipfit over the botlom
section a minimum length of 14 Umes the diameter at the
pomnt of overlap will be accepted. The shaft section(s) shall
be formed into a comtinuous weld, The shalt shall be
attached by two circumferential welds to a baseplate. The
base shall be either a one-plece steel casting or fabricated
from steel plate with a minimum vield strength of 36,000
pounds per square inch, conlorming to any details on the 4
plans.

42231542 Galvanizing and Finishing: All exposed
welds except fillel welds shall be ground flush with the base
mefal. All steel poles shall be fully galvanized after fabrica-
tion 1o the requirements of ASTM A 123, Afier galvaniz-
ing, the poles shall be cleaned to provide a uniform and
stain-free surface. All scraiches due 1o erection and
handling shall be repatred in the field with an approved
paint.

422.3.1.54.3 Mast A Arms shall be fabricated from
the same material as the shaft and shall have a wall
thickness of no less than No. 11 US. Standard Gauge
{0.1196 inch). The separate section davit arm shall be
altached by a slip {itter [ixed into the shafl or arm and held
by stainiess steel screws, in conformance to any details in
the plans. Davit arms shall be installed per manuficturer's
recommendations to prevent rotation under wind toads. 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.

422.3.1.54.4 Anchor Bolts: Four steel anchor bolts
shall be furnished with each Type V standard und shall be
{abricated from steel meeting AASHTO M 314 or from
other steel with 2 minimum yield point of 55,000 pounds
per square inch. The top of the anchor belis shall be
threaded for approxunately 9 inches and shall be galvanized
for a minimum of 12 inches. Each anchor boli shall be
furnished with nuts and washers as required for breakaway
base utilized or one nut, washer and shim(s} if anchor type
base.
42231545 Breakaway Bases

422.3.1.54.5.1 Unless otherwise noted on the plans, all
Type V standards shall be designed to meel requirements
for dynamic performance under vehicle 1mpact as specified
in the AASHTO Standard Specifications for Structural
Supperts for Highway Signs. Luminaires and Traffic

(REVISED Jan., 2003, UPDATE No. 7)

Signais. Ali bases shall be designed for a 16-inch diameter
anchor bolt cirele, unless otherwise noted on plans.

422315452 Type V standards located behind a
barrier or bridge rail and so noted on the plans shall have an
anchor base lor direct, rigid mounting,

422315453 Steel standards may utilize a sieel slip
base or breakaway couplings conforming te the details in
the plans. Il the total weight of the standard and the
luminaire assembly exceeds 600 pounds the Contractor shall
furnish evidence of comphiance in the form of test data
obtained in accordance with the AASHTO Standard
Specifications for Structural Supports for Highway Signs,
Luminaires, and Traffic Signals.

422315454 Alyminum standards may wtilize either
2 cast aluminum base or brenkaway coupling, conforming
to details in the plans. When requested by the ENGINEER,
the Contractor shall furnish evidence of compliance n the
form o[ test data obtained in accordance with the AASHTO
Standard Specifications for Structural Supports for Highway
Signs, Luminaires and Traffic Signals. The cast aluminum
base shall be inseried a minimum of 12 inches inlo the shafi
and shall be bonded to the shaft with weathemproof
simctural adhesive to fully develop the required strength.

422315455 Breakawayv couplings shall be designed
{0 be placed between the anchor bolls and the pole base. and
of a frangible material 1hat will breakaway under Impact
{shear). The coupling shall conform to the design and
material detailed on the plans. 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.

4223.1.54.5.6
a "skirt" base cover of a matertal and design conforming (o
delails on the plans,

The coupling installation shall include

4224  CONSTRUCTION REQUIREMENTS,

42241 installation shall include the erection of
standards complete as shown on the plans. leveling of
standards, any required grouting between standard bases
and f{oundations, and the installation of anchor bolts in
foundations.

422.42 Al threaded holes and hubs shall be retapped
and sealed against rust by heavy grease or other type of
preserviailve,  Required field-made holes (such as for
mounting pedestrian push butlons) shall be neatly drilled.
Use ol a cutting torch will not be permitied.
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42243  When lorque values are called for on the plans
for anchor bolt nuts, breakaway couplings or slip bolis, the
Contractor shall make all adjustments with an approved
torgue wrench. No other values shaill be used unless
approved by the ENGINEER.

42244 New foundations for signal and lighting
standards will be constmeted in accordance with Section
423 - Foundations for Signal and Lighting lnstallations.

42245  Existing signal and lighting standards to be
relocated shall not be removed until new foundations are in
place and are accepled by the ENGINEER. The Coniraclor
shall give the ENGINEER and the Traffic Engineer at leas(
five working days notice before removing and resetiing
designated signal and lighting standards. All shop drawings
and other documents of record on the exisung in-place
signal and lighting standards will be made available to the
Contractor. All work and material required for rewiring
relocated signal and lighting standards shall be included in
this work.

42246  Remove and Reset Street Lighting Standard &
Luminaire: The Contractor shall construct new {oundations
for the Type V standards. The Contractor shall then remove
the exasting standards and luminaires and relocale standards
and luminaires to the new foundations.

42247  Remove and Reset Signal & Mast arms: The
Contractor shall construct new foundations for the existing
Type I or II Standards. The Contractor shall then remove
existing Type 1 or 11 standards, traffic signals, and mast
arms and relocate the siandards, traffic signals, and mast
arms to the new foundations.

42248 Remove Ewsting Foundations: Existing
foundations for traffic signal equipment and luminaire
standards shall not be removed until the new foundation and
conduil system is complete in place and are fnclioning.
The foundation to be removed shall be completely removed
or removed 1o 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.

42249  City of Albuguerque Furnished Standards, Mast
arms & Roadway Luminaires. When indicated on the plans
for the matenal to be fumished by the City, the Contractor
shall load, haul, and install City fumished lighting
standards, mast arms, and roadway luminaires of the types
and at the locations designated on the plans in compliance
with the Stundards Specifications, and as directed by the
ENGINEER.

(REVISEL Jan., 2003, UPDATE No. T)

4225  MEASUREMENT AND PAYMENT.
422.5.1  Signal and lighting standards with anchor bolts
will be measured by the unit complete in place.

42252  Removing and resetting street lighting standard
and luminaire will be measured by the unit{ complete in
place.

422.53  Remove and reset signal standard and mast arm
will be measured by the unit complete in place,

42254  Installing City furnished standards, mast arms,
and roadway huminaires will be measured by unit complete
in place.

422.5.5  Anchor bolis will be measured by the uaii
complete in place, only when specifically designated on the
plans and when signal and lighting standards arc being
furnished by others.

422.5.6  The accepted quantities of signal and lighting
standards will be paid for ai the contract unit price per unit
ol measurement for cach of the pay ilems listed as shown on
the bid proposal.
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SECTION 423

FOUNDATIONS FOR SIGNAL AND LIGHTING INSTALLATIONS

423.1 GENERAL: This work shall consist of
constructing concrete foundations for support of {raffic
stgnal standards, luminaire standards, control cabinels, and
ground mounied transformers, in compliance with the
specifications, details shown on the plans, Siandard
Drawings, and at the locations shown on the plans, or as
established by the ENGINEER.

423.2 REFERENCES

423.2.1  Amencan Association of State Highway and
Transportation Officials (AASHTQ) Standard
Specifications, Latest Edition

42322  Amencan Soclely for Testing and Matenals

{ASTM) Standard Specifications, Latest Edition

Als Structural Steel

A307  Carbon Steel Bolts and Studs; 60.000 psi Tensile
42323 National Electrical Code (NEC), Latest Edition
42324  This Publication, Latest Edition

SECTION 101 PORTLAND CEMENT CONCRETE

SECTION 1062 STEEL REINFORCEMENT

SECTION 501 EXCAVATION AND BACKFILL FOR
STRUCTURES

SECTION 510 CONCRETE STRUCTURES

SECTION 701 TRENCRING, EXCAVATION,
BACKFILL

SECTION 1502 SUBMITTALS

AND

4233 MATERIALS:

42331  Concrele  design  including cement, air
entrainment, and other admixtures, water and aggregaic
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 Simctures. The
design mix shall be provided to the ENGINEER for
approval.

423.3.3  Steel reinforcement shall conform with the
requitirements of Section 102 - Steel Reinforcement.

4234 CONSTRUCTION REQUIREMENTS.

(REVISED Jan., 2003, UPDATE No.7)

42341 Concrete foundations may be cast in place or
precast.  Foundations shall be placed on frm ground.
Forms shall be te to line and grade, ngid, and securely
braced. The concrete for each foundation shall be placed in
one operation. Exposed portions of cast-in-drilled-hole
foundations shail be formed to present a neat appearance.
The forms and ground shall be thoroughly moistened before
concreie placement.

423472 Ground rods shall be installed as shown on the
Standard Drawings.

42343 A (emplate shall be used 1o insure {that conduit
stubs and anchor bolts are held in proper position during
concrete placement until the concrete has set. After
placement and before setiing of concrele, anchor bolis shall
be raised and lowered individually to eliminate air pockets
and distribute aggrepgate, and shall be aligned properly.

423.4.4  Exposed surfaces of concrele foundations shai
receive a finish that is smooth, staight, and free of form
marks.

42345  Concrete foundations shall be backfilled
according to the requirements of Section 501 - Excavation
and Backfill for Struciures and details in the plans, Proper
drainage shall be provided on slopes. Backfiliing will be
considered incidental (o the complelion of the work and no
measurcment or direct payment will be made therefore.

42346  When it is discovered dunng excavation for a
concrete foundaiion that the location shown on the plans
conflicts with existing underground or overhead utilities, a
new location will be determined by the ENGINEER il
possible. The ground surface at plans locations shall be
restored 10 its original elevation. If the location cannot be
changed. a new foundation design or wiility relocation will
be done as anthorized by the ENGINEER.

42347  Foundations shall be constructed as designaied
on the Standard Drawings uniess the plans show otherwise
or the ENGINEER directs otherwise. Fonndations located
i sidewalks shall be fevel with the surface of the sidewalk
and shall conform with the "Americans with Disabilities
Act".  Expansion matenal shall be placed between the
foundation and the sidewalk.

42348  Foundations {or standards with mast arms shall
be carefully positioned so that the standards may be onented
a5 shown on the plans.
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42349  Foundations shall eure for 2 minimum of 7 days
after concreie placement before signal and lighting
stondards are installed.

4235 MEASUREMENT AND PAYMENT.

423,51 The accepted gquaniities of portland cement
concrete and steel reinfercement for concrete Toundations
for signal standards, controller cabinets, and splice cabinets
complete in place will be measured by the unut 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, controlier cabinets, splice cabinets, and
lwminaries will be paid for ai the contract vnit price per anit
of measurement for each of the pay 1tems listed as shown on
the bid proposal.

(REVISED Jan.. 2003, UPDATE Na.7) 423 -2



SECTION 424

ELECTRICAL CONDUIT

424.1 GENERAL: This work shall consist of furnishing
and installing elecirical conduit in compliance with the
specilications. the details shown on the plans, and Standard
Drawings at the locations shown on the plans, or as
established by the ENGINEER.

4242 REFERENCES.

42421  American Association of State Highway and
Transportation Officials (AASHTO) Standard
Specifications, Latest Edition

422.2.2  Amencan Naiional Standards Instituie (ANSD)
Standards, Lalest Edition

C80.1  Rigid Steel Conduit - Zinc Coated

42423  American Society for Testing and Materials

(ASTM) Standard Specifications, Latest Edition

Als Structural Steel

A307  Carbon Steel Bolts and Studs; 60,000 psi Tensile

Di248 Polyethylene Plastics Molding and Extrusion
Materials

1785 Poly Vinyl Chloride (PVC) Plastic Pipe, Schedules
40, 80, and 120

42424  National Electrical Code (NEC), Latest Edition

42425  Underwriters Laboratories Standards, Latest

Edition
ULs Safety Rigid Metal Conduit
UL651 Safety Schedule 40 & 80 Rigid PVC Conduit
UL1242 Safety [ntermedizie Metal Conduit
424726  This Publication. Latest Edition

SECTION 501 EXCAVATION AND BACKFILL FOR

STRUCTURES

SECTION 701 TRENCHING, EXCAVATION, AND
BACKFILL

4243 MATERIALS

42431 NONMETALLIC CONDUIT: Nonmetallic

conduit shall be high-impacl poly vinyl chloride (PV(C)
pipe, Schedule 40, Designation PVC 2110, conforming to
the requirements of ASTM D 1785 or high density, Type 1l
polyethylene conduit conforming to ASTM D 1248-6.

(REVISED Jan,, 2003, UPDATE Na. 7)

Conduit and f{ittings shall comply with the requirements of
LIL standards (Publication UL 651) and shall be stamped
"LiL approved.” Neonmetailic conduit shall be used only for
undergronnd installations.

42432 METALLIC CONDUIT

424324 Meiallic conduit may be either rigid steel
conduit {(GRC) or intermediate metallic condnit (IMC).
Rigid steel (GRC) shall conform to Underwriters
Laboratories UL-6 specification, ANSI C 80.1 and Federal
Specification WW-C-381E. Intermediate metatlic conduil
{{IMC) shall conform to Underwniers Laboratories UL 1242
and Federal Specificaiion WW-C-381E. 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 conduil installed above
ground shall be metallic.

424322  Approved expansion couplings shall be
provided for all metallic conduit. Expansion couplings shall
be as recommended by the manufaclurer, designed to
cotmpensate for linear thermal expansion of a run of metallic
conduit. All expansien couplings shall make a watertight
joint.

4244  CONSTRUCTION REQUIREMENTS.
424 4.1 GENERAL
424 4.1.1 Electrical cable and wire shall be run In

conduil except where run inside poles or where the plans
show otherwise, All condnil used for underground
installations shall be nonmetallic except where encased in
concrete, such as bridge decks, or when called for on the
plans. The CONTRACTOR may unse 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 o outlet.
Reducing couplings will not be permitted.

424412  The CONTRACTOR shali plan the trenching
and condnit placement operation to minimize the open
{rench and exposed conduit lell overnight.

4244.1.3  Routings of conduil runs shown on the plans
are lenlative and may be changed by the ENGINEER to
avoid underground obstructions. Accurate records of any
change from conduit locations shown on the plans shall be
kept for preparation of as-built drawings, and the details of
altered conduit runs shall be submiited 10 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, Condut shall be laid not less than 30 inches
below the linished surface in street and driveway areas, 10p
of curb in sidewalk areas, or natural 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
underground utility conflicts occur at the 30-inch depth.

424415 A permanently marked warning ftape to
indicate the presence of traffic signal condait 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. Metailic conduit ends shall be threaded
and capped with standard conduit caps until wiring is
started. Insulated metal ground bushings shail be provided
for threaded ends when caps are removed, electrically
connected per the requirements of the NEC. Nonmelallic
conduit ends shall be capped until wiring is started.

424417  Conduit terminating in pole, cabinet, or
pedestal bases shall extend a minimum of 2 mches to a
maximum of 4 inches vertically above the bases. Conduil
entering a pull box shall terminate | inch to 3 inches inside
the box wall and 2 inches 1o 3 inches above the top of
gravel sump. Conduit entering throngh the bottom of a pull
box shall be located near the sides and ends of the box so
that the major poriion of the box will be clear. Conduit
shall enter from the direction of the run at all (erminal
points. Conduit shall enter boxes freely to allow for
expansion and confraction. All metailic conduit
terminations shall be installed with bushings 1o prevent wire
insulation damage dunng its installation.

474 418 Conduil bends, except factory bends, shall
have a radius not less than 6 times the inside diameter of the
conduil. Where faclory bends are not used, conduit shalf be
bent without crimping or flattening, nsing the longest radins
praclical. Metallic bends shali be used for difficult or long
conduit runs to prevent damage lo the conduit caused by
pulling cables.

424419  Conduwit leading to walls, lights. or to fixtures
below the grade of a pull box shall be sealed by a sealing

incorporated into a new system shall be cleaned with a
mandrel and blown out with compressed air. Existing
nonmetailic conduit shall be blown out with compressed air.
If excess amounts of foreign debris are encountered, conduit
shail be Nlushed out with clean waier and then air blown as
directed by the ENGINEER.

424,42 NONMETALLIC CONDUIT
424,421 GENERAL
424 4211 Nonmetatlic condnil shall be straight cut,

and ends shall be squared and tnmmed after cutting (o
remove rough edges. Connections shall be of the solvent
weld type except for connections (o metallic conduit where
ithe coupling shall be threaded on the metallic conduii side.
Solvent weid connections shall be made according to the
recommendations of the conduit manufacturer.

4244212 A bare No. 8 AWG copper conductor shall
be run continuously in all nonmetallic conduit for bonding
and grounding purposes. This bare conductor shall be
installed in accordance with Seciton 426 - Wiring, and be
considered incidenlal to the cost of the conduit.

424422 BENDING: One of the following methods
may be used 1o bend nonmetallic conduit:

42441221 An even heai, not io excced 300 degrees F
is applied to a portion of the conduit wrapped in alurminum
foil uaui the desired {lexibility 15 attained. Charring of the
conduit shall be kept to a minimym.

42442272 The conduit 1s inserted into a 4-foot long
water-(illed steel pipe heated to the temperature required to
render the conduit pliable afler 30 seconds or longer. The
conduit 1s removed from the hot water, bent as desired, and
held in a jig for a cooling period of about 20 seconds,

4244223 The CONTRACTOR may use factory-made
bends.
42442724 Bending radn and number of beads shall

comply with the applicable requirements of NEC and local
codes.

424 423 EXPANSION COUPLINGS:  Expansion
couplings shall be installed according to the manulicturer's
diagrams and instiuctions.

conduit and an approved compound to prevent water from 42443  METALLIC CONDUIT.
flowing into the fixture.
424431 GENERAL
4244110 Existing underground metallic conduit to be
424 -2
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4244311 Condull ends shail be reamed 10 remove
burrs and rongh edges. Field cuts shall be trie and square
so that ends to be joined wili buit {ogether for the full
circumference. Slip joints or nunning threads will not be
permitied {or coupling conduit. When a standard coupling
cannot be used, an approved weatherproofed, threaded
coupling shall be nsed. Non-threaded couplings shall be
used orly when approved by the ENGINEER.

424.43.12 Conduit threads shall be thoroughly painted
with an approved rust-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 run. Conduit stubs, caps,
exposed threads, and conduit surface areas damaged during
handling or mstallation shall be painted with an approved
bitwminous or other paini suitable for the purpose.

4244372 WRAPPED GALVANIZED STEEL
CONDUIT
42443721 Galvanized metallic condwit shall be

wrapped for rust protection when required by the special
provisions or the details shown on the plans. Rust
proteciion shall be applied according to the [ollowing
reguirements:

424.43.2.1.1 Conduit surfaces shall be hand wire
brushed to remove loose rust and scale, dust, and dirt. Qil
and grease shall be removed with a suitable solvent. The
surfaces 1o be coated shall be warmed with 3 torch to
remove moisiure,

42443212 An  approved primer shall  be
brush-applied to the condut surface before it has cooled.
The protective coating shall not be applied antil the primed
surface has dried to a tacky consistency.

42443213 Tape shall be applied spiraily to the
conduil,
42443214 Galvanized metailic condwii with a PVC

jacket coating of 0.025-inch minimurn thickness may be
{fumnished in lieu of wrapped galvanized sieel. 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 compound. Torn,
cracked, or scuffed rust protection shall be repaired 1o the
satisfaction of the ENGINEER as specified above. Repair
material shall be applied to extend at least 6 inches on each
stde of the damaged area.

42444 INSTALLATION

UNDER EXISTING
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PAVEMENT

424.4.4.1 Mctallic conduit shall be instatied under
existing pavement by approved jacking or drilling methods.
Nenmetallic conduit shall not be installed by jacking.
Nonmetallic conduit may be instalied by drilling if a hole
slightly larger thaa the conduit is pre-drilled and the conduit
18 hand-instalied. Jacking or drilling pits shall be at least 2
feet from the edge of any type of pavement, 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.

424442  The ENGINEER may approve relocation of
conduit rens or pavenient cuiting when there 1s insufficient
room for jacking or drlling pits or when undergronnd
abstacles are encountered.

42445 CONDUIT  FOR  STRUCTURES AND
FOUNDATIONS
424 4,51 GENERAL: An approved coupling as per this

Section 424 shall be installed oniside the concrele for future
connections or removal on a metallic condwll mun o a
siructure or foundation. 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-protecied w0 a
minimum of & inches inside a concrete siructure or
foundation. Rust proteciion will not be required for
nonmetallic conduit.

424452  BRIDGE STRUCTURES

4244521 Condult in bridge structures shall be
installed as shown on the plans. Conduit to be embedded in
concrele 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 {eet. Conduit passing through abutmeni concrete
shall be wrapped with 2 layers of 10-pound usphalt {elt
building paper. securely taped or wired m 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 rns on
structure surfaces shall be secured by galvanized malleable
iron clamps spaced no more than 5 feet apart.

42445272 EXPANSION FITTINGS:  Expansion
fittings as detailed on the plans shall be installed where
conduil crosses a structure joinl. The tubing shall be the
same size as the condwit. Expansion fittings shall have a
bonding jumper of No. 6 AWG flexible wire or approved
equal. Where the ENGINEER delermines that expansion
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fittings or flexible tubing are not feasible, the conduit shall
be installed n a watertight metal sleeve. The clearance
between Lhe outside of the condnit and the inside of the
metal sleeve shall be 2 inch to 1 inch.

424 4523 FLEXIBLE CONDUIT: Liquid-tight
flexible conduil may be used between Suucture Sections 1o
accommodate for movement when called for on the plans.
The liquid-tight flexible conduit shall be of an extruded
polyvinyl jacket over a {lexible 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.

4245 MEASUREMENT AND PAYMENT.

424.5.1  Electrical conduit including expansion fittings
and [lexible conduits, will be measured by the linear foot
complete mn place. Measurement will be made parallel to
the center line of the instalied conduit. Bends and sweeps
will be considered incidental.

42452  Theaccepled quaniiiies of elecirical 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 fumishing
and installing pull boxes, splice cabinets and traffic signal
manholes 1n 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.

4252 REFERENCES.

42521  American Association of State Highway and
Transportation Officials (AASHTO) Standard
Specificaiions, Latest Edition

42522  Amecncan Society for Testing and Materials
(ASTM) Standard Specifications, Latest Edition

42523  WNatonal Electrical Code (NEC), Latest Edition

4252.4  National Electrical Manufacturers Association
(NEMA) Standards, Latest Edition

425.2.5  This Pubtication, Latest Edilion

SECTION 101 PORTLAND CEMENT CONCRETE
SECTION 102 STEEL REINFORCEMENT
SECTION 501 EXCAVATION AND BACKFILL FOR

STRUCTURES

SECTICON 701 TRENCHING, EXCAVATION, AND
BACKFILL

4253 MATERIALS.

42531 GENERAL

4253.1. Elecinical pull boxes shall be polymer monar

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 nsed 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).

4253.1.2 Metal pull boxes shall be enclosed, watertight
boxes to be installed in bnidge decks and other areas only
when specifically designated on the plans. All metal pull
boxes shall be designed (o support, in place, an AASHTO
H 20 loading {(minimum).

4253.2.1 Reinforced Polymer Mortar Electrical Pull
Box. Pull box matenals shall be an aggrepate consisting of
sand and gravel bound together with a polymer and
reinforced with a heavy-weave fiberglass. The material
shall have a pummum strength of 11,000 psi in
compression, 1,700 psi in tension and 7,500 psi flexural
strength.

425322  The minimum acceptance critena for material
retention of 75% of control specimen values for Joad and
deflection, no more than 2% change I weight or any
dimension, no visual cracking, crazing, checking, blistering,
or surface pitiing. Changes in color will be permitied only
if the change does not indicale 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 and 140 F and have met the
minimnm criteria stated above,

425323  The covers shall be made of heavy duty
remforced polymer mortar, unless otlierwise shown on the
plans, and shall be designed for a minimum for 15,000
poundsover a 10" sguare with a mmimum test load 22.563.
Covers shall be provided with flush Lifting eye(s) and two
openings for holting the cover down.

42533 METAL PULL BOX

425.3.3.1 Metal puil boxes shall be of external recess
Manged, closed bottom 1ype designed for flush mounting 1n
concrele, conforming to the dimensions shown on (he plans,
All metal boxes shall be designed for vehicular traffic
{AASHTO H20 loading), except installations in sidewalk
areas where the plans specify a minimum of AASHTCG H10
loading. Al metal boxes shall be fabricated from cast iron
with a het-dipped galvanized finish,

425332  Covers shall be of galvamized cross-ribbed cast
won or ductile iron, designed for the required loading. The
covers shall be fastened 1o 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-shp) surface with prybar slots,

425333  Conduil entrances may be made in the field by
a hole saw or as approved by the ENGINEER.

42534 COVER INSCRIPTION: Pull box covers shail

42532  REINFGRCED POLYMER MORTAR be inscribed or embossed "DANGER ELECTRICAL" or

ELECTRICAL PULL BOX "ELECTRICAL" as detailed on the plans. In addilion, a
425 -
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bead weld or other type of permanent lettering approved by
the ENGINEER shall foliow this inscription to designale the
specific circuit as follows:

HV High Voltage Lighting (600 Volis or Greater)
L Low Voliage (Lighting and Rest Area Elec(rical)
TS Tralfic Signal

SL Sireel Lighting

If a bead weld is used on a galvanized box the effected area
shall be painted with 2 zinc-rich paint.

425.3.5  SPLICE CABINET

425351 The CONTRACTOR shall furnish sphce
cabinets meeting NEMA 4x with steel back panel, hasp and
staple for pad locking splice bar, and Type | standard.
Fabrication of splice cabinets shall be as shown on the
plans.

425352  Thesplice 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 fiurnished with 2 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 | standard on 4 pedestal fonndation.

42536  TRAFFIC SIGNAL MANHOLES: Traffic signal
manhole, rings, covers, and concrele collars shall be the
type, size, and material as shown con the Standard Drawings.

4254 CONSTRUCTION REQUIREMENTS.
42541 GENERAL
4254.1.1  Each electrical pull box shall be instalied so

that the cover 1s flush with the curb or sidewalk grade and
no part of the box or attaching serews protrudes above the
surface. When no grade is established, covers shall be
placed 1" higher than the surrounding ground to provide
drainage away {rom the pull box. Metal pull boxes n
bridge decks and pavement shall be installed (Tush 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
expensc with approval from the ENGINEER.
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432542  SUMPS

425421 With the exception of metal pull boxes
insialled in concrete. all pull boxes and waflic signal
manholes shali have an 18-inch deep sump below the puli
box or manhole. When puli box extensions are used with
pull boxes to provide extra depth. sumps shall be 30 inches
deep. The rock fill shall be 2-inch maxdmmmn size.
Excavation for boxes shall be of sufficient width to allow a
minimum 6-inch ¢learance on the sides of the boxes and
extensions, with rockfill provided around outside walis.

4254272 Pull boxes shall be adequately supported by
solid bumilding blocks evenly spaced around the base.
Thirty-pound felt paper shall be inserted between backfill
and rock fill on vertical walls. Each pull box shall include
a concrete collar.

4255 MEASUREMENT AND PAYMENT.

42551 Pull boxes, pull box extensions, traffic signal

manholes, and splice cabinets will be measured by the unit
compiete in place.

425.5.2  The accepted quantities of pull boxes, pull box
extensions, traffic signal manholes, and splice cabinets will
be paid for at the coniract unit price per unit of
measurement for each of the pay ilems listed as shown on
the bid proposal.
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SECTION 426

WIRING

426.1 GENERAL: This work shall consist of farnishing
and installing wiring for wraffic 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 Sociely for Testing and Materials
{ASTM) Standard Specifications, Latest Edition

B3 Soft or Annealed Copper Wire

B8 Concentric-Lay-Standard  Copper  Conditions,

Hard, Medinm-Hard, or Seft

D2220 Pely (Vinyl Chioride) Insulation for Wire and
Cable

42622  International Municipal Signal Association
(TMSA) Standards, Latest Edition

426.2.3  Nauional Electrical Code (NEC), Latest Edition

426.2.4  WNalional Electrical Manufaciurers Association
(NEMA) Standards, Latest Edition

42625  Rural Electricification Adminisiration (REA),
Standard Specification, Latest Edition

42626  Underwrilers 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 approprate sections of IMSA Wire and
Cable Specifications and the National Electrical Code and
shall carry the UL label. The specified wrade size for
conductors is copper. Only copper conduciors of the trade
size specified shall be firnished except as provided by the
provisions of this Section 426.

42632  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 bunal or self-

{REVISED Jan., 2003, UPDATLE No. 7)

supporting applications shall be fumnished conforming to the
description and requiremenis on the plans.)

426322  Conductor color coding shall be in accordance
with IMSA Official Wire and Cable Specification 19-1 or
20-1 for unpaired 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.

42633 SINGLE CONDUCTOR

426.3.3.1 GENERAL: Single conductors shall be
moisture and  heat resistant  thermoplastic-Insulated
elecirical cable rated at 600 volis for installation in conduit
and pipe.
426332  CONDUCTORS

426.3.3.2.1 Conductors of No. 12 AWG size or smailer
shalt be solid copper complying with the requirements of
ASTM B 3. The wire shall be uncoated unless otherwise
specified. Conductors of No. 10 AWG size or larger shall
be stranded copper complying with the requirements of
ASTM B 8, Class B.

4263.3.2.2 For conductors specilied as No. 3 AWG or
smalier, only copper will be acceptable. For multiple
lighting circuits and service feeds where No. 2 AWG size
copper or larger conductors are specified, the
CONTRACTOR may substitute zluminum conductors.
EBach alumimnm conducior shall have an equivalent
resistance or less than that of the copper conductor il
replaces, and shall be o minimum of two trade sizes larger
than the specified copper size. (No. 2 Cu = 1/0 AL, No. |
Cu=2/0 AL, /O Cu =3/0 AL

426.3.3.2.3 When the substitution of aluminum for
copper conductors requires a larger conduit size {0 meet
NEC requirements than that specified. the larger size
conduit shall be provided af no incrense in cost to the
Owner.

426.3.3.3 INSULATION

426.3.3.3.1 COMPOUND: Conductors  shali  be
insutated 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 1o the requirements of ASTM D 2220 and the
National Electric Code.

426.3.3.3.3 TESTING: Conductor shall be [actory
tested to determine compliance 1o U-83 Standard for
Thermoplastic-Insnlated Wire.

4263334 IDENTIFICATION: Conductors shall have
distinctive, permanent markings on the onter surface for the
entire length showing manufaclurer, type of msulation, size
of conductor, and voltage rating. Insulation shall be solid
color or of basic colors with a permanent colored siripe the
entire length of the conductor in accordance with the
specifications or as indicated on the plans or in the special
provisions,

42634 COMMUNICATION CABLE: Communication
Cable shail be paired polyethylene insnlaled, polyethylene
Jacket communigation cable with electrical shielding, rated
300 volts, suitable for use in uaderground conduit.  All
communication cable shall conform to REA specification
PE-39. The conductors shall be solid No. 19 AWG unless
otherwise specified on the plans.

4264 CONSTRUCTION REQUIREMENTS.
426.4.1 GENERAL
426 .4.1.1 Winng shall conform 1o the appropriate

requirements of the NEC and state and local requirements.
Wiring within cabinets, puil boxes, and pole bases shall be
neatly arranged and laced.

426.4.1.2 Powdered soapstone, talc, or other inert
Inbricani may be used for inserting conductors tnio conduit.
Bushings shall be installed on all metallic conduit ends
before pulling wire to prevenlt damage to the wire
insulation.

426413  Conductor splices will be permited only
mside 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 ar cable, a minitmom of 4
{eet of siack 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 conduciors shall be taped.
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426.4.2  [DENTIFICATION

426421 The phase or function of signal cable
conductors shall be identified according to the insulation
colors shown on the plans.  Lighting circuit and signal
service conductors shall be identificd by black insulation.
Two ungrounded multiple lighting conductors shall have
black or red insulation. Neutral and common wiring shall
have white insulation.

4264272  ldentification tags shall be installed at cabinet,
puil box, and pole locations where two or more conduciors
or cables for different Functions have the same insulation
colors. Permanent tags of fiber or PVC shall be used (or
fagging wires.

4264.23 Al low voltage circuilts for pedesirian push
buttons shall be separate from 115 volt function conductors
in a separate multiconductor cable as identified at each
splice pomnt.

426424  Communication cables shall be used for signat
interconnect systems. Splicing shall be at splice cabinet or
controlier cabinet terminals or as shown on the plans. No
other splicing shali be permitted.

426,43  TERMINALS: Cable wires shall be secured 10
screw-type terminals in traffic signal heads, pedestrian push
buttons, and waltic controllers or as shown on the plans.
Spade tongue Lype connectors shall be affixed {o conductors
using a tool specilically designed for connecting connectors
to conduclors.

42644  SPLICES

426,441 Soldered connections will not be permitted for
splicing. Sphees shall be wrapped with all-weather plastic
elecirical tape. The entire splice shall be weatherproof.
When cables are pulled into conduil, 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 foliowing types of connector shall be used for
splicing 600-volt-maximum connectors:

426.4.4.1.1.1 Spring-Type Connector. The wire ends
shall be joined with an insulated spring-type conneclor
without soldering. A two-component. self-curing epoxy
resin shall be furnished 18 a double compartment plastic
envelope.  The splice insulation shall be made by
thoroughly mixing the 1wo components in the envelope and,
after cutting open one end of the eavelope, inserting the
wire conneclion into the epoxy resin and taping sht the
open end of the envelope. Sufficient epoxy resin shall be
provided 10 completely cover the connector and cxposed
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bare wires at the connector.

42644112 Single-component, 3M SCOTCHGUARD
or approved equal splice insnlation may be used in lien of
a two-component mixture. 1t shall be placed in accordance
wilh the manufacturer's instructions.

4264 4,121 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 ol the conduclor being spliced. The connector
shall be applied to the conducter using a tool recommended
by the connector manufacturer. Soldering will not be
permitted. The pin and receptacle shall each have cenwally
located, recessed locking areas which shall match
complementary areas of the housings.

4264.4.12.2 The receptacle shall establish contact
pressure with the pin throngh use of a copper beryllium
sleeve spring. The receptacle and pin shall lock together so
that the connection will be maintained whenr a 20-pound
tension pull i1s applied to the altached conductors.

42644123 Separate housings shall be provided for
the pin and receptacle. The housing shall be made of water-
resisting synthetic rubber suitable for direct burial in the
ground or installation where subject to direct suntight. Each
housing shall have an intenor 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
siot or vent shail be provided along each housing to permit
air exclusion. Siicon-type insulating compound sufficient
to fill all voids In the assembly shall be placed wn the
housings before mnstallation of the pin and recepiacle.

426.4.5 FUSED SPLICE CONNECTOR

426.4.5.1 A fused disconnect splice connecior shall be
instalied ai 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 neufral is used. Connectors shall be readily
accessible from the standard base handhole. Required fused
splice connectors shall be considered part of the wiring
instailation and no separate payment witl be made therefor.

426.4.52  The splice connector shall enclose (he fuse
completely and shall be walerproof. The connectlor shall
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separaie 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 elecirode and surrounding ground planes. Fused splice
connectors may be single or dual howsings,

426453  Splice connector terminals shall be rigidly
crimped on to finc und load conneciors, using a tool
recommended by tie connector manufacturer. Terminals
shall be insulated and made waterproof in accordance with
the connector manufacturers recommendations.

426.4.54  Fuses shall be standard midget ferrule iype.
Fusing for 400-watt lamps shall be 3- ampere for 480-voll
and 240-volt circuits and 6-ampere {or [20-volt circuits.
Fusing for 1000-walt lamps shall be 6-ampere for 480-volt
and 240-voll circuits and 10-ampere for 120-voll circuits,
42646  BONDING AND GROUNDING

426.4.6.1 Metallic cable sheaths, metal conduit service
equipment, and metal poles and pedestals shall be made
mechanically and electiically secure to {form a continyous
sysiem and shall be effectively grounded. Bonding and
grounding jumpers shall be copper wire or copper strip of
al least the swme cross sectional arep as No. 8 AWG.
Standards and pedestals shall be bonded by a bonding strip
atlached 1o the lower portion of the shalt or base,

426.46.2  For nonmetallic conduil systems, a bare
copper wire of No. 8 AWG size or larger shall be run in and
through all conduit runs, through all pull boxes, and to ali
poles. These wires shall be spliced at termination points
and shall tie into neutral bars at service facilities or control
cabinels 1o become true and functioning common bonds. In
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 wirmng installation and no separate payment will be
made thercfor,

426 463 A ground rod (electrode) shall be nstalled at
each multiple service point, each traffic signal standard,
each cabinet foundation, and cach luminaire loundation.
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 AWG size copper wire enclosed
in a Y-inch diameter rigid condmt. The portions of ground
rods to be encased in concrete shail 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 puil boxes
shall be bonded by insulated grounding bushings and
bonding jumpers. Metallic conduil in metal pull boxes shall
be bonded by locknuts. {One Iocknut shall be used inside
and one locknut shall be used outside of each box when the
box is not threaded.)

4265 MEASUREMENT AND PAYMENT.

426.5.1  Wiring and cable will be measured by the linear
foot complete in place.

426.42  The accepied quantities of wiring and cable witl
be paid for at the contract unit price per umii 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 of furnishing
and installing traffic and pedestrian signal assemblies on
signal poles and attaching back plates and directional
louvers 1o traffic signals 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.

427.2 REFERENCES.
427.2.1 American MNational Standards Instituie {(ANSD
Standards, Latest Edition
42722 American Society for Testing and iMaterials
(ASTM} Swndard Specifications. Latest Edition
B209  Aluminum and Aluminum-Alloy Sheet &
Plale
42723 Instilute of Transportation Engineers (ITE)
Publications, Latest Edition
Adjustable Face Vehicular Traffic Conirol Signal
Heads
42724  Mannal on Umform Traffic Control Devices
(MUTCD), Latest Edition
42725 National Electrical Code (NEC), Latest Edition
42726  National Electrical Manufacturers Assoclation
{(NEMA) Standards, Latest Edition
42727  This Publicauon, Latest Edition
427.3 MATERIALS.
427.3.1 TRAFFIC SIGNAL ASSEMBLY
427311 GENERAL
427.3.1.1.1 The number of signal faces (sections) in

each traffic sipgnal assembly will be shown on the plans.
Signal faces shall be standard 12-inch lens size.

427.3.1.12 Signal assemblies shall meet the
requiremenis of the latest edition of ITE Publication
"Adjustable Face Vehicular Traffic Contred Signal Heads,”
in addition to the requirementis contained herein.
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4273.1.13 Signal assemblies shall be the adjusiable,
colored flat black. vertical or horizontal type with the
aumber, color and type of lights ({aces) shown on the plans
and shall be adjustable through 360 degrees about the axis.
Signal assemblies shall be mounted ot the location and in
the manner shown on the plans.

4273.1.1.4 Signal assemblies shall be fabricated from
polycarbonale resin material. The housing and door shali be
fabricated from the same matenal. Polycarbonate resin
material shall be {lame resistant, uilra-violet stabilized, and
shall withstand minimmim of 70 fool-pounds of impact
without fractare or permanent deformation.

427.3.1.1.5 Al signal assemblies shall be designed so
that back plates may be mounted,

4273.1.2  OPTICAL UNITS

427.3.1.2.1 An optical unit shall consist of a lens, a

reflecior, and a lamp holder with lamp. The optical units
shall conform to ITE Standards and ANSI Standards.

4273122 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 mintmum of light distributed above the
horizontal. iLenses shall be true color, and constructed of
polycarbonste resin material, free from imperfections, and
of high iilumination transmission. The lens shall be capable
of withstanding the heat associated with conlinuous
ilumination of 150 watl traffic signal lamp.

4273.123 A refleclor shall be one-piece alzak
aluminum. An opening shall be provided in the back of
each reflector for the lamp holder. This opening shall be
desipned so that there will be no dark spots cast on the lens.

4273.1.2.4 Refllectors, lenses, and hoods shall be
designed to reduce sun phantem 1o a minimum.

4273125 Lamp holders shall have a heat-resistant
molded phenelic housing and be designed 1o accommodate
a 1530-watt standard A-21 wraffic signal lamp. The holder
shall be capable of positioning the lamp at the exact focal
point of the reflector. The lamp holder shall provide proper
lamp filament orientation without affecting lamp focus.

4273.1.3 HOUSING
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4273131 A signal housing shall consist of an
assembly of separate sections without tie rods, substantially
secured together n a watertight manner Lo lorm the number
of umis required and provide an acceptable appearince.
Each section shall house an individual optical unit.

4273132 The housing of each section shall be a
one-piece, polycarbonate resin material with sides, top, and
botlom integrally molded. Polycarbonate housing shall be
a minimum of 0.090 mch thick and ribbed to produce the
strongest possible assembly consistent with light weight,
and must pass ITE wind load testing,

427.3.1.33 Each section shall include a onc-piece
hinged door, with mounting for the lens, and other paris of
the optical system, watertight gaskets, and a simple
non-corrosive door locking device. The optical system shall
be mounted so that the various parts may be readily
accessible or removable. Sections shall be interchangeable
and constructed so that they can be removed or added. A
round opening shall be provided in the iop and bottom of
each head to receive a 1%-inch supporting pipe frame.

4273.1.3.4 Euach door shall be hinged and held securely
to the body of the housing by two stainless steel hinge pins,
eye boli, washer and wing nut.  Exposed screws and
fasteners shall be non-corrosive. Inlerior screws and
fasteners shall be fabricated from corrosion-resistant
nonferrons materials.

4273135 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 signai 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 unii shall be designed so that
the lamp may be replaced without the use of wols.

4273137 Weather-resistant neoprene gasketing shall
be provided so that the inside of the fens and reflector are
sealed from dust and moisture.

4273138 A terminal block shall be mounted in the
back of the middle section of the signal assembly. The
terminal block for all signal asscrmblies shall be a 4-posiion,
8-terminal, barrier-iype strip at a minimum. The signal
section teads shall be attached to the left of each terminal
block. The opposite terminals shall be for the Aeld wires.
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427.3.1.39 Wiring from each lamp heider shail be
provided by two-coded leads with NEMA quick disconnect
tabs. A while wire shall be connected to the shelt of the
lamyp holder. A black or colored wire shall be connected o
the bottom or end terminal of the lamp holder. For
wdentification, color coded leads shall be colored the ap-
propriate red, yellow, or green. (yellow or green tracer for
arrow mdicaitons), or, if black wires are nsed, the terminals
1o which the leads are attached shall be permanently marked
asto the indication. Leads shail be No. 18 AWG size, Type
TFF.

427314  VISORS: A 12-mch nominal long tunnel
visor shall be provided for each signal section. Visors shall
be {abricated from polycarbonate resin matenal. Tuancl
visors shall encircle the lens for 300 degrees wiih a four (4}
inch open slot on the boitom. The visor shall have four {(4)
twist-on attaching ears for installation to the signal door by
four {4) non-corrosive screws, The vertical ouler face of the
door shall have {our 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.

4273.1.5  FRAMEWORK OR MOUNTING
BRACKETS
427.3.1.5.1 Mounting  brackels shall consist  of

assemblies of 1%4-inch nominal size standard steel pipe and
malleable iron, ductiie 1ron, or brass pipe fiitings. Securely
assembled members shall provide plimb or level support.

43273152 Conductors shall be concealed within
framework, poles, and signal assemblies. Conductors
cntering assemblies (rom poles shall be supporied and
protected by cable guides. Threads shall be coaled with
grease during field assembly.

427.3.1.6  FINISH: The [inish color for all signal
assembly components shall be Mat black. The {lat black
color shall be completely impregnated in the resin material,
and scratches shall not expose uncolored material.

42732 OPTICALLY PROGRAMED SIGNAL
ASSEMBLY
427321  Optically  programmed  traffic  signal

assemblies will be used instead of standard traffic signal
assemblies ai locations shown on the plans where 1t is
necessary o limit the visibility zone of the indication.
Optically programmed assenmiblies shall have the same
general appearance and shall be mounted 1n the same
manner as the standard asserublies shown on the plans and
specified in this Section 427 except that lens faces shall
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appear square when not illurainated. 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 nnder the Tralfic Enginect's
supervision.

427.3.2.2  Opucally programmed signal assemblies shall
conform (o the requirements for traffic signal assemblies,
excepl as follows:

4273221 Optically programmed assemblies shail
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 ol the optical axis. No
indication shail result from external illumination nor shall
one indication illuminate 1 second indication.

4273.2.22 The components of the optical system shall
congist of 2 lamp, a circnlet reflecior, an optical
limiter-diffuser, and an objective lens. The lamp shall be
mated to the diffusing element by a cirenlet reflector with a
specular inner surface. The optical limiter-diffuser shall be
composed of heal resistant glass. The limiter-diffuser shall
provide an imaging surface, at focus on the optical axis for
objects 900 feet 1o 1200 feet disiance, and shall permit an
effective veiling system (o be variously applied as
determined by the desired visibility zone. The limiter-diff-
user shall have a positive means ol indexing.

4273223 The objective fens shall be a high resolution
planar Incremental lens hermetically sealed with a fla
faminate of weather resistant acrylic,

4273224 Visors shall be 9% inch-long cutaway type,
finished in fial biack.

427.3.2.2.5 The lens shall be symmetrical in outline and
shall be capable of being rotated to any O-degree orientation
aboul the optical axis.

4273226 Exteriors of the sipgnal case, lamp honsing,
and mounting [langes shall be finished in accordance 10 this
Section 427.

427.3.2.2.7 Lamp fixtures shall consist of a separately
accessible honsing and integral lamp support, a ceramic
socket, and self-aligning, quick-release lamp retainer. The
elecirical connection between case and lamp holder shall be
an interlock assembly which disconnects the lamp holder
when open. Coded No. 16 AWG size lead wires of a length
sufficient to permit solderless connecticn to line wires
external (o the signal shall be used.
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4273228 The assembly shall mount to standard 1%-
mch fittings as a signal section or a multiple section fice 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 10 9 degrees below the horizontal
while maintaining a common vertical line through couplers
and conduwil. The assembly shall be mountable with
ordinary tools and shall be serviceable withont tools.
42733 PEDESTRIAN SIGNAL

427.3.3.1 GENERAL: Pedestrian signals shall be
one-way signals in weatherproof vandal resistunt and
dusi-tight housing, designed to display the altemating
symbol messages "HAND" in Portland Orange or
"WALKING PERSON" in Lunar White. The assemblies
shall be neon.

427.3.3.2  PEDESTRIAN SIGNAL - NEON
4273.3.2.1 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.

427.33.2.1.2 The signal shall be internally lluminated.
The message shall be forined by painting (blunkont) the
message plate except for the area occupied by the 11-inch
high and 6-inch minimum wide symbols.

42733213 The messages shall blank out when not
energized.
4273322 HOUSING

427.3.3.22.1 The housing shall be a one-piece
corfosion- 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 o
accommodate standard ! V-inch pipe brackets. A shurlock
boss shall be integrally cast inwo the housing at the bottom
opening.  Four integrally cast hinge lug pairs, top and
bottom, shall be provided for the door mounting.

42733222 The housing door shall be a one-piece
corrosion-resistant alurminum alloy casting with integrally
cast hinges. The door shall be attached to the housing by
stainless sieel 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 nuis and
washers.
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42733223 The complete housing (assembly) shall be
18 10 1% inches wide, 18 0 19 inches high and 9 o 10
inches deep with the visor.

4273323 MESSAGE MODULE

427.3.3.231 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 tbing housing, fitted with a neoprene
gasket around 1ls perimeter.

42733232 Two compartments shall be formed in the
front of the module, enclosing and protecting the two neon
tube light sources. The material may be while or the inside
of the tubing compartments shall be painted with white
acrylic paint 1o provide a protective background.

42733233 The tubing for the "HAND" symbol shall
be a minimum of 10 oun 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 and coated
on the inside for the desired Lunar White output.

42733234 The tubing housing shall hold 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 tooels for removal or replacement.

42733235 The tubing housing shali be provided with
electrical contracts which will plag directly into recessed
conlacts or connect io flexible high tension leads by snap-on
conneclors. To reduce corona effects, flexible leads shall be
of'the minimum lengih necessary to atlow the door 10 swing
opeit.

4273324 MESSAGE LENS

427.3.3.24.1 The message lens shall be one of the
following:

427332411 Ultraviolel stabilized polycarbonate

plastic with external prismatic pattern, 1/8-inch minimum
thickness.

427332412 Ultraviolet stabilized scrylic plasiic
with prismatic pattern, 3/16-inch minimnm thickness.

42733242 For both types, the first coiting of

blankout paimt shall be black and the second coating shall be
white to reflect internal light.

{REVISED Jan,, 2003, UPDATL No. 7)

4273325 TRANSFORMERS

437.3.3.2.5.1 Solid state ctreuitry shall be assembled on
one or (wo printed circuit boards. energizing two high
voltage flyback (ransformers for the respective ncon inbes.
The transformers and circuitry shall be m oan enclosure
behind the mwbe compariments providing profection from
water penetration and physical damage.

42733252 The "Hand" and "Walking Person"
circuits shall require approximately 30 waits with a voltage
range of 105 t0 130 V.A.C. Each circuit shall be internally
fused. Quick disconnect lugs shall be provided inside the
housing for easy removal. A ihree-ternunal  pair
{6-position) screw type terminal block shall be provided for
termination of field wires.

4273326 SCREENS

42733261 One of the following types of screens
{visor} shall be provided for each signal:

427.3.3.2.6.1.1.1 7 crate type screen shaill consist of a
minimum of 20 straight horizontal louvers and 21 horizontal
louvers (ormed in a zig zag patlern. Every other formed
Touver shall be reversed so as o lorm cells 1 inch square,
rotated 45 degrees from the horizonial (diamond shaped
cells). Bach diamond shall then be bisected by insertion of
a straight louver interspersed between each pair of formed
zig zag lonvers. Where each apex of each formed lowver
contacls a straight louver, the entire length of the joiat shall
be chemically welded.

427.33.2.6.1.1.2 The material shall be nominally 6.030
inch thick, black polycarbonate plastic with a flat finish on
both sides. The screen shall be enclosed in a 0.040 inch
minimum thickness alnminum or polycarbonale plastic
frame. The frame shail be 1'4 inches deep and contain
mounting holes for insertion in the door frame.

4273326121 Eggcrate type screen, 1% inch deep.
of 0.020 inch minimum thickness atuminum of 3603 H14
alloy conforming io the requirements of ASTM B 209 or
polycarbonale of 0.036-inch nomuinal thickness. The
assembiy shall be mounted on an aluminum alloy or
polycarbonate frame of 0.040-inch minimum thickness.

427.33.26.122 The spacing between horizonial
mmembers shall be % inch (beginning near the top of the
symbol) and supporied by a minimum of 13 vertical
members.

4273327 FINISH: The inside and outside surfaces of
{he housing, doors, and visor screens shall be finished in a
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factory applied, environmentally safe. electrostatically
applied. ultra violet resistanl powder coating of the color
flat black, which will then be oven-cured. Pretreatment of
all exposed metal parts excluding stainless sieel attachment
hardware shall wtilize current industry standards of mulii-
stage pretreatment.

4273328 All exposed screws and fasteners shail be of
ANSI Type 304 stainless steel. Interior screws shall be
miade of noncarrosive materials or be cadminm plated.

427.3.4  BACKPLATES: Backplates shall be provided
for signal faces with vehicular signal indications when
shown on the plans. Buackplates shall be one (1) piece
polycarbonate and shall be of a size io provide a 5-inch
border around the perimeter of the signal. Backplates shall
be finished in accordance with the requircments of this
Section 427.

42135  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 {1t snugly in the signal visors. Louvers shall be 11
3/8 inches in diameter and 8% inches long and shall have a
degree of cutoff from either side of the center axis ol the
light beam of 104 degrees. Louvers shall be finished in
accordance with the requirements of this Section 427.
43736  TRAFFIC SIGNAL LAMPS

427.3.6.1 All incandescent lamps for signal assemblies
shall be clew, ANSI designation A21, horizontal with
medium Gase, 8006-hour rated life traffic signal lamps. All
12-inch signal assemblies shall be furnished 130-watt, 1770
average minimum Initial lumens lamps.

427.3.6.2 Each lamp socket and lamp fumished shail be
designed 10 position the lamp filanent accurately within the
reflector. (light center length: 15C-wati--3 inches.)

4274 CONSTRUCTION METHODS.

42741  Vehicukw signal assembly faces shall be covered
alter installation until the controller and intersection signals
are placed into operation. The covering shall be such so as

not lo permil any misunderstanding by the general public
that the signal may be in operation,

427.42  Signal faces shall be plumb and adjusted to
proper direction. Faces and frameweorks shall be plumb and
level, symmetrically arranged, and secure afler aligament.
Mounting shall conform to details in the plans.

42743  Overhead mast arm mounied traffic signal

(REVISEL Jan., 2003, UPDATE No. 7)

assemblies will normally be mounted horizontally. When
the plans call for an overhead signal assembly to be
mounted venically (0 & mast arm orF span wire, the mountng
bracker shall be as detailed in the plans.

42744  Backplates and directional louvers shall be
mstalled on signal assemblies  according to  the
recommendation of the manufaclurer.

427.5 MEASUREMENT AND PAYMENT.

42751  Twmaffic signal assemblhies, optically programmed

taffic signal assemblies, backplates, and directionat louvers
will be measured by the unil complete in place.

42752  The accepted quantilies of traffic signal
assemblies. optically programimed traffic signal assemblies,
backplates, and directional louvers wilt be paid for at the
contract unil 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 yrnishing
and instaliimg vehicle detectors in roadways, pedestrian
push buttons on signal standards, and emergency vehicle
optical detectors (EVOD) systems at signalized iniersections
in compliance with the specifications, deiails shown on the
plans. and Standard Drawings, af the locations shown on the
plans, or as established by the ENGINEER.

4282 REFERENCES.

428.2.1  Amencan Society for Testing and Materials

(ASTM) Standard Specifications, Latest Edition

D49 Chemical Analysis of Red Lead

Di13  Duciility of Biturninous Materials

D150  AC Loss Characteristics

D412 Rubber Properties in Tension

D963 Peal or Striping Swength of Adhesive Bonds

D1190 Concrete Joint Sealer-Hot Poured Elastic Type
D2240  Rnbber Property-Durometer Hardness
Association

428.2.2  International Municipal Signal

{(IMSA) Standards, Latest Edition

Official Wire and Cable Specifications

428.2.3 ianual On Uniform Traffic Control Devices
(MUTCD), Latest Edition

428 2.4  WNational Electrical Code (NEC)

428.2.5  Mational Electrical Manufacturers Association
(NEMA) Standards, Latest Edition

4283  MATERIALS.

428.3.1 LOOP VEBICLE DETECTOR MODULE

428.3.1.1 GENERAL.

4283.1.1.1 A loop vehicle detector moduie 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 signat controller
cabinet, connected to the cabinet wiring throngh 44 1erminal
cirich jones connector (50-44-30m) and wire harnesses. All
detector modnles shall be the iwo channel iype wiih
independent channel controls. When called for on the
plans, each chaanel shall include a delay/exiension time

{REVISTD Jan., 2003, UPDATE Xo.7)

funciion.

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
Conirol Systems.

428312 DESIGN

4283121 All loop detector modules shall wiiize
digital design throughount (for threshold, time and cycle
calculations). Period measurement, the time elapsed per
cycle, or frequency measurement, the cycles counted in a set
ume interval, may be used as a means 1o determine a change
in inductance.

4283.1.2.2 The two channel construction shall insure
isalation of the channels, to allow elimination of "cross lalk"
between adjacent loops by frequency selection. Period
measurement detectors shall use allemate scanning to
accomplish  this  isolation. Isolation may also  be
accomplished by sequential excitation and measurement,

4283.1.2.3 The detector module shall include a fail safe
1o call fenture on each channel to provide a detect cuiput in
the event of open cirenit ioops.

428.3.1.2.4 The minimwmn composite loop nductive
operating rimge shall be 50-1000 micro-henries and shall
allow up lo 1000 (eet of loop lead-1n.

428.3.1.2.5 Detector modules may be self-tuning  with
automatic tracking or require initial taning with a minimum
antomalic drifi compensation range of +5 percent alier
initial adjustment B

42%.3.1.2.6 Detector module outputs should be optically
coupled. The output shall be fail safe (closed) in the event
ol power loss.
428.3.1.3  OPERATION

428.3.1.3.1 Operational selections or adjustments shall
be made by digital or thumb wheel switches on the font
panel. A mininmm selection of three frequency ranges and
ithrec sensitivity (change in mductance) ranges shall be
provided along with a presence or pulse ontpui mode and a
resel selector. Comrols shall be separate and repeated lor
each channel.
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4283132 An output indication {LED} shall be
provided for each channel and located on the front panel.

428.3.1.4 DELAY / EXTEND OPERATION
428.3.1.4.1 When specified on the plans, each channel

shall include a digital timer 1o permii delaying or extending
deteciion outputis.

428.3.1.4.2 Loop vehicle detectors shall include
swilches to select delay, extend/delay time. extension or
timer off operation. Minimum range and steps shall be 0-30
seconds in t-second increments for delay time and 0-7.5
seconds in 0.5-second increments for extend time.

4283143 Outpwt indicators shall display difference in
normal detection and delay/extend interval by flashmng
during this period or by two indicators per channel,
separating "Call" and "detect.”

4283.1.44 An external mput for each chunnel shall be
provided [or the stule of the pgreen mdication of the
associated phase. When this "green" input is rue, il shall
disable delay timing, and when false, extension timing shall
be disabled. {When detector logic inhibits times only on
application of external signal (115 VAC), connect external
input 1o same phase red when plans call for extend
aperation.)

428.3.1.5 TWO CHANNEL DETECTOR: On aiwo (2)
channel detector, both channels shall have active power
inpuls so as to pemit eilher channel to be operated
independently withoul the remaining channel connected.
All connector temminal assignments shall comply with
NEMA Standards Parl 15.

4283.1.6  LIGHTNING AND TRANSIENT
PROTECTION: All detectors shall meet the NEMA
requirements for iransient testing. This shall be ae-
complished through the use of MOV(s} for protection from
voltage induced in loop lead, installed in cabinet at loop
field terminals; flash over protection from internal circuit to
ground.
428.3.1.7  TESTING

4283.1.7.1 The CONTRACTOR shall have the loop
vehicle detectors transported to the Traffic Engineering
Operations Division at Pino Yard in Albuguerque, 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 under
Section 429 - Traffic Actuated Controllers.

{REVISED Jan.. 2603, UPDATLE No.T)

428.3.1.72 The loop vehicle deteciors will be inspected
and tested as follows:

428.3.1.72.1 Visual inspection [or compliance with the
specifications and requiremenis on the plans.

4283172212 Sample testing for compliance (o0 NEMA
standards.
4283.1.7.23 Testing at Traffic Engineernng Operations

Division and at the completed loop detecior 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 wetghing 3.5 pounds held 12 inches over the pavement
(SVS--small vehicle simujation).

428317231 SENSITIVITY TEST: Using four 6-foot
by 6-loot 3-turn loops in series, 100 feet of lead-in cable.
hold one pail over center of a loop, then iwo 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) guadruple loop with 100 feet of lead-in cable. carry
two pails {(SVS) wansversely zcross foop. The detector shall
detect and hoid 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 reguired on the plans, up to
1000 feet and total loop areas not exceeding the special test
loops. )

428.3.1.7.2.32 HOLD TIME TEST: Under the
sensillvity test procedure, an SVS held over the center of
each type loop shall provide a continuous detection output
for at least 3 %4 minutes,

428.3.1.7.2.3.3
TEST

LONG DETECTION AND RECOVERY

4283.1.72.33.1  Usiag a single 6 (oot by 6 foot loop or
a 6 foot by 30 fool quadruple loop, with sensitivity set for
a small vehicle park automobile over loop. The detector
shall be capable oTholding call for 10 minutes.

4283172332  Afler the antomobile is tuned out,
remove the aufomobile and immediately repeat hold tirne
test. The detection shall be dropped and then immediately
picked up and held by an SVS.

428.3.1.7.234 ADJACENT LANE REDUCTION TEST:
Using the lowest sensitivily setling that produces detection
under the sensitivity test, park an automobile 3 feet from
nearest edge of loop(s) and repeat sensitivily test.
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428317235 PULSE MODE REPHASE TEST: Using
the detecior in pulse mode, park an automobile (ransversely
across the loop(s). Two scconds after the antomobile is
parked the remainder of the loop shall delect an SVS
{generate additional output pulse). Remove the automobile
and verify that within one second an SVS is detected.

4283.1.72.3.6  Loop detectors shall perform satisfactonly
for the 30-day test period in accordance with the require-
ments on the plans.

42832  LOOP DETECTOR WIRE (Field)

428321 LOOP DETECTOR WIRE: Loop detector
wire shall be used for installation in pavement saw culs. All
loop detector wire shall be No. 14 AWG stranded copper
wire cross-linked polyethylene (XHHW) insulation
conforming (o requirements of IMSA Official Wire and
Cable Specitfication 51-3.

428322  DUCTED LOOP DETECTOR WIRE: Ducted
loop detector wire shall be nsed for installation ia pavement
saw culs or by directly overlaying with paving material.
Ducted loop deteclor 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 wirve shall
conform to the requirements of IMSA Gfficial Wire and
Cable Specification 51-3, except the interior No. 14 AWG
stranided conductor may either be insulated with polyvinyl
chloride with a nylon jacket {THHN) or polyethylene
(XHHW).

42833 LOOP LEAD-IN CABLE: Loop lead-m cable
shall be used to connect the loop (instalicd in the pavement)
1o the loop detector unit (instalied in controller cabinet).
Loop lead-in cable shall be No. 16 AWG copper,
polyethylene insulated twisted pairs, shielded and enclosed
with a polyethylene jacket. All loop lead-in cable shall
conform (o IMSA Gfficial Wire and Cable Specification 30-
2.
4283.3.4 LOOPDETECTOR SEALANT

428341 Loop detecior sealant shall be used as a filler
for loop saw cuis, 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 yel remain flexible enough (o provide siress
relief under thermal movement. The sealant shall have the
ability to bond to both concrete and asphalt, a rapid rate of
curing (open to traffic in ¥4 hour afier installation). initial
(Tudity to permit installation in o narmow saw cut {o at least
40"F, moisture 1nsensiivity (apply to damp pavement), and
resistance to vehicular fluids and road salt.

(RUEVISED Jan., 2003, UPDATE No.7)

428.3.4.1.1 HOT-TYPE APPLICATION: Sealant shall
be a hot-melt, rubberized asphali compound lurnished in
"bricks" which 1z (ormulated specifically to be stiff. non-
wacking, Mexible at low pavement temperatures, and suited
for use as a sealant for waific loop cuts.  Ad application
temperatures. sealant shall be a thin, free fowing fuid
which ponrs easily, penetrates fine cuts, self-levels. and
permits easy application,  Sealant shall be melted and
applied to pavements in accordance with manufacturer's
recommendations using  either pressure feed melter
applicaior units of pour pois. Afier curing, the sealant shall
have the following minimum physical and elecirical
properties:

TEST ASTM METHOD MIN.
Penetration, 77°F, D 1190 35 max.
(160 g, 5 sec)
Softening Point 180 ° F min.
Duciility, 77° F D113 15 ¢ min.

Mandrel Bend, °F,

180 deg.. 55, " dia Pass
Pour Temperature 380YF
Safe Heating Temperature As specified
428.3.4.12 COLD-TYPE APPLICATION.
428.34.1.2.1 Seatant shall  be furnished in quast
cariridges or 5-gallon pails, and may be applied by
conventional cartidge gun or bultk handling pump
cquipmenl. The uncured {wet) material shall have a
viscosity of 20,000 cps (approximately} at 77°F using a
Brook-field Viscometer. #6 spindle at 20 RPM., and have o
nonvolatile content (sohds) of 75-85% by weight. The
material shall cure at a rate 1o allow, being driven over
almost immediately after installation and be dry to the touch
within 24 houwrs. The senlant shall be nonshrinking and
remain {exible at temperatures down lo -40”F. Sealants
shall have the {ollowing mintmum physical and electrical
properties afler curing:

TEST ASTM METHGOD MIN.
Huardness D 2240 65-85
Tensile Stength D412 500 psi
Elongation D412 400%
Adhesion (Peet Strength) D 903 15 1b.
(canvas {o conc.)

Arc Resistance D 49 71 secs
Dielectric Strength D150 6.35 (€ 50 He

428.34.1.22 The CONTRACTOR shall include, with
material submittal lisis, manufacturer's test data for listed
physical properties. and installation recommendations.
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When requested by the ENGINEER, the CONTRACTOR
shall alse famish a sample for evalnation by the Traffic
Engineer. Sealant formulas judged to have failed within
one year (cilther test or permanent installation) shall not be
acceptable. Failure shall be considered excessive shrinkage,
cracking, peeling and/or bond faulures to pavement.

42835  PUSH-BUTTON STATION

428.3.5.1 The hounsing of the push-button stuation shail be
of substantial tamper proof construction and made of cast
aluminum. The assembly shall be weatherprool and so
constructed that 1l will be impossible to receive any
electrical shock under any weather conditions. The housing
shall be shaped to {it 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 bution, 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 Pedestvian push-bution signs shall be porcelain
enameled sheet steel of 0.036-mch minimum thickaess or
sheet aluminwm of 0.063-inch minimum thickness; 9 inches
by 12 inches in size. Each hole shall be provided with a
brass gromumet if porcelain enameled steel signs are used.
Sign corners shall be finished round. Instructions and
arrows on the signs shall be black enamel on while enamel
background, and the instructions shall be as shown on the
plans.

428353 Push bution housings shall be finished with
lwo coats of best guality infrared oven-baked paint as
{ollows:

428.3.53.1 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 cust aluminum pedestrian push-
button assembly composed of a push-bution assembly,
pedesinan sign, sign frame and mownting saddle shall be
vsed when shown on the plans. The push-button shall have
silver contacts rated at 35 amps at 12 volis and shall be
construcled m such a fashion to prevent vandalism 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 dritling and tapping the
mounting surface or by using banding brackets as shown on
the plans.

428.3.6  PREFORMED DETECTOR LOOPS.
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428.3.6.1 Preformed detector loops shall be (actory
assembled and shall be asphali-rubber filled pre-
dimensioned loop detectors. The foop shall consist of two
or more lums of No. 14 wire with type TFFN insnlation.
The locop detector wire shall be encased in 3/8 iInch
polypropylene conduit in the head of the loop. The conduit
shall be injected with hot rubber-asphalt sealant to prevent
the enirance of water and the movement of wires within the
conduit. Inter-loop splicing wil not be permiited, but fold
poirts may be provided to facilitaie shipping, handling, and
installation. Fold points shall occur at not less than six (6)
feel 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 corner radius on quadruple,
dinmond, 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.

428363 Joints shall be located for convenience in
shipping and installation. A nomuinal five (5) inch space
shall be provided in the 3/8 inch polypropylene. A sleeve
that siides over thie space in the 3/8 inch polypropylene shall
beu ten (10} inch length of 3/4 inch polypropylene schedule
80.

428364  Expansion-contraction joints shall be used at
all fold points as specified herein.

428365 A Tee shall be used at the center conneclion
on quadrapole shape loops. All Tees shall be CPVC heavy
wall injection molded.

428.3.66 A f(lexible % inch schedule 80 PVC section
shall be used to connect the pnil Tees (o the body of the
ioop assembly and to the home-run or interconnect. The
length of the flexible section shall be as required for proper
assembly and to maximize the physical strength of the loop.
The flexible Tee section shall have a non-metailic cover
made with CPVC and cxiended skiris with ribbed re-
enforcing. It shall be made with heavy wall CPVC and
have the strength required o withstand consiruclion
equipment loading,

428.3.6.7 The side outlets of the Tee body shall be one
(1) inch deep and joint with ' inch trade size PVC or CPVC
condwt. The center ontlet of the Tee shall accept a 3/4 inch
trade size conduil. 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 fully loaded dump and concrete
trucks, the tracks of paving machines. and similar
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construction vehicles and equipment. it shall not break,
crack, or crush when subjected 10 compressive loading of
heavy construction equipment,

428.3.6.9 The field installation of the preformed detector
loops shall consist of the routing and placement in existing
asphall pavemnent during applications of het asphalt, or prior
1o concrete paving,

428.3.6.10 Al material for assembling and installing the
interconnects and home-mns shall be provided directly by
the manufacturer. Field assembly of the home-runs and
interconnects may result in the conduits being partally
sealed when approved by the ENGINEER.

428.36.11 The use of faclory-sealed home-runs and
interconnects shall be used wherever possible.

428.3.6.12 Loop detector, home-runs, and
interconnections Iayouts shall be as recommended by the
manufacturer, but shall achieve the traffic lane or movement
detection as indicated on the plans and as specitied 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-rons and
interconnections for the performed detecior loops.
However, the field adjustments will reguire the pull boxes
and terminal hand holes to be installed in preformed
detector loops. The manufacturer's field posilions of the
puli boxes and terminal hand holes shall be approved by the
ENGINEER.

428.3.7  Microloops

428.3.7.1 Microloops shall be a small, cylindrical unit
designed o be installed beneath the road surface which shall
be capable of being connccted {o an inductive loon vehicle
detector lo provide pnlse mode vehicle detection.
Microloops shall conform te the following requirements:

4283.7.1.1 The microloop probe shall be sealed for
meisture prolection.

428.3.7.1.2 The microloop shall be capable of operating
{rom -35F to +163F.

428.3.7.13 The microloop shall have a sensitivity of
approximately 3.5 to 8 microhenries/oerstad af 40 KHZ and
0.2 to 0.6 oerstad ambient magnelic field.

428381  This work shall consist of furnishing and
installing an Emergency Vehicle Optical Detector (EVOD)
sysiems ol signalized tnlersections on signal standards and
in conirol cabinets in compliance with the specifications and
the detuls shown in the plans.

428382 The  system  shall  employ  opiical
communication o identify the presence of designated
priority vehicles and causc the traffic signal coatroiler 1o
advance or hold a desired waffic signal display selected
from phases normally available. The optical signat shall be
encoded for vehicle identifieation and classification. The
aptical signal shall interface with sofiware for record-
keeping, logging, and intersection set-up.

428383  The matched set of components which make
up the Emergency Vehicle Opiical Detector (EVOD) system
shall cause the existing traffic controller to be manipulated
upon recognition of the signal from the vehicle.

428.384  This communication shall be effective to the
optical defectors at or near the intersection over a line-of-
sight path of at least 2500 leet.

428385 The EVOD system shall operate on a frst
come, lirst-served basis, or on a dual priority basis. The
EVOD sysiem shall be designed to vield 10 other prionity
demands such as railroad crossings.

428386  The EVOD system shall interface with
exisling traffic signal controllers withoul compromising
normal operation or existing safely provisions. The EVOD
system shall consist of an optical emitter, optical detectors,
optical detector cable, and encoded phase selectors.

428.3.87  To ensure desired performance, the EVOD
system shall provide matched system components, proven
thronph integrated testing and extensive functional
expericnce. The maiched system components shall offer
compatibility with all types of traffic signal controllers, 1.e.,
eleciromechanical, or solid-state. Matched components
shall provide future system compatibility of ail priority
control elements.

42838.8 EVODOPTICAL EMITTER ASSEMBLY
428 3.8.8.1 EVOD optical emitters shall be a
lightweight, weather resistant, light emitting device with
internal reulated power supply.

4283882 The optical emitter assembly shall produce

42838 EMERGENCY VEHICLE OPTICAL precisely liraes, crystal controlied optical energy pulses of
DETECTOR SYSTEMS high intensity light from a single source, at a rate of
14.035Hz or 9.639Hz depending on the emitter coniral
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switch employed. The optical emitter shall send an encoded
signal to classify and identify the emergency vehicle.
428.3.6.9 EVOD OPTICAL DETECTOR

428.3.8.9.1 EVOD optical detectors shall be [ight

wetpht, weatherproof. adjustable, single or dual directional
optical deteclor assemblies.

428.3.8.9.2 Internal circuitry shall transform optical
energy lrom the optical emutter 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 1mpact
polycarbonate construction with non-corrosive hardware
and shall be designed for simple mounting at or near an
intersection on mast arm, pedestal. pipe. or span wire and
shall operate over un ambient temperature range of minus
thirly degrees (-30")C io plus sixty (+60°1C.

4283894 The unit shall be respousive 1o the optical
emitter at a distance of at least 2500 feet and shall be
capabie of providing the necessary electrical signal 10 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 o carry the optical detecior signal to
the phase selector.

428.38.10.2  The cable shall have three (3) conduciors
AWG 20 (7 x 28) stranded and an individually tinned drain
wire to provide signal inlegrity and transient protection.
Cable conductors shall be copper and shall be shieided with
aluminized polyester. The shield wrapping shall have a
twenty percent (20%) overlap 1o 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 1o the phase selecior over a
non-spliced distance of 1000 feet (305m).

428.3.8.10.4  The cable shall deliver sufficient power 1o
the optical detector aver a non-spliced distance of 1900 feet

(305m).

428.3.8.10.5 The cable insulation rating shall be 600
volts, minimum.
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428.3.8.10.6  The cable temperature rating shall be eighty
degrees (30°)C minimum.
428.3.8.10.7  The cable shall be color coded as (bllows:

1. Orange for delivery ol optical detector power (+);

2. Biue for optical detector power return (-) or opiical

delector signal;

3. Yellow for optical detecior signa;

4. Bare for optical detector power return (-).
4283811 PHASE SELECTOR ASSEMBLY
428.38.11.1  The EVOD phase sclection assembty shall
interface between the optical delectors and the controller
unit, shall not compromise the existing conwoller unit's fail-
sale provision and shall provide sufficient power for up to
three {3) optical deteciors per chunnel.

428.3.8.112 The assembly shall provide suitable
sensilivity 1o the opiical detector signal. computier software,
or encoded emitter on 2 maintenance vehicle,

42838113  The assembly shall be a plug-in, two (2}
chonnel, dual priorily device inteaded to be instalied
directly into the input file of contrel cabinets equipped with
priority phase selection sofiware.

428.3.8.11.4  The assembly shall be powered from AC
mains and contain an internal, regulated power supply
power optical detectors,

42838115 The assembly shall be capable of
recognizing the following pulse rates as delivered by the
aptical detectors:

1. 963940.119 Hz as Frequency 1;
2. 14.035 +0.255 Hz as Frequency 11

42838116  The assembiy shall deliver signals to the
controller to canse selection of the deswed phase green
display for the approaching vehicle,

428.3.8.11.7  The assembly shall have a test switch for
cach channel 1o deliver Frequency | or Frequency 1 signal
pulse rates to verify proper function at both optical emitter
{lash rates, first-come. first-served operation. and Frequency
il overnde capability,

42838.11.8  The assembly shall have a selectable call
dropout time of five {5) or ten { 10) seconds +2.5%.

428.3.8.11.9 The phase selector shall be a modular,
microprocessor controlied. two (2) channel, four (4) phase,
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high priority device, expandable (0 a four (4) channel, eight
(8} phase, dual ring controiler. The phase selecior module
shall have memory and shall be programmable via a
personal computer. ‘The phase selecior module shall have
a communication port on the front panel.

428.38.11.10 The phase selector shall continuously
menitor alf GREEN, WALK. and pedesivian clearance
displays for a smooth wunsition from controlier to phase
selector interval timing,

428.3.8.12 EVOD RELIABILITY

42838.12.1  All equipmeni supplied as part of the optical
priority remote traffic control system intended for use in the
controlier cabinet shall meet the electncal and
environmental specifications spelled oul in the NEMA
standards publication TSI-1983 part 2.

428.3.8.12.2  All eguipment supplied as part of the
priority control system intended for use in on emergency
vehicles shall operate properly over an ambient temperaiure
range of minus thirty degrees (-30%C o sixity degrees
(609C and wn atr with relative humidity from five percent
(5%} to ninely five percent {95%) and a vehicle battery
vollage of from ten (13) volts to fificen (15) volts.

4284 CONSTRUCTION REQUIREMENTS.
42841 LOOPDETECTOR
428.4.1.1 The installation of a loop detector consists of

two distinct elements. The {irst element is the instailation
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 wvehicle
detector module (sensing unit in the conwrol cabinet,
including all wiring to output the presence of a vehicle.
Loop detector (lotal system) Instaliations will not be
aceepted by the ENGINEER unti 1t 1s demonstraied thal the
installation will accurately detect the presence of vehicles as
required on the plans and in the specifications.

428412 Loop detectors shall be instalied in accordance
to details on the plans and the following requirements and
procedures:

47841211 Saw cuts shall be made in pavement of the
dimensions and shape detailed in the plans, using an
abrasive cuiting wheel concrete saw. Saw cul shall be 2%
inches to 2% inches decp and approximately 1/4 inch wide,
(A 3/8 inch wide slot shall be used to install ducted loop
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detector wire}.

428.4.1.2.1.2 When a coniracl inciudes new pavement
or additional paving material overlay, the saw cit and wire
instuliuiton shall be muade at least below the last paving 1ifi
of 3/8 inch or greater thickness. No saw cuts will be
permitied i final lift of surfacing. In the case of pavement
overlay, the saw cut shall be a minimum ol 2'4 inches below
the final surfacing elevation. When the contract calls for
heater scarification pavement treatment, the saw culs shal}
be made after this operation has been completed.

428.4.1.2.1.3 Saw cuis intersecting at 40° or more shall
be core drilled i intersection point 10 accommodate wire
slack. One-inch 1o two-inch diameter holes are to be drilled
al angle points to the same depth of the saw cuts. Cots
ACrosSs concrete pavement cxpansion joinls shall also be
drifled at this point to allow wire slack. Saw cnts shall
overlap by a sufficient length (o provide a smooth bottom,
even depth wire channel,

478.4.1.2.1.4 When there is more than one loop
terminating at a pull box. each loop shall have a separate
saw cul back to the box and these saw cuis shall be no
closer than 6 inches.

4284.1.2.2 A separate 1-inch rigid clectrical conduit
eni{rance shall be provided at the pull box for each loop.
This conduit shall begin at the end of the pavement saw cut
and run under any owb and gumer and sidewalk in
conformance (o 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 and the end of the conduit shall be back{illed
and sealed with a seft-seting butyl mbber or asphaluc joint
sealer. The remaining porilon of the hole shall be filled
with the approved saw cut sealant,

428.4.1.2.3 A coatinuous run of loop detector wire shall
be placed in the saw cut, wound around the cotl section the
number of turns shown on the plans or as dirccied by the
ENGINEER. No more than fouwr wires or tums shall be
placed in a single saw cul. Loop detector wire pairs shall be
twisted (fowr to six twists per foot) between the loop (thru
the lead-in saw cut and conduit) to the shielded lead-in
splice.

428.4.1.2.41 Belore placement of the scalant and wire,
the saw cut shall be cleaned ol all debnis and standing water
by blowing out with compressed air.  (The pavement
surface may be damp to the touch). The inside of the saw
cul shall be free from any sharp protmsions such as from
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logse aggregate OF uneven saw cuts,

428.4.1.2.4.2 Wire run through drilied corners and joint
crossings shall be lefi slack. This slack portion of wire shall
be encapsulated with a soft-setting butyl rubber or asphaltic
joint sealer.

42841243 The following types of wire installation
methods shall be used. {When the plans call for a specific
methed, only that method will be permitted).

42841244 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 struck 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 cul operation and no separate payment shall be
made therefor.

42841245 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) ol 2 inches or greater
total thickness. Means of securing the ioop, before
overlaying, may be by placing the ducted wire in slot cul in
the pavement or by securing the cerners by a method
approved by the ENGINEER, then covering the wire by
hand with a small amount of asphaltic paving material.
Ducted loop detecior wire shall not be bent less than a 1-
inch radius.

428.4.12.4.6 Preformed loops and microloops shall be
placed 1n accordance with the manufacturer's specifications.

4284125 When a multiple loop sysiem (same
channel) is used, adjacent loops shall be wound with
opposile 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 installaiion process
10 allow determining the direction of rotaiion, All multipie
loops shall be connecied in series (o the lead-in cable at the
pull box or splice poiat.

428.4.1.2.6.1 Loop lead-in cable shall be run
continuously from the loop detector wire splice o the
terminal in the coatrol cabinel. No splices in the lead-in
cable will be permitted. The drain (ground) wire in the
fead-in cable shall be connected to earth ground at the
cabmet end only. The ground wire at the curb side pull box
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shall be neatly clipped off adjacent to the cnd of the outer
jJacket.

42841262 Connections beiween the loop detector
wire and the lead-in cable shall be soldered. No open-Dame
torches shall be vsed for soldering. The splices shall be
made waterproof by encapsulating the bared wire with a
two-part seajani, 3-M #3570 connector sealant, or egual
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 and of
sufficient layers to equal 1% times the thickness of the
original insulation. The outer jacket of the cable shali be
sealed in a similar manner except the tape shall overlap the
outer Jacket by four inches. When ducled loop detector
wire 15 used, sealant shall be applied al the end of the tube
portion then wrapped with tape to preven{ water entry.

42841263 The "V" splices formed shall be
suspended high in the pull box o prevent immersion in
water.

428.4.1.2.7 After the loop nstallation in the roadway
has been completed, cach toop shall be checked with a
megger to insure the integrity of the instailation. The
resisiance of each Joop 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 be mounted
on the side of tralfic signal poles as shown in the plans.
42843  EVOD OPTICAL DETECTOR SYSTEM
428431 EVOD oplical detector sysiems shall be
instalied in  accordance  with the manufacturer's
recommendations. The equipment manulacturer shall not
madify the existing traffic controller unit beyond adding the
necessary hardware (o the trafilc controller cabinet.
428,432 The manufaciurer or its  authorized
representative shall be responsible for system check-out
prior 10 purchaser's acceplance by verifying proper
installation per recommended mierfaces. verfying thal
optical ranges are properly set. and verifying that phase
selector itmings or controller software Umings are properly
set.

428433 ‘The CONTRACTOR shall provide appropriate
training [or the Traftic Engineer's personnel and emergency
vehicle operators, and assist in  trouble shooting,
maintcrance, and sysiem opcration.
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4285 MEASUREMENT AND PAYMENT.

428.5.1 Loop vehicle detector modules, preformed loops
mcluding lead. microloops, and push-button stations will be
measured by the unit complete in place

42852  Loop detector wire, ducted loop deiector wire,
icop lead-in cable, and loop detectior saw cut will be
measured by the linear foot complete in place.

42853  Emergency vehicle optical deteclor 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 compiete in place. Optical detector cable will be
measwred by the lincar foot complete in place.

42854  The accepted guantities of loop vehicle detector
modules, preformed loops, microloops, push-bution
stations, loop detector wire, ducted loop delector wire, loop
lead-in cable, loop detector saw cut, and emergency vehicle
optical detector system components including phase selector
rucks, phase selector modules, "D" Panels (including cables
and harmesses), optical detectors, optical emitters, and
optical detector cable will be paid for al the contract unit
price per unil 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 of fumishing
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.

Manual on Uniform Traffic Control Devices
(MUTCD), Latest Edition

4292.1

42922 National Electrical Code (NEC), Latest Edition

42923  National Electrical Manufacturers Association
(NEMA)Standards, Latest Edition

4293 MATERIALS.

4293.1 TRAFFIC-ACTUATED CONTROLLER

429.3.1.1 General,

429.3.1.1.1  These specifications together with the

NEMA Standards Publication TS-1-1989 or latest edition
for Traffic Control Systems describe required features,
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, unless otherwise called for on
the plans or special provisions.

4293.1.1.2  All input/output electrical connections for
all standard and special functions shall be multi-terminal,
MS type plugs on the front of the 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
utiize the latest state-of-the-art design employing
microprocessor and CMOS logic circuitry.

429.3.1.14 All controllers shall use a keyboard for entry
of all operator timing and functional 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
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designed to minimize the number of key strokes; all key
functions shall be marked on the front of the controller,
clearly and easily readable by the operator. The display
ghall be LCD with adjustable contrast and back lighting.
The operator data shall be retained in memory for a
minimum of 30 days after removal of primary power.

4293.1.1.5  All controliers shall be capable of being
programmed in different{ patterns of phase sequences:
quad-left (NEMA), sequential, or combination of concurrent
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 contrallers shall be of modular design
consisting of a main processor board (MPU) input/output
interface, and the power regulation. The power transformer
and capacitors may be rigidly fixed to the frame. Modules
may be directly removable from the front of the controller,
The keyboard and LCD displays shall be on the front of the
controller. Provisions shall be made in the design to allow
time base coordination and preemption programming
through the controller keyboard.

4293.1.1.7 All controllers shall be furnished with a
front panel mounted RS 232-C indusry standard in-
put/output port. This port shall be capable ol 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 interruption to the signal operation,

4293.1.1.8 All controllers shall have LCD alpha-
numeric displays for timing, status and programming
information. Each ring shall be provided with a separate
display (simultaneous dual ring display). The display shall
have two modes of operation (run and program). In the run
mode, current 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 controlier shall permit the display
of an operator-entered time or value before entering into
memory, and shall provide for the automatic sequencing
through the programming lo minimize the required key
strokes. It shall be possible to enter a four digif 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 Intemal preemption shall be furnished for all
controllers, providing railroad and/or emergency vehicle
preemption sequences. Preemption shall 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 controller
keyboard. All operator-entered preempt data shall be made
available on the printer hard copy. The furnished 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.
Return to normal 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  Intemal time base coordination shall be
furnished for all controllers providing the synchronization

and control functions for coordinating actuated signalized
intersections without 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 Offs, Holds

and Phase/Ped Omits outputs and phase green inpufts,
capable of supervising the controller. The coordinator shall
keep to the accuracy of the AC line frequency, and without
line voltage to accuracy of at Jeast +.005% (+50 ppm). The
battery backup shall maintain real Time and memory for at
least 720 hours. The time clock shall keep track of time of
day in seconds, day of week and week of year. If shall be
possible to program for automatic Daylight Saving Time
changes. In the event of a power disruption, the coordinator
shall automatically upload itself upon return to line voltage.
The coordinator shall have the minimum availability of 160
program changes, selectable on the minimum basis of 10

daily program groups, two weekly programs, and 10

exception day (holiday) programs. The program change (on

or off of any single function) shall be selectable at least 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. Cyele settings shall be selectable from 0 to 255
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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 oflsel transitions. i shall be possible to manually
select any program. The coordinated phase(s) shall
selectable und shall be programmed as called for on the
plans. Display(s) shall be provided (o allow the user (with
keyboard control) to display the current time of day, week
of year, cycle countdown, current plan in effect, hold. force
off, sync outputs, and all programmed data as they occur.

4293.1.2 GENERAL DESIGN REQUIREMENTS
429.3.1.2.1 COMPONENTS
429.3.1.2.1.1 All timing circuits shall consist entirely of

solid state electronic circuitry consistent with the state-of-
the-art large scale integration cirenit (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 functions,

42931213 All printed circuil boards (assemblies)
shall be of glass epoxy. lwo-ounce copper circuil traces,
conforming o NEMA requirements for iraffic 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 all components shall be clearly marked ipymediately
adjacent to the component.

4293.1.2.1.4 All components shall be amply derated
with regard to heat dissipating capacity and rated voltage so
that with maximum ambient iemperature and maximum
applied voltage, material shortening of life or shift in values
shall not oceur.

429.3.1.2.1.5 The design life of all components under
24 hour-a-day operating conditions in their circuit
applications shall not be less than five years.

429.3.1.2.2 CONSTANCY OF INTERVALS:
Constancy of Intervals, The controller shall be 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 £100 milliseconds of thai setting if the
ling voltage is at any value from 95 volls o 135 volts. the
ambienl lemperature iz between -39 degrees F and +165
degrees F, and the line frequency 1s 60 herlz plus or minus
0.3 henz. This performance shall include cold and hot starts
and shall be obtained withoul the use of power-consuming
heating or cooling apparatus of any kind,

4293.1.2.3 POWER: The controller and all associated
equipment shail be designed for use on 115-voly, 60-cycle,
single phase AC.

4293124 MECHANICAL CONSTRUCTION.
429.3.1.2.4.1 The cantroller shall be housed in either a

sheet aluminum, steel, or approved housing with a dorable
finish.

42931242 The controller shall be modular by design,
conforming o microprocessor type specification.

429.3.1.24.3 Printed circuit boards shall be designed to
plug into receptacles within the controlier.

42031244 Printed circuil boards shall be provided
with secure fastening devices Lo prevent Blling out during
transportation or handiing.

420.3.1.24.5 All assemblies shall be interchangeable
between confrollers of the same manufacturer und senes.

4293125 ENVIRONMENTAL: All controiless shall
conform to NEMA Standards for Environmental, Interface,
and Functional Requirements.

429.3.1.3 CONTROL. REQUIREMENTS.

426.3,1.3.1 GENERAL: Operator timing and functional
programming shall be accomplished on the front panel of
the controller. Programmed NEMA overlap boards may be
inserted in a slot provided on the front panet or internally
within the controller. Operator programming shall be by
digital switches or keyboard eniry. consistent

with these specifications.

479.3.1.3.2 PHASE TIMING: The foliowing timing
intervals shall be provided for each traffic phase. The
interval and minimum range of adjusiment of the timing
intervals ghall be:
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TIMING MAX

RANGE RESOLUTION
INTERVAL iSECONDS) UNCREMENTS)
Minimum 0-99 I
Extension (Gap) 0-5.9 0.1
Yellow Change 0-9.9 0.1
Red Clearance 099 0.1
Maxiwmn (MAX 17 0-99 |
Maximum (MAX 2)  0-99 I
Walk*® 0-99 1
Ped. Clearance® 0-99 1
Red reven** 2-7 1

* Need be fwmished with each throngh traffic

movernent 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:

42951331 MAX RECALL (NON ACTY:
automaticaily returns phase and extends green timing to that
of MAX GREEN. In absence of opposing phase demand,
the controller shall rest in GREEN.

429.3.1.33.2 PED RECALL (NON ACT):
awtomatically returns phase 10 WALK-PED CLEARANCE
and vehicle right of way withount vehicle and Pedestrian
demand.

429.3.1.3.3.3 VEH. RECALL (EXT.): autontatically
places a recwrring demand for vehicle service without actual
vehicie demand when not in its green interval.

42931334 NON LOCKING (MEMORY QOFF):
phase operales in fully actuated mode; memory of vehicle
demand is refained only when a vehicle is in the detection
zone (deteclor outputting).

4293.1.33.5 LOCKING {MEMORY ONj:  phase
operates m fully actnated mode;, memory of vehicle demand
{delector outpui) is retained in the phase until that phase 1s
served.

426314  OPERATIONAL REQUIREMENTS
429.3.1.4.1 TIMING REQUIREMENTS
429.3.1.4.1.1 The ¢clearance period shali consist of time

mitervals of presel duration, numely:

(1) Yellow Change Interval
(2} Red Clearance lnterval
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42931412 Each phase shall be provided with an
initial interval control derermining the guaranteed minimum
green period for that phase. Wilh a pedestrian actuation or
apedestnan and vehicle actuation, the minimum green shall
consist of the sum of the walk interval and pedestrian
clearauce interval or minimum green interval, whichever is
areater.

43931413 Each phase shall be provided with an
extension interval control which shall provide vehicles
added green time beyond the minimwm green time by
vehiele actuation(s). Successive actuations shall cancel the
remainder of the previgus extension interval and shall
initigte a complete new extension interval for the vehicle
which provided the aciuation. Should transfer of right of
way occur while an extension interval is unexpired, the right
of way shall be retumed at the next opportunity in the cycle.

42931414 Each phase shall contain two maximum
green timing interval controls which shall set 4 limil on the
length of tine that continuous traffic on the right of way
phase can extend the right of way for that phasc after an
actuation is registered for any conflicting phase. Normal
operation shail be in the (MAX 1) maximum nterval. The
second (MAX 2) maximum interval shall be effected by
both an external and internal input.

42931415 Actnation of a pedestiian push button
during a pedestrian clearance interval or at any other time
while the pedestrian "Don't Walk" signal i1s being displayed
shall regisler the presence of said pedestrian. This actuation
shall be remembered so that the pedestrian walk mdication
will be accorded at the nex1 assignment of right of way lo
the phase.

4293.1.4.1.5.1 In the event of a registered pedestrian
actnation on a phase with no demand for pedestrian or
vehicular right of way on a conflicting phase, (he phase
shail be capable of recycling and providing pedestrian and
pedesirian clearance intervals.

429.314.1.5.2 The minimwn and  guaranteed
pedestrian protection shall consist of the pedesirian
clearance interval. During the balance of the right of way
and clearance intervals the "Don't Walk" shall be steady.

4293142 PHASING REQUIREMENTS
4293.142.1 Right of way shall not be given to any

street without an actuation (call) and, in complete absence
of tralfic (or recatl option}, right of way shall remain on the
sireet where it was lagt assipned anless RED REST aption
hus been exercised; then the controller shall cycle 1o all red
and remain until a phase call,
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429314272 All controllers shall operate as a
concuerent phase timing (dual ring) controller, or sequential
(single ring) configuration. All phases shall be identified
{numbered) and operaie in accordance with a NEMA dual
ring {guad-left) configuraticn or sequential configuration.
Allcontrollers furnished shall be capable of eperating cigly
lteld phases. Controllers shall be capable of assigning the
rght of way fto a single phasc or any combmation of
non-conilicing phases, and shall normally operate m the
mode specified on the plans. Phases skipped on each nng
for no demand and recall lunctions for each phase shall be
as specified for sequential controllers. Controllers shall
have the capability of providing four overlap phases i any
phase combmation. programumable on both a standard
NEMA plug-in overlap program bowd and operator
keyboard eniry.

429.3.1.43 All controlters shall have all input/output
features per phase, ring and unil as required ender NEMA
Standards. Any unused inputsioutputs shall be wired to and
identified on the controller back panel.

429.3.1.4 4 All controllers shall have an inftialization
control to start ai 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

420321 A system master shall be a trafflic adjusied
syslem master (arierial or multi system as specified: of a
microprocessor or compuier design. When specificd on the
plans, peripheral equipment. commmnication 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 1o the design, operational, and
commmanication requirements cilled for on the plans andfor
special provisions.

429.3.2.2 Al units shall be shcil mounied in the
controller cabimet with MS or RS-232 type conneclors, and
shall be housed in a mewl cabinet: conformung to this
Section 429

42533  CABINETS, SUPPORT EQUIPMENT, AND
WIRING

429.33.1  GENERAL

4203311 Unless otherwise specified on the plans the

components ol the controller shall be provided in a stordy,
weatherproot 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 shull be wired for the full application of all phases,
pedestnan signais on all through movements, and all normal
overlaps for either four phase-single ring operation. or cight
phasc-dual nng operanion.  All vehicle detection shall be
wited. The cabinet shall be Mrnished so that to implement
any Initially unuscd phascs or finctions, il shall only be
necessary o add lead switches, vehicle detectors,
disconnect any jumpers and rearrange field eonductors.

429.33.1.3 All ground mounted cabinets shall be #14
gauge sheet sieel or 0.125 inch minimum thickness iype
5052-H32 alundnum. Pedestal cabinets shall be aluminam
0f0.125-inch minimum thickness cabinets shall be designed
and manufactured for rigid mounting whether intended for
pole or pedestal mounting. The cabinets shall not flex on
their monnts. The specific types of contreller cabinets and
their internal components and wiring arrangements for a
pariicular mstallation shall be as necessary 1o provide a
complete operating waffic 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 hiave a main door which
shall be equipped with a Corbin tumbler lock number 1 548-
1 and an auxiliary door equipped with a treasury type lock
Corbin Number R3573G5 for a police key. The main door
handle shall have provisicns for padlocking 1n the closed
position. A rain channel shall be incorporated nto the design
of the mam door opening to prevent liquids (rom entering
the encloswre. The cabinel door must be a minimum of 80%
of the front surface of the cabinet. A stiffener plate shall be
welded across the inside of the main door teo prevent
flexing. The top of the cabinet shall incorporate a slope
toward the rear 1o prevent rain accumulation. All seams
shall be sealed with RTV sealant or equivalent material on
ihc interior of the cabinet. The main door und police door-
in-deor shall close against a weatherproot and dust prool
closed cell neoprene gaskel seal. The lower section of the
cabinet door shall be equipped with a louvered air entrance.
The air intet shali be at least 16 inches by 20 inches in size.
Louvers must satisly the NEMA rod eniry 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 agamst the cabinet door
wall. The man door hinge shall be a one piece, continuous
plane hinge with a stainless steel pin running the entire
length of the door mounted on the right side when {acing
the cabinei. The hinge shail be attached 1n such a manner
that o nivets or bolts are used.

429.3.3.1.3.2 Substantial metallic shelves or brackets to
support the controller and anxiliary equipment shall be
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furnished and insialled. A minimum of iwe (2} shelves
shall be provided. uniess approved otherwise. The shelves
shall be adequately supported at both ends by angle-type
braces. The shelves shall be of sullicient strength to prevent
the shelfl from sagaing with the lull weight of the control
equipment.

4293.3.1.3.3 Controf cabinets shall be of sutlicient size
(o allow the controller asscmbly and all associated
equipment o stand in an upright position on the shelving.
No equipment shall be placed on the floor of ground
mounted cabinets. The control cabinet shall be ol sufficient
size 1o allow the removal of the conirolier assembly by
puiling this assembly straight out. 1t shall not be necessary
to twn the assembly sideways to remove it from the cabinel.
The cabinet shall be of sulTicient size to allow the door to be
closed with no interference 10 the wire harness ruaning 1o
the door. All equipment and wall mounted devices shall be
capabte of being removed without relocating or unjacking
onc device to another device, Cabinet wiring shall be such
that the {ront panels of conirol eguipment are nat obscured.

42933134 The munimum acceptable cabinet size
shall be as follows or as specified on the plans or in the
special provisions, provided that the above mentioned space
rcquit'cmcnls are met

TYPE OUTSIDE
OF DIMENSIONS
CAR. HxWxbD LJSE
G 33" X 20" X 14" When called for on plans
M 48" X 30" X 16" When called for on plans
MSX 37X 30" X 17" When called for on plans
P 54" X 38" X 24"  4.Phase single ring
operation
P 34" X 38" X 24" $-phase dual ring operation
R TN KGR X 24" When called [or en plans
429.33.13.5 All cabinets [or controllers shall be of the

ground mount type with intcrnal bolis, unless otherwise
called for on the plans. Anchor bolis and templates for their
mstallation shall be shipped as soon as possible to the
CONTRACTOR so that the necessary concrete base may be
installed in advance of receiving the controller.

420.33.1.3.6 All cabinets shall be finished as follows:

a. Steel Cahinets, Inside and Outside.

First Coat.  Flow Stage lron Phosphate coating
Second Caat. TGIC Polyester Power

Coat palnl malching Federal Standard 395A
Color Chip 27886, with a minimum dry film
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thickness of 2 mm.
b Alnminum cabinets: No paint required.

c. Special projects: Finish either steel or alnminum
cabinels as designated on plans.

429.3.3.2 CABINET WIRING. TERMINALS AND
FACILITIES: These spectfications together with NEMA
Standards, describe the requirements for wiring, termmnals
and facilities within the cabinet,

4293321 CABINET WIRING

42933211 All cabinet wiring shall be neat and firm
and all harness and cabinel wiring shall be laced or bound
together with Ty wrap or equivalent.

429332.1.2 All back panel wiring shall conform to the
fallowing gauge and color:

Cirn/walk loadswitel out - brown wire
Yetlow loadswitch out - yellow wire

- 14 pauge
- 14 gauge

Red/don't walk loadswitch out - red wire - 14 gauge
CMU (other than AC pwr) - violet wire - 22 gauge
Controller /O - blue wire - 22 gauge
ACHpwr panel to main panel} - blk wire - 8 gauge
ACHmam panel) - blk wire - 10 pauge
AC-(pwr panel 1o main panel)- white wire - 8
gauge

AC-(main panel} - white wire - 10 pauge
Chassis ground (pwr panel; - green wire - 8 gauge
DC ground - grey wire - 22 gauge
Flash programming- orange wire - 14 gange

420313213 AIl wiring, 14 AWG and under, shall
conform to MIL-W-16878/1, type B/N, 00V, 19 stand
tinned copper. The wire shall have g minimam of 0.010
inch thick PVC insulation with clear nylon jacket and rated
to 105 degrees Celsius. All 12 AWG and larger wire shall
be UL listed THHN/THWN 90 degrees celsius, 600 V,
0.020 inch, thick PVC insulation and clear nylon jacketed.

42933.2.14 Al connecting cables and wire runs shall
be secured by mechanical clamps. Stick-on type clamps are
not accepiable.

42933215 Logic ground and chassis ground shall be
isolated from each other within the cabinet In addition,
chassis ground and AC- shall not be tied together within the
cabinet.

42933216 All wire at solder joints shall be hooked
or looped around the eyelet or terminal block post prior fo
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soldering to insure circuit integrity. Lap joini soldering is
not acceptable.

4293353217 All back panel, D interface panel, and
detector panel tenminad blocks should be permanenily
numbered and labeled as 1o their funciion,

4293322 BACK PANEL

42033221 A back pancl shall be provided [or
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/{lasher
relays. All terminals and plug-in units shall be readily
accessible without moving any equipment.

42933222 The back panel shall be a pre-wired type
with the controller hamess, conflict harness, and detector
inputs permanently wired 1o the back of the panel
Connections for DC wiring shall be %-inch quick connect
tab type, 300 Volu and 20 amp. wmted, the wire being
mechanically stripped Ye-inch and the 1ab {rmly crimped
covering wire and insulavion, or soldered. All AC conaec-
tions on the panel back and all connections to the load
switch/{lasher recepiacles shall be soldered. All NEMA
functions shall be broughi out 10 the front of the panel with
screw type connector. [t shall be possible to program on the
front, using jumpers (clips or wires), the signal outpuis for
all the types of phasing operations possible for the specifted
controller and Lo access all NEMA lunctions on the front for
fuiure auxiliary equipment. The terminat functions shall be
clearly marked with the appropriate NEMA designation.
When awxliary equipment logic is culled for on the plans,
these connections shall be made on the front of the panel.

42933223 The panel shall be mounted to the cabinet
50 as to allow sufficient clearance hetween 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 1wols. The load bay. including lasher, shail be a rack-
mountied type. The load swilches and {lasher shall be
adequately supported afler insertion fe prevent falling oul
due to vibrations.

42933224 The [ollowing mmimum positions for
plug-in units shall be provided:

LOAD RELAY
SWITCH FLASH NEMA
TYPE OF CAB. POSITION POSITION FLASHER

4 phase smgle nng 8 2 1
8 phase dual ring 16 4 1
4293323 POWER DISTRIBUTION PANEL: The

power distribntion panel shail be provided on the lower
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right-hand side of the cabinet and shall be fully enclosed
with 2 removable cover to prevent accidenial shock. The
power panel shall include the main power feed terminal
{barrier 1ype), the required AC protecton from lightning
{EDCO SHP-300 surge wrestor or approved equal), llier
(RFD. MOV o ground, and any NEC requirementis,

4263.32.4 DETECTOR PANEL

42933241 A detector panel shall be provided on the
left-hand side of the cabinet.

42933242 Terminal blocks {barrier type), with re-
movable buss bars shall be provided for all detectors and
pedesirian push-bulton fleld conductors as required on the
plans. The deiector rack shall include the "J" pin conductor
appropriately terminated for extend/delay operation.

TYPE DETECTOR DETECTOR
OF RACK TERMINAL
CABINET POSITION BLOCKS
phase single ring 16 20
8 phase duat ring 16 32

& PHASE DUAL RING OPERATION
16 POSITION DETECTOR RACK
(MINIMUM FOR EACH CABINET)
U=Unit

uir uJz U3 U4 Uus uUeé U7 U

PH1 PH2 PHé¢ PH2ZEC PH3 H4  PHR PH4EC
PHS PH2 PH6 PH6EC PH7 PH4  PHB PHSEC
U=UNIT

SYSTEM DETECTORS & PREEMPTION

9 16 Ul G112 Uiz U4 Ui1s Uis
o1 %53 30F S ZDS O PED EVRI BR
SD2 SD4 SDé6 SD8& Sblo (SO EVP2 EHM
LU=UNIT

4 PHASE SINGLE RING OPERATION

8 CHANNEL DETECTOR RACK

({MINIMUM FOR EACH CABINET)
Ut U2 U3 U4 us e U7 us
PH1 PH2 PH4 PHZEC 3Dt 8§D PEb  BA

PH3 PH2 PH4 PH4EC 5D2 SD4 IS0 EVE2
U=UNIT

42933243 Connector/Pin  assignments (2x22 pin
edge card connecior with G156 inch contact centers, key
slots located Detween B & C and M & N) shall be as
follows:
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A = DC (-} Cemmon

I = Call Celay [nhibit {Channel 1)

B =DCi—:Fower

2 = (Call Delay Inhibit {Channel 2)

C = Resal

44& D = Loop #1

S5&1U — Loop #1

F = Outpnt #1 A Optocouples (Collector)

1 — Output £1 A Optocoupler (Emitter)
8&J =Loop#2

0&K =LoopH2

L = Chassis Ground

5 = Output 1B AccuCount FET (Drain)
W = Output #2A Optocoupler (Collector)
X = Output #2A Optocoupler (Emitier)
Y = Output #2B AccuCount FET (Drain)
Z = Ontput #1C Fail FET (Drain)

19 = Cutput #2C Fail FET (Dram)

All pins not lisicd are spares.

4293325 “D" CONNECTOR PANEL: A "DV
connector panel with hamess shall be provided with each
ciabinet assembiy on the lefl hand side of the cabinet. fully
wired 1o pravide all functions. All terminal blocks shall be
barrier type. The panel shall contain provisions for
mounting two (25 120 volts AC relays for preempt inputs 1
and 2. and 1/4 AMP fuses lor each relay.

4293326 TERMINALS: Al terminals shall be
numbered and identified with nomenclature  that
corresponds to the nomenclature on the controller assembly
winnyg diagram.
4293327 TELEMETRY INTERFACE

42933271 Atelemetry interface harness and printed
circuit bourd interface panel shall be snpplied with cach
cabinet assembly. Al terminal blocks shall be barrier type.
As a minimum, the following input/ontput shall be
accessible from the telemeiry interface panel.

Local Controller Command Lines 1 & 2.
Local Controller Read Back Lines | & 2.
Master Controller Cornmand Lines 1 & 2.
Master Contralier Read Back Lmes 1 & 2.
Chassis Grounds.

Four Special Function Ouiputs.

Eight System Detecior Inpuls.

Flash [apnt.

CMU Flash Input.

42933272 A socket mounted communicaiion line
transient proteclion device shall be supplied with the
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telemetry interface panel. The transient protection device
shall be wired m senes with the telemetry comiunications
CITCuit.

42933273 Communication line impedance shall be
matched 1o the tansmiiter cutpul impedance o minhnize
notse on the line.

4293.3.2.8 SYSTEM MOV RATING: When a systam
master is catled for, MOV rating shall be provided on the
DC cuiputs {controller mputs) when not provided internal
to the unit.

4293329 WIRING DIAGRAMS

42933291 Four sets of wiring diagrams (one shall be
mylar type) shall be furnished for each cabinet. The cabinet
shall be equipped with a plasiic envelope 10 house one or
more cabinet wiring diagrams. These wiring diagrams shail
be furnished with the equipment submilted o the
ENGINEER before testing will begin.

429332972 The cabinet wiring diagrams shall show
and identify the connectors for all equipment and switches.
relays, flashers, etc.

42933293 The diagrams shall also have a complete
intersection sketch, with street names and north arrow
including Iabeling of signal heads and deteclors and a sigaal
sequence chart identified and related to the intersection
skeich.

42933210 ADDITIONAL ITEMS: The following
additional terminals. protection devices, and switches shall
be furnished for all cabinets:

429332101 AN, listed circuit breaker for filtered AC
power serving all solid state devices mcluding load switch-
es, sized as [ollows:

(11 40 AMP protecticn for four phase single ring
assembiies.

(2) 50 AMP preiection for eight phase dual ring
assemblies.

429332102 A scparate 20 AMP breaker for AC cucut
serving the G.E.L. cutlets, fan and hight,

4293.3.2.103
connections.

Terminal blocks (barrier type} for all AC+

429.3.3.2.104  Copper giound stnp, mounted and ground
1o cabinct wall, for connection of all common conduciors.

REVISED Jan.. 2003, UPLRATE No.7)

429.3.3.2.10.5 Al [ield signal output circuits shatl be
terminaled on an unfused barrier type terminal block with
a minumum rating of 15 amps. AC field terminals shall
have a number 10-32x7/16 inch screw as a minfmim. Afl
ficld mput/output terminals shall be identifted by permanent
numerical marking strips, Al ficld fash sequence
programming shall be accomplished at the [Geld terminals
with the use ol screwdriver only. Ficld terminal blocks
shall be wired 10 use four positions per vehicle or overlap
phase (green, vellow, red, flash). 1{ shall not be necessary
to debuss field termuinal blocks for fash programming.

429332106 Terminal blocks (barmier type) shall be
provided {o terminate & special equipment harness. These
terminals shall be located on the right-hand side of the
cabinel, above the power distribution panel.

429.3.32.107  Terminals for connecting interconnect
cable tie points and intercabinet iermination when required.
Transient protection {MOVY with ratung or as called {ur on
the plans) shail be provided on all extemal lines.

429.33.2.10.8  One duplex G.Fl convenience outlel
shall be furnished for energization of test equipment, tools,
and lighting. A second duplex G.F.L convenience outlet,
wired to filiered AC power. shall be furnished for telemetry
equipment. The G.F.L convenience outlets shall be NEMA
lype 5-15R,
429.3.3.2.10.9  Switches behind police auxiliary door.
429.3.3.2.109.1 Main switch, identified "On-Off." wired
to wumn off signal light power when switched 1o of{ position
and 10 de-energize the conlroller and auwxiliary equipment.
This switch and connecting wiring, shall be rated at 30
AMP minimum.

4293321092 Anto {lash swiich, dentilied "Auto
Fiash." wired 10 keep coniroller energized and to place
signals on Hash when swiiched io flash position. The
conuolter shall have stop timing apphed when in the Bash
position.
429.3.3.2.10.10  Interior Cabinet Swilches.
429.3.3.2.10.10.1 The interior switches below and
convenicnce outlet specified above shafl be combined on a
single panel and nwounted on the back side of the cabinet
door uniess otherwise noled. 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 mpuis ta the controller. Any
exposcd terminals or switch solder points shall he covered
with a non-flexible shield 10 prevent aceidental contact. All
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switch [onctions must be permanently and clearly labeled.
All wirc routed fo the palice door and test push buiion panel
shall be adeguately protected against damage fom
repetitive opening and closing of the main door.

428 33.7.10.10.2  Test Switch.  Two-position swich,
identified "Anto Flash." wired to de-energize the signal light
power when switched to flash position and o pomit the
contreller to cycle through its normal sequences while
displaying {Iash indications on signals.

429.3.3.2.10.10.3 Conlroller On/Off Switch.  Two-
position switch, identified "Controller On/OIf," wired to de-
energize the controller and awaliary equipment when
switched to the off position.

429.3.3.2.10.10.4 Vehicle and Pedestrian Detector
Switches. Two position momentary switches labeled "ON
TEST" wired to each vehicle and pedestrian detector input
for permitting the substitution ol manual call inlo each
controller detector  input. Identify switches as to
phase/ function,

429.3.3.2.10.10.5 Precmption Test Swiiches. Test
switches shall be provided 1o permit a manual preempi
input. Each preemption phase shall have a separate swiich
with each phase appropriately idenufied.

429.3.3.2.10.106  Conflict Monitor Door Switch. The
cabinet shall mcinde a swiich that prevents a signal from
full operation without the conflict monitor property
connected {o the cabinet hamness.

429.3.32.16.10.7 Door Open Switch. The cabinet shall
include a door switch to log an event 16 the system master
ihat the door 1s open.

4293.3.2.10.108  Fiuorescent Light Door Swiich. ‘The
cabinet shall inelude o door switch that turns the cabinet
{lnorescent light on when the cubinet door is open.

429.3.3.2.10.11 Radie line filter (RFI) for filtering AC+
lights and control power for solid state light control and
controller operation.

429.3.3.2.10.12 Pedeswrian push-button isolation (field
circuit) shall be rack mounted to protect solid staie devices
from transient voltages, i.e., prevent transients from being
induced in the open pedestrian push-button circuns by
isolation translormer(s), or by optoisolation.

429333  ADDITIONAL CABINET FEATURES

4283331 Cabinet Fun. A fan shall be mounted in the
contredler cabinet and shall be thermestatically controlled
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and shall mrn on at a cabinel temperalure manually
adjustable throvih a range ol 70 degrees F 1o 160 degrees
F. The fan and cabinet vent holes shall be located with
respect 1o each other s¢ as 1o direct the bulk of the air [low
over the controller vnit.  The inside opening shall be
covered with Y-inch maximum mesh screening Lo prevent
the cperator from accidenindly coming in contact with
moving fan bladez. The cabinel intake (an vent here shall
be {iltered.

4293332 Fluorescent Light. A fluorescent fixawre and
lamp shall be mounted 1n the cabinet over the door,
positioned s0 as fo minimize damage when sliding
equipment oif shelves, The fluorescent fxiure shall be for
an F20T12 lamp in all ground mounted cabinets and for an
FI5T12 lamp in pedesial cabinets. The lamp shall be
packaged separately when transported to avoid breakage,
The fluorescent light shall be tarned on by use of a door
swilch,

4293333 Daor Stops. Each conmoller cabinet door
which i 22 mches or more in width or 6 square feel or
larger in area shall be provided with a stop to limit door
opening to both 90 degrees and 180 degrees, plus or minus
10 degrees. The stop shall be provided with a catch which
can be operited when the door reaches the exireme open
position and which will hold the door open securely until
released.

479334 SOLID STATE SIGNAL AND
PEDESTRIAN LOAD SWITCHES

4290334.1.1 All signal load switches shall be external
1o the controller and shall be carried in the back panel load
bay.

42933412 In addition o this specification, afl signal
control load switches shall conform to NEMA Standards.

4293342 The signal control assembly shall consist of
a separate plug-in unit containing control circuilry for the
operation of three separate signal lamp circuits. Vehicle
and pedestnian control assemblies shall be interchangeable.
Any unused outpul of euch control assemble shall not be
used for any other funelion or phase.

4203343 Circuitry  shall consist of solid state
electranic components. No mechanical relays shall be used
for the opening and ¢lesing ol signal light circuits or for any
other purpose.

42933432 The design life of all components under
24 hours per day cperating conditions in thewr circuit
application shail not be less than five years.
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4293344 All lcad switches shall be rated a1 20 AMPS.
4293345 Each load switch shall include three LED
indicators on the face of the switch, visible through the door
opening of (he cabinel, and connected 1o the tnput functions.
429335 SOLID STATE FLASHER

4293351 A sohd siaic flasher, NEMA type 3, 20
amps per circnit, dnal-circuil, shall be furnished with each
controlier cabinet. The flasher shall be rack-mounted in the
back panel adjacent 1o the Ioad bay. All solid state flashers
shall conform to NEMA Standards.

4293352 The flasher transfer relays shall be the
normally open, multi-contact plag type. A sufficient
aumber of relays shall be provided to permit any
combination of flashing red or vellow indications. One RC
network shall be wired wn parallel with each group of three
flash wansfer relays and any other relay coils. Al {lash
wransier relay sockets shall be Cinch-Jones #24085S8 or
approved equal.

429.3.3.6  CONFLICT MONITOR (NEMA Plus).
429.33.6.1 A conflict monitor it shall be furnished
with each controller. All signal monitors shall be the self-
confained, shelf mounted type with the appropriate NEMA

MS connector(s). In addition to this specification, all
conflict monitors shall  conform to NEMA Standards.

4293362 Minimum menitor funciions shall be as
lollows:
429.3.3.6.2.1 Conflicting GREEN, YELLOW or

WALK signal indications at the controller assembly field
terminals.

42933622 Detect the absence of a reguired RED
signal indication at the field terminal when the GREEN or
YELLOW inpuis of that channel are not active. The red
monitor point shall be made on the {icld side of the fleid
ontpul terminal,

429.3.3.6.2.3 Monitor the operating voltage in the
comroller unit and the + 24 volt DC inputs.

42933624 Simuitanecus sensing of acuve GREEN
and YELLOW or GREEN and RED signal indications on a
channel.  If either of {hese conditions exist for 700
milliseconds, the conflict moenitor shall not wrigger, 1f either
of these conditions exist for 1000 milliseconds, the conflict
monitor shall trigger.

(REVISED Ian., 2003, UPDATE No.7)

429.3.3.62.5 Absence of an active YELLOW input for
a preset period (2.0 1@ 2.8 second ranpe) following the
termination of an active GREEN inpul on a channel.

429.33.62.6 In the event ol any of the above fanlis, the
monitor shall apply stop timing w the controller unil and
transfer the signais to a ashing operation.

42933627 Green or Walk vs, Yellow,  When
enabled, all chamnels will monitor for Green or Walk
indications on al the sune time as the Yellow for that same
channel.

429335628 Green, Walk or Yellow vs, Red. When
enabled, the corresponding channel will monitor for Green,
Walk or Yellow indicutions on with the Red indication of
the channel.

4763363 Manual reset shall be required following a
conflicl or sequence failure, or absence of red: 1o place
signals in normal vperution. Return to normal operation
shall be automatic afler a power supply fault or power
outage, following a presel period of flaghing operation.
Flashing operation shall not be returned to normal operation
if a conflict has been detectied prior 1o 2 power interruption.

479.3.3.6.4 A cabinet interlock shall be provided
indicating the presence of the monitor and causing a transfer

{o flaghing operation 1f the monitor is disconnected.

4293365 Monitor shall include a LCD readout display
with the minimum indicators required as follows:

a. Triggenng ol the conflict monitoring.

b. Triggening of the RED moniloring.

¢ Trigpering of the sequence monltoring.

d. Trggering ol the +24V monitor portion 1.

e.  Toggenng of the 124V monitor portion #2.

£ Triggering of the controller vollage monitor,

g.  One indicator per channel which displays an
active GREEN, YELLOW or WALK input.
This channel indicalor shall Iatch with the

triggenng of the conflict monitor.

h. A RED failure. The channel indicator(s) in
fanlt shall illyminate.

t. A sequence failure. ‘The channel indicator{(s)
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in fault shall illuminate.
j- Green or Walk vs. Yellow.
k. Green, Walk or Yellow vs. Red.

42033 6.6 NMoniter shall be capable of recording fanlt
history and generaling reports.

429.3.3.6.7 Type of monitor to be furnished:
CABINET TYPE MONITOR TYPE
4 phase single nng NEMA Plus 6 Channel

8 phase dual ring NEMA Pius 12 Channel
42934  Ifnew traffic actuaied controllers and controller
cabinets are calied for en plans, the CONTRACTOR shali
provide controliers and cabinets made by the same
manufacturer.

4294 CONSTRUCTION REQUIREMENTS.

429.4.1  Traffic signal controller cabinets shall normally
be installed on concreie bases in the location shown on the
plans or as directed by the ENGINEER. The cabinet door
shall face away from the street unless otherwise specified on
the plans. Upen installation of a ground mownted coniroller
cabinet, the necessary grout or caulking shall be placed
between cabinet and concrete base to provide a weather-
resistant, dust-tight installation.

42942  Shonid the CONTRACTOR find 1i necessary at
a certain traffic signal system installation to provide a
controller cabinet which 1s to large 1o be mounted on the
type mounting wrangement as shown on the plans, he shall
inmedialely noify the ENGINEER that a mounting change
is necessary. This notification shall be prior to the pouting
of the base as shown on the plans. The CONTRACTOR
shall provide the proper mounting hardware and mount the
controller cabinet as direcied by the ENGINEER.

42943  No condnit entry shall be made into the side of
the cabinet unless otherwise calied for on the plans or
approved by the ENGINEER.

42544 TESTING

429441 The CONTRACTOR shall have the controllers
and cabinets, ond any specified auxiliary equipment
transported to Trallic Engineering Operations Division.
Pino Yard, Cily of Albuguergue with appropriate written
docnmentation including project identification, signal plan
sheets, operator manuals, and transmittal letter. These items
will e delivered no less than 60 days prier to the

(REVISEDD Jan., 2063, UPTIATE No.7)

ENGINEER's acceplance of compliance angd the equipment
will be tested for a minimum of 30 days of the 40 day
period. The controller and cabinet fumished at this time
shall be capable ol operation with all load ontputs and shalt
be complete in accordance with the plans, including any
auxihiary equipment,

420442 The controller may be subjected 1o inspection
and tesung as follews:

4294471 Visaal nspectuon for compliance with
contract reguiremnents. arrangement of equipment, specified
murkings, and workmaaship.

4294427 Operational Testing.

1. Specified phasing,

2. Various limings.

3. Indtcators.

4. Pedestrian phasing,

5. Auxiliary funciions and interconnecis.
6. Flash mode.

7. All possible con{licts for fail safe.

8. Preemption interruplion with every function and
phase, when applicable.

9. Load switches at 1800 watts.
10, Imerrupted power test.

11. Timings and operation at input voltage of 103
and 130 VAC.

12. Ambient temperature of 160 degrees F + 5
degrees F {or a maximum period of 14 days.™

4294423 The contreller will be deemed to have failed
ic comply with these specifications if, as a result of the
above mentioned tesis. 11s operation or component parts are
affccted 1n any manner.

42944724 In the event of a componeni fuilure all
Lesting will be stopped, and the CONTRACTOR will be so
natified. It will then be the CONTRACTOR's responsibility
le provide for the dispesition or repair of the controller.
The CONTRACTOR may submit new or repaired
equipment for testing, and the ENGINLEER will determinc
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the length of this new test period up to 390 days.

4294425 Upon notification of completion of the lab
test and acceptance, the CONTRACTOR shall tmnspord the
controller and cabinet from the Pino Yard to the project site.

429.4.4.2.6 {n addition to the lab tests, (inal acceplunce
af all controllers and cabnets shall occur as specified in
Section 420 - General Clauses for Truffic Signal and Strect
Lighung Systems.

42945 TURNON

429451  The turn on of all controllers and auxibary
equipment after mstallation shall be made only afier the
entire signal systern has been inspected and approved by the
ENGINEER and the Traffic [Cngineer. The
CONTRACTOR shall give the ENGINEER. and the Traffic
Engineer at least five (3} working days advanced wniten
notice of the anticipated mm-on time. Personnel ol Trafiic
Engineering Operations Division shall be present during
twn on, The CONTRACTOR shall remove any conflicting
traffic control signing as direcied by the ENGINEER,

479.4.572 When called for on (he plans, the
CONTRACTOR  shall amange for a qualified
manufacturer's representative to be present at the turn-on
and‘or to conduct a prepared school for new or speciat
conirol equipmeni. The time and location shall be as

specified on the plans.

43946  MODIFICATIONS: Modifications and/or added
equipment 1o an existing cabinel shall be made by a
qualified signol manufacturer's representative. Cabinet
wiring diagrams will be available at Traffic Engineering
Cperations Division, Pino Yard, City of Albuguerque or as
noted on the plans, The proposced modifications o these
wiring diagrams shall be returned and approved by the
ENGINEER belore any cabinet modification work 1s
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 disconnecl existng signal
coniroller 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.

42948 REMOVE AND RESET SIGNAL
CONTROLLER CABINET: The CONTRACTOR shall
caonstruct new foundations for the signal controller cubinel.
The CONTRACTOR shall then remove existing signal

{REVISED Jan., 2003 UE3DATE Ne.7)

controller cabinel and relocate the signal controller cabinet
to the new foundations.  All field wiring including loop
{ead-in cables, power, pedestnian pushbuitons, and signals
shall be reconnected to provide a complete and aperational
signal.,
4295 MEASUREMENT AND PAYMENT.

42951 Traffic acmated conurollers, sysiem masters, fowr
phase single ring controller cabinets, eight phase dual ring
contreller cabineis, including all associated auxiliary
equipment, will be measured by the unit of each type
specified. complete in place.

42952  Removing and resetting signal controllers and
cabinets will be measured by the unit of each type specified.
complete in place.

42953  The accepted gquuntities of waffic actuated
contraliers systemn masters, lour phase single ring controller
cabinets, eight phase duel ring controller cabinets and
remnoving and resciiing signal controllers and cabinets will
be paid for at the contract unft price per unit of
measurement for each of the pay items listed as shown on
the bid propesal.
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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
temoval and disposal of existing tkraffic
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 METHOBS
430.4.,1 Prior to remeval 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 ke remeving the detector,
the pavement shall be marked with smooth,
herizontal lines a distance of six inches
{(6”) around the perimeter of the concrete
foundation, Then, the pavement s5hall be
saw cut with a power saw along these
lines to a depth sufficient to permit
removal without damaging adjacent pave-
ment., ARy unpecessary irregular breaking
caused by the CONTRACTOR shall be re-
placed at no additional expense to the
city. Any irregular breakage regard-
less o©of the cause shall be trimmed back
as required by the ENGINEER. After the
cut is made, the pavement shall be re-
noved around the perimeter of the
detector according to Section 343,

430,4,2 Existing conduit shall then be
disconnected and the detector removed by
wnatever means necessary s¢ that adjacent
pavement remains undamaged.

430.5 PAVEMENT REPLACEMENT

430.5.1 411 1loose and foreign material
shall be removed and the base smoothed
and compacted. Subbase material shall bhe
placed and compacted to 95 percent of
maximum density, as determined by ASTH
D 1557. fThe top of the subbase material
shall be 8 4inches below the surface 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 congrete base
course, 1500-1b. stability, shall be
placed in maximum 4-inch 1lifts teo within
one and one-half inches of the surface of
the adjacent pavement. A one and one-
half inch asphalt concrete surface
course, 15800-1b, stability, shall be
placed over the base course to match the
grade of the existing surface,

430,5,3 If the adjacent pavement Lis
Portland cement coRcrete, pavement
replacemnent shall meet the Standard
Specifications for Portland Cement
Congrete 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 AND SPECIAL SIGNAL EQUIFMENT

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
pians, and Standard Drawings at the location shown on the
plans, or as estublished by the ENGINEER.

431.2 REFERENCES.

431.2.1  Americun Association of State Highway and
Transportation Officials (AASHTO) Standard
Specifications, Latest Edition

M133  Preservative and Pressure Treatment

Process for Timber

431.2.2  Amerncan Society for Testng and Materials
(ASTM) Standard Specifications, Latest Edition

A123  Zinc Coaling on Product Fabricated from Rolled,

Pressed. and Forged Sieel Shapes, Plates. Burs,
and Stripes

431.2.3  Manual on Uniform Traffic Ceontrol Devices
(MUTCD), Latest Edition

431.2.4  Natienal Electrical Code (NEC), Latest Edition

431.2.5  National Electic Manufacturers Association
(NEMA) Standards, Latest Edition

431.2.6  This Publicanion, Latest Edition

SECTION 101 PORTLAND CEMENT CONCRETE
SECTION 102 STEEL REINFORCEMENT
SECTION 501 EXCAVATION AND BACKFILL FOR

STRUCTURES

SECTION 701 TRENCHING, EXCAVATION, AND
BACKFILL

4313  MATERJIALS.

431.3.1 BEACON ASSEMELY: Beacon assemblies

shall be single seetion. 12" lens. traffic signal nssemblies in
accordance 1o the requirements of Section 427 Signal
Assemblies. Beacon assemblies shall normally display a
flashing red or yellow indication as called for on the plans.
Beucons shall be mounted on the specified support {Type |
standard, sign support or span wire) as detatled on the plans.
The mouating of beacons may be singly or in groups as
required.

(REVISED Jan., 2003, UPDATL No.7}

43132  SPAN WIRE INSTALLATION:
instaliments shall be a set of poles and pguy wire support
system over a roadway normally vsed for flashing beacons
and temporary signals. Span wire installations shall include
poles, gny wire, clamps, shackles, turnbuckles and ali
additional material listed on the plans.

Span wire

431.3.2.1 POLES

4313.2.1.1 Poles shall be free standing, steel sirain
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 stecl
tnbe of a length detatled on the plans and a wall thickness of
3 gauge (approx. 144 inch.) or thicker as required by the
design span shown on the plans and an AASHTO 80 wind

loading. The sieel shall have a yield swrength of 48,600 psi
or greater. Al! sirain poles shall be galvanized inside and
cul 1n aceordance with ASTM A 123, The length and
minimum top and botiom pole outer diameters shall be as
called [or on the plans.

43832112 TIMBER POLES: Timber poles shall be
treated in accordance with the "equipments of AASHTO M-
133. Poles shall be of the size called for on the plans and as
a minimum shall be butt reated.

431.32.2  ANCHORS: The anchor base shall be
designed to develop the maximum strength of the shafl.
Anchor bolts shall be 1 4" diameter by 5'0" long with
minimum fensile sirength of 85,000 psi, or as called for on
the plans. All anchor botlis shall be provided with two nuis
and two washers each,

431.3.2.3  GUY STRAND WIRE: Guy strand wire (7-
wire} shall be provided with an approximate weight of 273
Ihs. per 1,000 feet and a minimum braking strength of
10,000 lbs.

43133  FLASHER CONTROLLER,
431331 FLASHER
431.3.3.1.1 The flazher unit shall be an alternaung two-

clronit (115 VAQ), solid state plug-in type with a 20 amp or
greater rating per circuil. The unit shall be designed to plug
into a NEMA type.

431.3.3.1.2 All flasher units shall be fally solid state
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with no moving parts. The unit shall wtilize zero voltage
switching with 50 percent on-time and a flash rate of 50 to
60 per munute.  All flasher units shall be designed to operate
at full capability from -30F to +160F ambient temperature.
431.3.3.2 CABINET.

431332 ¢ The cabinet shall be a sturdy, cast or sheet
ahumnum 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 nches by 6 inches deep or as reguired te house the
specified equipment. All switches and controls shall be
accessible through the front door.

4313322 The cabinets shall be designed for side-of-
pole mountiing unless otherwise shown on the plans. Access
to the cabinet shall be through 2 hole located in the bottom
and top, drilled and threaded to accept a 1 % inch GRC
conduit, or as detatled 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 wining 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 diagram which shall be furnished Ly the supplier.
The flasher cabinel shall include the followiny terminals,
protection devices and switches:

a. Terminal (barrier tvpe) lor 115 VAC power
feed.

b.  Main power supply circult breaker., 15 amp.
mn. rating,

¢.  Temminals (barrier type) for field conductor 10
beacons, one for each circnit,

d. Signal shuiddown switch, not affecting clock
power.

e.  Copper ground strip, grounded 10 cabinet, for
connection of ail common conductors.

f.  Terminal (barrer type) for time switch opening
and closing as required.

g. Radio line filter for liltering AC + power.

k. Lighting arrester for filtering lighting or high
voltages to ground for protection of equipment,

431.33.24 When specified. the Dasher coniroller shall

(REVISED fan., 2003, LIPDATE No.7)

include a tme swilch. The time switch shall be a weekly
time clock, programmable for the on/ofl funciion at up 1o
eight times a day and 40 times a week. The time clock shall
have an available antomatic daylight saving time correction.
it shall be possible 10 wary or onul a day program.
Programning shall be by kevhoard andfor digial switches.
Time of day and keyboord entered data shall be shown on
an LED display. The clock shall have Latlery backup so
that in the event ef loss of AC power, time will be held a
minimnm of 48 howrs at an accuracy of + 0.005% or beuter.
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 nnit shall be mounted on the back
side ol door.

431.4 CONSTRUCTION REQUIREMENTS.

43141  Beacons and flasher controllers shall be mounied
on the specified sopport as called for and detailed ia the
plans,

43142  Instailation of span wire poles including anchor
boits shall include the erecuion of poles as shown on the
plans, wnstallation of ancher bolts in a foundation, and
leveling the pole. The foundation shall cure for 4 minimum
of 7 days before the pole placement. Grout (4 mches
minimwm) shall be placed between ancher base and the top
of the foundation afier raking. The complete span wire
shall be tensioned with the sug shown on the plans or as
directed by the ENGINEER.

43143 Required elecirical cable shall be run inside the
pole and cxiended through the top with standard
weatherhead fittings if sieel poles are used. Electiical cable
shall be run inside galvanized rigid conduit along the
outside of the pole 18 wouden poles are used.

43144  When "tempomry signal spans” for use during
construction are calied 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 sighal spans shali
remain the property of the CONTRACTOR after removal
unless otherwise specified on the plans,

4315 MEASUREMENT AND PAYMENT.

431.3.1 Beacons and flasher controllers will be measnred
by the unit, complete in place.

43152  Span wire installation will be measured by the
lumip swin including all items histed on the plans or ag shown
in the Standard Drawings complete in place.
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431,53  Temporary Signal Spans will be measured by the
lump sum inelnding all items listed on the plans or as shown
in the Standard Drawings, all adjustment work required
during constiuction phases, and all elecirical energy and
maintenance costs, complele iz place.

431.54  The accepted quantities of beacons, flasher
conlrollers, signal spans, and cmporary signal spans will be
paigd for at the contract unit price per unit of measurement
for each of the pay tiems listed as shown on the bid proposal
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SECTION 432

LUMINAIRES

432.1  GENLRAL. This work shall consist ol furnishing
and installing luminaires on standards. bridge structures, or
sign supports in compliance with the specilications, details
shown on the plans, and Standard Drawings, ai the locations
shown on the plans, or as established by the ENGINEER.

4322 REFERENCES.

431.2.1  American National Standards Instilute {ANSI)

Standards, Latest Edition

RP8 Roadway Lighting (IES)

4323 MATERIALS.
43231  STREET LIGHT LUMINAIRE,
432.3.1.1 Street light luminaires shall be horizontal-

buming cobra type with a 2-inch slipfitter on the house side
for monnting on a Tvpe V standard. The lamp type (metal
halide, or high pressure sodium}, lamp waitage, 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 luminaire and shall be pre-wired 1o the lamp socket
{may use quick disconnect plags), requiring only cennection
1o the power supply terminal (screw type).

432.3.1.2  Unless otherwise specified in (he plans, all
fixtures shall have full cutoff optics and shail have an
ANSIIES M-C-II disiribulion. Photometric data shall be
submitted 10 the ENGINEER {or approval.

432.3.1.3 (lassware shall be of the refractor type (unless
otherwise specified in plans as a cutolT type) with inner and
outer prisms for horizontal light control. Refractors shall be
Borosilicate glass.

432314 The refractor shall be mounted in a door-frame
assembly which shall be hinged to the luminaire ai the
house side and fastened at the streel side by means of an
automatic latch.

432315 The reflector shall be anodized alununum,
ALZAK, ALGLAS or approved equal treatment. The
socket shall be of a high grade poreelain with both axial and
vertical adjustment.

431.3.1.6  Therellector and lump socket shall be secured
to the wpper housing. The refracior and doorframe
assembly shall be forced upward at the streei side by spring
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presswre agamst i gasket seal when in the closed and latched
position.

432317 The ballast shall be an easily removable power
pack commnected by a quick disconnect plug. The ballast
shall be accessed thirough a separate rear door not disturbing
the sealed optical system, or through a single door, also
accessing the optical svstem, when the ballast is mounted to
a tray that is removable withount the use of tools.

431.3.1.8  The slipfitter shall provide positive clamping
on 1-1/4 or 2" pipe brackel. it shall also permit leveling of
the luminaire on the horizontal + 3 degrees.

431.3.1.9  Luminatres with full eutoff distributions shall
uttlize u shiclded opticul system that iIncorporates u spectally
designed reflector and a heat and impact resisiam flaiglass
lens. The lnminaire shall allow no light above 962

431.3.1.10  An individual photoceli controller on the top
ofthe housing, mounied nzide or outside, shall be provided
when specified on the plans or special provisions.

431.3.1.11  All gaskets shall be composed ol a material
capable of withstanding 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
paris shalt be manufactired from noncorrosive material.

431.3.1.12  When mounted on Bridge Deck, the pole shall
be mounted on a vibration dampening pad and the fixturc
shall have a lamp stabilizer to reduce the potential for
damage to the fistures from vibration. The fixtare shall be
certified lo withstand a 3G vibration test.

43232  AREA LUMINAIRE: Area luminaires shall be
decorative type luminaires mounied on Type IV standards.
The general appearance, color, and elecirical requirements
shall be as detailed in the special provisions and/or plans.
Unless otherwise specified, the luminaire shall provide a
symmefrical light distribution.

432,33  UNDERPASS LUMINAIRE

432.3.3.1 Underpass luminaires shall be designed to
mount divectly on a wall wilh surfoce wiring or over a
recessed outlet box, in conformance with detuils on the
plans. The luninsire may be mounted by a flush outlet box
sind or by three mounting bolis. Underpass luminaires shall
be weatherproof. self-contained units with an inicgral
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batlast. The luminaire shall consist of a die cast alnuminum
base housing, Borosilicate Prismatic Glass Refractor, hinged
lens assembly and have o quality gasket between the door
and housing.

432332 The reflectar shall be of anodized aluminum,
ALZAK, ALGLAS, or approved cqual.  The alwninum
reflecior and socket shall be mounted rigidly to the housing.

432333 Lamps shall be 150-wat high pressure
sedium, ANSI Code 535 unless otherwise specified on the
plans or in the special provisions,

432.3.3.4  Vundal protection shall be provided by either
a cast aluminum grid gouard or a Lexan shield over the
refructor. The latches shall be tamper resistant.

432.33.5 “The luminaire shall Hght an area one mounting
height on cither side of the fixture and two mouniing
heights in front.

43234 BALLASTS.

432.3.4.1 GENERAIL:  Ballasts for high intensiy
discharge lamps shall be for the primary cwerent and types
of lamps specified on the plans and/or i the special
provisions. Unless otherwise specified, the ballast shall be
an integral part of the luminaire. All ballasis shall be
designed io meet ANS] Specifications.

4323421 HIGH PRESSURE SODIUM BALLASTS
43234211 Ballasts for 250W and 400W high
pressiire sodium lamps shail have isolated primary and
secondary lamp circuit windings, They shall have a
Transient Tmpulse Level of 10 KV, voitage input range of
+ 10% and ballast loss of no more than 20%,.

43234212 i the drawings specify a integraied circuit
design ballast, il (o shall have isolated primary and
secondary lamp cirenit windings and wansient impulse level
of 10 KV. The voltage mput range shall be + 13% and the
lamp wattage reguiation shall be 2%. -

432.3.5 LAMPS

432.3.5.1 H.1.D. (high mmtensity discharge) lamps for
luminaires shall conform to the following requirements:
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(s Lieseripion Min
Walage {ANRD Raled [
lonmans Lile (hrs)
150 Clear (8337 Lé oy 24,100 Undemass
250 Clear (837] 27,500 24,000 Resdway
400 Clear (8517 S0 24,000 Readway
432352 Based on 10 hours per start. When less than

24,000 hrs., it is median value of life expectancy. When
24,000 +, 67% of lamps shall be expected to be burning at
24 000 hrs.

432.4 CONSTRUCTION REQUIREMENTS.

432.4.1  The CONTRACTOR shall properly align and

fevel all mminaires in accordance with the manufacturer's
and destgn requirements.

43242  The installation of Juminaires shall include two
single conductors, #10 or as specified on the plans, (o the
siandard pole base or nearest splice poinl ino main
distribntion feed.

432.42.1  The installution of underpass tuminaires shall
include alf conduit and wiring 1o the nearest pull box {splice
poin{ inlo the moin distribution [eed) and all necessary
mounting devices.

432.4272  Theabove specified wiring, conduit, mounting
hardware and swiiches shall be considered part of the
himinaire installation and no separate payment will be made
therefor.
4324  MEASUREMENT AN PAYMLENT,

43241 Lwmnares will be measured by the unig,
complete in place.

432432  The accepied quantttics of lnminawes 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
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SECTION 440

REFLECTORIZED PAINTED PAVEMENT MARKINGS

440.1 GENERAL: This work shall consist of
furnishing and mstalling permanent and  (emporary
reflectorized painted pavement markings in substantiaf
compliance wilh the specifications and details shown on the
plans, at the locaiions shown on the plans, or as established
by the ENGINEER.

440.2 REFERENCES.

Manwal on Uniform Traffic Control Devices
(MUTCD}, Latest Edition

4403.2.1

4403 MATERIALS.

440.3.1  TRAFFIC PAINT: Traffic paint shall conform
to the requiremnents of the City of Albuguergue for White
and Yellow 'lratfic Line Paints Used on Constmetion
Projects (Combination Alkyd and Hypalon - Fast Dry
Type).

440.3.2 GLASS BEADS: Glass reflectorizing beads
shall conform 1o the requrements of the City of
Albuguergue for Glass Beads.

44033  TEMPORARY MARKING TAPE

440.3.3.1 Temporary adhesive marking tape shall consist
ol weather and (raflic resistant yellow or white reflective

marking malerfal and shall conform to the following
requirements:

440.3.3.1.1 DESCRIPTION, The adhesive pavement
striping material shall consist of white or yeliow reflective
marking material on 2 conformable non-metallic backing
coated with 4 pressure sensitive adhesive and designed for
marking of bituminous or portland cement concrete
surfaces.

440.33.1.2 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 pamt
specified in this Section 440,

440.3.3.1.3 REFLECTANCE: The white and yellow
markings shall have the following initlal mimmuam
reflectance values al 0.2 degree and 0.5 degree observation
angles and 86 degrees entrance angte as measured m
accordance with Lhe testing procedure of Federal Test
Method Standard 370 uniess a higher value is specified on
the plans,
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TEMPORARY MARKING TAPE

Mintmuam Retroreflectivity
(Millicandelas Per Footcandle Per Square Foor)

OA BA White Yellow
0.2 36 1770 1310
0.5 36 1270 820

Where: OA = Observation Angle in Degrees
EA = Entrance Angle in Degrees

4403314 ADIIESION: The material shall have a
precoated pressure sensilive adhesive which does not
require 2 liner for protection from contamination, pre-
adhiesion, or blocking within the roll. Said material shall
show no appreciable loss of adhesion afier application.

4403.3.1.5 CONFORMABILITY: The material shall
be flexible and formable. shall show ne cracking, flaking,
or loss of reflective elements and. following application,
shall remain conformed 10 the texture of the pavement
surface.
44033 6.1 FHYSICAL PROPERTIES.

440.3.3.1.6.1 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 ar 6-iach width
{plus or minus 1916 inch} unless otherwise specified.

440.3.3.1.62 WELAR RESISTANCE: Wear resislance
samples of the adhesive pavement siriping material applied
1o standard specimen plates and tested in accordance with
Federal Test Methods No. 141, Method 6192, using a CS-17
wheel and 1000 griam lead shall not exhibit a significant
change in color after 5000 cycles.

440.3.3.1.7 REMOVABILITY

440.33.1.7.1 Temporary adhesive pavement striping
material shall be readily removable from the pavement by
following the manufacturer's recommendations, unless
otherwise specified.

44033.1.72 Removal shall not require sandblasting.
solvent or  prinding methods and shall not result in
objectionable staining of the pavement surface.

440.33.1.8

DURABILITY: The matenal shall be
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weather resistant and show no appreciable fading, lifiing,
or shrinkage.
440.3.3.1.9 GENERAL

440.3.3.1.9.1 The musterials as supplicd shall be of good

appearance and [ree from cracks, and the edge shall be true,
strazght. and unbroken.

4403.3.1.92 The adhestve pavement striping matenal
shall be packaged in accordance with accepted commercial
standards, shall be stored a1 temperatures not io exceed 100
degrees Fahrenheit under normal conditions, and shall be
suitable for use for a period of at least one (1} year afier
purchase.

44034  ACCEPTANCE: Acceptance of traffic paint and
temporary marking tape will be based upon receipt of
certificates of compliance and documentation thai the haich
of paint and/or marking 1ape 10 be used has been lested by
an independent laboratory and conforms with specifications.

4404 CONSTRUCTION REQUIREMENTS.
440.4.1 GENERAL
440411 Thewaffic paint. and beads shall be placed on

the pavement by a spray type, self-propelled pavement
marking machine, except that temporary siripmp during
construction 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
¢lear-cut 4-inch line or lines.

4404.1.12 The machine shall be equipped with a
mechanical device capable of placing a broken reflectorized
centerline with a 10-foot painted segment and a 36-foot gap.

440.4.1.1.3.1 The machine shall be equipped with an
air-operated ylass bead drop-in dispenser controlled by the
spray gun mechanism.

44041132 The dispenser shall be capable of placing
the glass spheres nto the paint line as the paint is applied 1o
the pavement in such a manner as to provide satisfactory
marking and delineation.

440.4.1.14 .1 The volume of paint and glass beads in
place shall be measnred by the quantity per mile method.
The CONTRACTOR shall provide certification of the
volume of the paint and bead tanks. The CONTRACTOR
shall strap the tanks prior to beginning striping operation
and again afier 2 mile has been striped. As an alternative,
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the CONTRACTCR may externally mark the tanks
indicating a volume equivalent to the tolerances shawn in
this Section 440 or have 2 calibrated rod marked with the
equivalent volumes. The voiumes shall be measured after
a mile has been siriped. At the option of the ENGINEER.
if the striping machine is equipped with air atomized spray
unis, (nof atrfess), and paint and bead gauges, the volume
may be determined by vulizing said ganges.

440.4.1.1.42 The CONTRACTOR shall be required (o
restripe the roadway if 50% of the paint or beads is not
placed on the roadway or if the ENGINEER determines thal
the strping is not adhering to the pavement or the glass
beads are not adhering {o the paint.

440.4.1.1.5 When pamt has settled excessively, the
CONTRACTOR shall redisperse the settled pigments at the
bottom of the paint drums, with 2 mixing device, prior (o
pumping or Ioading paint into the siriping unit so excess
pigments are not iclt on the botiom of the paint dmim.
Thinner shall not be allowed w be punped mio the paiat
tanks. If the CONTRACTOR uses thinner 1o clean his
cquipment, the CONTRACTOR shall be responsible for
disposing of all debris including, but not limited 1o, thinner
at disposal sites approved by government agencies
regulating the disposal of such materiais.

44042 PLACEMENT OF BEADS AND TRAFFIC
PAINT.
440421 Reflectorized painted markings for temporory

use on final surfucing 15 prohibited. Pavement muarkings
shall be applied duning daylight hours when the pavement
surface is diy and the weather is not foggy, rminy,
excessively windy, or ctherwise adverse to the application
of markings. The surlace shall be free from excess asphall
or othier deloterions substances before traffic paint or beads
areapplied. The CONTRACTOR shall remove dint, debris,
grease, molor oils, rocks, or chips from the pavement
surface before applying markings,

440422  The CONTRACTOR shall provide the
necessary personnel and equipment o divert raffic from the
installation area where the work is in progress and dunng
drying time. The CONTRACTOR shall submit a traffic
control plan o the Cliv's Construction Coordination
Division for approval prior to the commencement of work,
All damage 1w the pavement marking due o the
CONTRACTOR's negligence or failure 10 maintain traffic
control shall be repaired at the CONTRACTOR's expense.

440423 Permunent refleciorized painted markings
shall consist of two apphoations of markings. For painted
markings on new pavement the second application of
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markings shall be placed no sooner than lwenty-one days
after placement of the fust application of markings as
directed by the ENGINEER.

440,424 il pamt is not adhering to the pavementi or if
the plass beads awre not adhering to the paint, or if' the second
application of pavement markings are not placed over lhe
first upplication of markings in accordance with this Section
440, the CONTRACTOR will be required Lo remove the
striping, and to restripe the roadway.

44043  TOLERANCE FOR PLACING PAINT AND
BEADS
440.4.3.1 The finished line shall be smogth, aesthetically

acceptable and free from undne 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 he placed a1 a minimum rate of 19.73 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-(oot stripe and
a 30-fool gap {(40-foot cycle). Other widths of striping shall
be applied ai the minimuwm rate that is the equivalent
multiple of the above.

440,433 The length of painted segment and gap shall
nol vary mote than six (6) inches in u 40-foot cycle.

440.4.3.4 The following iransverse gap dimension
between centerline siripes for two (2) and three (3) stripe
combinations reflect a three (3) painl gun sef up on the
striping unil.  The broken line shall be placed on the
centerline of the roadway with the respective lefi and right
no passing zones placed so a two {2) inch gap exists
between the broken and no passing zone stripe. There shall
be an eight (8) inch gap between the double yellow
markings for no passing zones.

440.43.5 Glass refleclorizing beads shall be applied on
the wet paint al a minumum rate of six (&) pounds to each
gallon of pamnt. This translales inte a minimum weight of
beads 0f 29.6 1bs. per mile of broken line and 118.5 1bs. per
mile of solid line.

44044  PLACING TEMPORARY ADHESIVE
MARKING TAPE.
440.4.4.1  Adhesive tape marking materials shall be

applied as foHows:
440.4.4.1.1 The CONTRACTOR shall provide the

necessary Personnel and equipment to wam and diven
traffic during mslallation and removal from the ares where
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the work is in progress as approved by the ENGINEER.
The surface 1o which the tape 1s applied shall be dry and
lree of oils, grease, dust. diri and other deleterious
substances and shall be primed with a primer material which
is recommended by the manufaciurer of the tape.

440.4.4.12 The tape shall be rolled or tamped down
immediatety afler applicaion wntil it adheres properly and
conlorms to the surfuce of the pavement in accordance with
the manufactures recommendation.

4404.4.13 Where siriping is confinuous, there will be
no more than 2 splices per 120 feet of length.

44045  REMOVAL OF TEMPORARY PAVEMENT
MARKINGS
440.4.5.1 TEMPORARY ADHESIVE MARKING

TAPE: All temporary pavement markings placed on the
{inal pavement surface shall be removed by the
CONTRACTOR wheu such temporary pavement markings
are no longer required for waffic conirol as defermined by
the ENGINEER. Where (emporiry 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 e pavement. The use of non-reflective
black adhesive marking tape io obliterate temporary
puavement markings will not be permitted. Overpiinting is
not an acceptable method.

440452  REFLECTORIZED PAINTED MARKINGS:
Refllectorized painted markings for temporary nse on final
surfacing 13 prohibited. Rellectorized painted markings
when used for temporary pavement markings shall be
removed where required by waffic control plan in
accordance with the provisions of Section 443 - Pavement
Muarking Removal.

440.4.6 COMPLIANCE WITH MUTCD: All
reflectorized painted muwkings and temporary adhesive
marking fape shall conform to the Manual on Uniform
Traffic Control Devices {MUTCD).

443.5  MEASUREMENT AND PAYMENT.

440.5.1  Reflectorized painted markings will be measured
by the linear {oot of 4-inch width, complete 1n place.

440.52  Temporary adhesive marking tape will be
measured by the linear foot of 4-inch width, complete in
place.

140.5.3
measuired.

Removal of adhesive marking tape will not be
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44054  Removal of reflecionzed painted markings will
be measured by the linear foot of 4-inch widih, complete in
place, in accordance with the provisions of Section 443 -
Pavement Marking Removal,

440.5.5  The accepied quantiiies of reflectorized painted
markings and temporary adhesive marking tape will be paid
for a1 the contract DALt price per unid ol measurement for
each of the pay ilems as shown on the bid proposal. The
removal of reflectorized painied markings will be paid in
accordance with the provisions of Section 443 - Pavernent
Marking Removal.
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SECTION 441

RETROREFLECTIVE PREFORMED PLASTIC PAVEMENT MARKINGS

447.1 GENERAL: This work shall consist of furnishing
and installing reworeflective preformed plastic pavement
symbols, legends, siripes and markings in compliance with
the specifications and the details shown on the plans at the
locations shown on the plans, or as established by the
ENGINEER.

4412 REFERENCES

441.2.1  American Association of State Highway and
Transportation Officials {AASHTO) Standard
Specifications, Latest Edition

44122  American Scciety for Testing and Materials
{ASTM), Latest Edition

44123  Manual on Uniform Tralfic Control Devices
{(MUTCD:), Latest Edition

441.3  MATERIALS.

44131 RETROREFLECTIVE PREFORMED
PLASTIC PAVEMENT MARKING
MATERIAL

441.3.1.1 Retrereflective preformed plastic pavement

marking material shall consist of white or yellow weather-
resistant reflective film conforming to the requirements sei
forth herein. The malerial shall be manufactured and
packaged in such o manner as 10 permil storage at normal
shelf temperature for a period ol not less than 1wo years
from date of purchase. Prefabricated {egends and symbols
shall conlorm (o the applicable shapes, sizes, and color as
outlined in the Manual an Uniform Traffic Control Devices.

441.3.1.1.1 COMPOSITION: The rewroreflective
preformed plastic markings shall coasist of high-quality
plastic matenals, pigments, and 1.5 ndex glass beads
uniformiy distributed throughout their cross-sectional area,
with a reflective layer of beads embedded in the top surface.
Materials will be Munished with the appropriaie adhesive
system recommended by the manufacturer for suceessful
instaliation.

4413.1.12 SKID RESISTANCE: The surface ol the
retroreflective preformed plastic marking material shall
provide a mininnum skid resistance value of 50 BPN when
tested according to ASTM E 303-667.

441.3.1.1.3 COLOR:  The retroreflective prefurmed
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plastic marking material shall be white or yeliow in
aceordance with MUTCD unless otherwise speciiied.

441.5.1.1.4 THICKNESS: The thickness of the
retroreflective preformed plastic marking material without
adhesive shall be 60 puls (0 06"

441.3.1.1.5 DURABILITY AND WEAR
RESISTANCE:  The retroreflective preformed plastic
pavemeni marking material, when properly applied, shall
provide a neat, durable marking. The preformed plastic
marking material shall provide a cushioned resilient
snbstrate that reduces bead crushing and loss. The film
shaii be weather resistant and, through normal traffic wear,
shail show no appreciable fading, lifting, or shrinkage
within three years aller installation, and shall show no
signilicant tearing. rollback. or other signs of poor adhesion.

4413.1.1.6 CONFORMABILITY AND RESEALING:

The retroreflective preformed plastic marking matenal shall
be capable of conformung 1o pavement contours, breaks,
faufts, etc., through the action of traffic at normal pavement
terperatures. The film shall have resealing characteristics
such that it is capable of fusing with itself and previousty
applied marking film of the same compasiilon under normal
conditions of use.

441.31.1.7 TENSILE STRENGTH: Reiroreflleciive
preformed 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 tesl
specimen six {6) inches by one (1) mch by 0.06 inch
munirnuen thickness shall be tested al 2 temperature range of
70 to BO degrees F using a jaw speed of 0.25 inch per
minute.

441.3.1.1.8 ELONGATION: Retroreflective preformed
plastic marking malenal shall have a miminmun elongation
of 50% when tested in accordance with ASTM D 638,

441.3.1.1.9 PLASTIC PULL TEST: Retwroreflective
preformed plastic marking material shall support a dead
weight of four pounds for not less than five minutes at a
temperature range of 70 io 80 degrees F. Test specimen
size shall be six (6) inches by one (1) inch by 0.06 inch
minimum thickness.

4413.1.1.10  PIGMENTATION: The pigrnent  for
retroreflective preformed piastic marking material shall be
selected and blended to provide a plastic which 13 white or
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veliow conforming to the Manual on Uniform Traffic
Control Devices through the expected life of the pavement
marking plastic.

4413.1.1.11  GLASS BLADS

441311117 The glass beads fur  retrorefiective
preformed plastic marking material shall be colorless and
have a minimum index of refraction of 1.50 when tesied
using the liquid oil immersion method. The size and guality
of the beads will be such that performance requirements
shall be met.

441.3.1.1.11.2  The reworeflective preformed plastic
marking material shall have glass retention qualities such
that when a two (2) inch by six (6) inch specimen is bent
over 2 Y inch diameter mandrel with the two (2} inch
dimension perpendicilar to the mandrel axis, 2 microscopic
examination of the area on the mandrel shall show no more
than 10% of the beads with entrapment by the binder of less
than 40%.

441.31.1.11.3 Bead adhesion shall be such that beads are
not easily removed when the film surface is scratched fArmly
with a thumbnail.

4413.1.1.11.4  Applied as per  manufacturer's
recomumendations, retroreflective preformed plastic marking
material shall have an effective performance life of up o
three years.

44132  ACCEPTANCE: Acceptance of reiroreflective
preformed plastic pavement marking material will be based
upon receipt  of certificates of comphance and
documentation that the material has been tested Ly an
independent luboraiory and conforms with specifications.
4414 CONSTRUCTICN REQUIREMENTS.

441.4.} The retrorefllective preformed plastic pavement
symbols, legends, stripes and marking shall be applied 10
the asphaltic and/or portland cement concrete pavement at

the locations shown on the plans or as designated by the
ENGINEER.

44142  The asphaltic and/or portland cement concrete
pavement surface shail be clean and free of moisture, soil or
other deleterious substances. A brooming or compressed air
method shall be utilized to ¢lean the pavement surface.

44143 I inlayed mamerial 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
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locations shown on the plans or as designated by the
ENGINEER.

44144  Hot plasaic rewrcreflleciive pavement marking
will be constdered by Traffic Engincering Operations
Division as a substitwie {or cold plastic provided that
installation  is  carmied  oul per  the manufacturer's
specifications. Hot plastic shall be a minimum of 90 wmil
thickness for lane lines and 125 mil for transverse lines.
Ten pound drop-on glass beads per 100 sq. 1L is required.
All markings shall be alkyd thermoplastic.

44145  CONTRACTOR shall remove all conllicting
existing pavement markings.

44146  When designyied on the plans,  the
CONTRACTOR shall provide temporary lane dclincation
by placing a twelve (12) inch long steip of four (4) inch
wide plastic temporary lane marking, forty (40} feet on
center. on each new lift of asphali surfacing including
temporary asphalt connections, asphalt treated basc course,
asphaltic concrete baze course, and asphaltic concrete
surface course to cover a lapse in time before the fnal
surfacing course and final striping is placed. After lnal
sriping is placed, any temporary lane lines remaining on the
tinal surface course shall be removed.

441,47 COMPLIANCE WITH MUTCD: All
retroreflective preformed plasiic pavement markings shall
conforni to the Manual on Uniforin Traffic Control Devices.
441.5 MEASUREMENT AND PAYMENT.

441.5.1 The retroreflective preformed plastic pavement

siripes will be measured by the linear foot of either 4-1nch,
8-inch, 12 inch, or 24-inch width, complete in place.

441.5.2  The retrareflective preformed plastic pavement
cross walks will be mepsured by the linear fool of 8-inch
width. complete in nlace.

44153  The retroreflective preformed plastic pavement
stop bars will be measured by the linear foot of 12-inch
width, complete in place.

44154  The retroreflective preformed plastic pavement
symbols, legends and markings will be measured per unit,
complete in place.

441.5.5  The retrorefleciive preformed plastic pavement
temporary lane lines will be measured by the Hnear foot of
4-inch width, complete in place.

4415.6  The ucecpted guantitics 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

4431 GENERAL. This work consisis of the removal
of pavement swipes and other pavement markings
composed of pami. thenmoplastics, scoich tape, vinyl
pads, calcined (hnt, or spray plastic by water blasting or
surface planning, or as approved by the ENGINEER.

4432 EQUIPMENT: The CONTRACTOR shall
furnish all equipment required to complete the removal of
existing pavement nurkings identified in the plans per
this section.

4433 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.

44332  ERADICATION: Existing markings identifted
to be removed shall be completely obliterated 10 a
maximum depth of .25 inches and for 2 width egual 10
two times the width of the siripe or marking to be
removed.

44333  CONFLICTING MARKINGS: Should the
pavement marking removal operaticn result in a scaring
of the roadway surface greater than .25 inches or a
condition in which the removed marking could be
mterpreted (o be, due o 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 0 the swrounding
pavement. Areas considercd to be conflicung with
roadway maurkings shall be determined by the
ENGINEER. The CONTRACTOR shall submit a plan
identifying the method of putching to the ENGINEER for
approval.

44334  The CONTRACTOR shall submit a traffic
control plan 1o the City's Construction Coeordination
Division for approval prior to the commencement of
work.

44335 The CONTRACTOR shall remove and
dispose of all debris arising from the stripe or pavement
marking removal operstion as directed by the
ENGINEER.

4434 MEASUREMENT AND PAYMENT.

443.4.1.1 Removal of pavement siripe will be measured
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4431

by the linear foot, complete.

443412 Removal of pavement marking composed of
thermoplastics. vinyl pads, calcined flint 10 spray plastic
will be measured by the square foot. complete.

44342  Patching of pavement to eliminate conllicts
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 shal consist of furnishing
and installing tralfic signs and sign siructures 1n compliiance
with the spectficalions and details shown on the plans at the
locations shown on the plans, or as cstablished by the
ENGINEER.

450.2 REFERENCES
45021  Aluminum  Association  Standards,  Latest
Edition
45022  Amencan Association of State Highway and
Transportation Officials (AASHTO) Standard
Specifications, Latest Edition
MI20  Zinc (ASTM B6;
450.2.3  American Soclety for Testing and Materials
{ ASTM Standard Specifications, Latest Edition
Al123  Zmc (Hot Galvanized) on Products Fabricated
from Rolled, Pressed, and Forged Steel Shapes,
Plates, Bars, and Strips
A325  Steel Sheet, Zine-Coated (Galvamzed) by the Hot-
Dip Process
B20%  Aluminwn and Aluminum-Alloy Sheet & Plate
B545  Electrodeposited Coatings ol Tint

E97 Directional Reflectance of Opaque Specimens by
Fiber Photometry
450.2.4

Federal Mighway Admmisgation (FHWA)

Standards, Latest Edition

Highway Signs Color Specificaiions

4502.5  Government Services Administiation {GSA)
Siandards, Latest Edition

45026  Manual on Uniform Traffic Control Devices
(MUTCD?}, Latest Edition

450.2.7  This Publication, Latest Edition

450.2.8  United States Stundards, Latesi Edition

Product Standard for Construction and Indusidal
Plywaoeod

4503  MATERIALS.
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4503.1  GENERAL: Materials shall be mannfactured in
conformuty with the reguirement of GSA 1.-S-300C and
ASTM Standarnds.

45032 RETROREFLECTIVE SHEETING.

450.3.2.1 The CONTRACTOR shall provide certifica-
tion thal reboreflective sheeting complies with the
reguirements of GSA L-5-300C. Retroreficctive sheeting
shall consist of a smoolh. {lat extertor film with
retroreflective elements having a wulorm homogeneous
appearance. The sheeting shall be weather resistant and
shall have a protecied pre-coated adhesive backing,
450.3.2.2  COLORS

454.3.2.2.1 The difluse day color of the retroreflective
sheeting shall conform w0 the reguirements ol Table { of
GSA L-5-300C and shall be determined in accordance with
ASTM E 97 Standard Method of Test for 45-Dex., 0-Deg.
Directional Reflectance of Opaque Specimens by Filber
Photometry. (Geometric characteristics must be confined to
tilumination mcident with 10° of, and centered about, a
direction of 457 from the perpendicular to the test snrface;
viewing is wiihin 13" of and centered about the
perpendicular 1o the test surface. Conditions of illumination
and observation must not be interchanged.) The standards
to be used for reference shali be the Musnell Papers
designated in Table 1. Papers shall have been recently
calibrated on a spectrophotometer.

4503222 The test nsirument shall be one of the
following:

1. Advanced reirotechnology Model G920.

2. Gardner Mulupurpose Reflectometer or Model X120
and XL23 color and color difference meter

450.3.22.3 Colors shall be matched visually and shall
be within the §imits shown on the Color Tolerance Charts
1ssued by the Federal Highway Administration, Office of
Traffic Operations. The CONTRACTOR shall provide
certificution that the diffiuse day color of the reflective
sheeting will conform 1o the requiremenis of GSA
L-5-300C, Table 1. determined in accordance with the
requirements of ASTM E 97.

4503224 € a dispute arnises about the resalts of
mstrumental testing vsing diffuse lighung and unidtrectional

450-1



viewing, acceptance of the material will be based on the
resufts of (he visual (est using the approprinte color
tolerance chart. Daytime color and nighitime color shall
conform to the Standard Highway Signs Color Specification
issned by FHWA.

450,323 SPECIFIC INTENSITY

4503231 The sign faces shall have the mimmum
specific inteusity per unit area (SIA) values a1 0.2% and 0.5°
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 m accordance
with phatoelectric testing procedures for reflective sheeting
as provided in patagraph 4.4.7 of GSA L-S-300C and
paragraph 441.02(a) of FHWA Specification FP-85.

4503232 Measurcmciis shall he made with the
enirance (incidence) and observation angles positioned in
the same place.

TABLE 2
Type [1-A Sheeting { Enclosed Lens)

MINIMUM REFLECTIVITY

(Averape Candiepower Per Footenmdle Per Square Feol)

OA (B Whi | O Wil el [ f3ln L

1.2 -4 140 a0 10 30 a0, 1), AN
i) : 0 ( 4]

6.2 30 60. 23 35 12 0. 4.0 2.0
9 ,

0 ) 1 0
3 | -4 s, |z |32 pan [eo 130 |20
0 a9 d] 0
s a0 |2 1z 200 jeo |60 [ 20 |10
0 0 0
Where (A = Observation Angle in Degrees

EA = Entrance Angle in Degrees
Whi — White Or —Orange  Yel = Yellow
Gm = (hreen Blu= Blue Bro — Brown

TABLE 3
Tvpe T Sheeting (Encapsulated Lens)

MINTMUWM REFLECTIVITY

{Average Candlepoaer Por Fooleandle Per Square Fomj

A EA Whi | Or el lLed {hm 13 i3

TABLE 1
Type 11 Sheeling (Enclosed Lens)
MINIMUM REFLECTIVITY
{Average Candiepower Per Footcandle Por Square Foot)
an | EA Whe | Gr Yel Red | G | Blu | Bm
(1.2 -4 70, 25, 30, 14. 9.4 4.0 i.0
0 i 0 3

3.2 30 3k 7.0 23, 1.0 3.5 1.7 3

0 0

.5 -4 3 13. 25, 7.5 4.3 2.0 .3
0 3 i)

[HI 30 13, 4.0 S 3.0 2.2 1.8 0.2
0 Y

Where OA =QObservation Angle in Degrees
EA = Eninmice Angle in Degrees
Wht = White Or=0range Yel = Yellow
Gm = Green Blu = Blue Brn = Brown
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02 | -4 250wy | o | 48 B m 22
0.2 1 150 | et ey [ 2s | es 11 8.5
0.5 -4 05 i [ i3 IN A 5
03 |30 |65 |23 43 i0 o5 1.3
Where QA - Observauon Angle in Degrees
EA — Entrance Angle in Degrees
Wht = White Or=0range Yel= Yellow
Grn = Green Blu = Blue Brn = Brown
450324 RETROREFLECTIVE SHEETING

ADHESIVE: Retrorefleciive sheeting shall include a pre-
coated pressure sensitive adhesive (GSA L-5-300C, Class
11 or a 1ack free, heat acuvated adhesive (GSA L-5-300C,
Class 11}, either of which can be applied without necessity
of additional adhesive coats on the sheeting or application
surface. The proteciive liner attached to ihe adhesive
backing shail be removable by pecling without soaking in
water or other solvent and shall be easily removed alter
accelerated storage for four (4) hours at 150 degrees F under
weight 0f 2.5 pounds per square inch. Durtug removal. the
liner shall not break, tear, nor adhesive be removed.

450-2



450.3.2.5 RETROREFLECTIVE
DURARBILITY AND WORKMANSHIP

SHEETING

450.3.2.5.1 Rewroreflective sheeting shall have sufficient
strength and flexibility 1o be handled. processed, and
applied according to the recomumendations of the sheeting
manufacturer without appreciable siretching. When
processed and applied in accordance with recommended
procedures, retroreflective material shall be weather
resistant and following cleaning shall show no appreciable
discolerauien, cracking, crazing, blistering, or dimensional
change. Retroreflective material, when exposed to nomal
traffic and weather, shall not support fungus growth or
accumulate dirt to the extent that the retroreflective
brightness before cleaning is less than 75 percemt of the
retroreflective brightness after cleaning, when measured at
0.2° divergence and -4° incidence. The sheeting surface
shall be readily refurbished by cleaning and clear
overcoating in  accordance with  the mannfacturer's
recommend:itinns_

450.3.2.52 Retroreflective sheeting shall be apphed to
properly treated subsiraie as recommended by the sheeting
manufacturer.  Paims and seulers shall be dry belore
succeeding coats are applied and before packaging.
Finished signs shall show careful workmanship and have a
smooth and uniform surface. All letters and numbers shall
be clean-cul and sharp.

450.32.53 The sheeting surface of Type 1T and Type I1-
A sheeting shall be solvent resisiant to gasoline, VYM&P
naphtha, mineral spirits, tarpentine and  methanol.

450.3.2.54 The sheeting surface of Type 1T A, B, C and
Type IV, sheeting shall be solvent resistant such that 1t can
be cleaned with a soft, clean 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 and shall have a good
appearance, free from rageed edges, cracks, and extraneous
materials. When retroreflective sheeting i5 furnished in
continnous rolls, splices shall be smooth with no discemible
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 duniag
shipment or storage. Sheeting shall be used within the ime
frame recommended by the manufacturer.

450.3.2.7  NMULTIPLE PIECES OF SIGN SHEETING:
Sign faces comprising two (2) or more pieces or panels of
retroredleciive sheeting shall match In celor and provide
uniform appearance and brilliance by day and night. The

{REVISED Jan., 2003 UPDATE No.7)

entire face of each sign panel shall be covered with one (1)
unspliced sheet of reiroreflective sheeting. except that
splicing is permissible where the substrate panel exceeds 48
inches in vertical dimension. No vertical splicing of
sheeting shall be vsed.  Materials shall be color-tnatched
and the iop piece shall overlap the boliom by & minimum of
¥ inch in order to eliminate water penelration,

450.3.2.8 SCREENING INKS AND PROCESS PASTE

450.3.2.8.1 Unless otherwise prohibited, screening inks,
process pastes or film overlays can be used, in lieu of
manufactured colors at the option of the sign manufacinrer,
to produce both the legend and background. Only the [ilm
overlays or screened colors of green, blue, red, brown and

black may be used. Only those sereeniny inks, process
pastes or [ilm overlays recommended by the retroreflective
sheeting manufacturer shall be nsed. Said recommendations
shall be obrained in writng and a copy filed n accordance
with the reguirements of this Section 450

450.3.2.8.1.1 OUTDOOR WEATHERARBILITY: The
outdoor weatherability of the applied screening inks,
process paste or {ilm overay sholl be comparable to the
outdoor durability of the retroreflective sheetling.

45032812 ADHERENCE: No screening inks,
process pastes or [ilm overlay shail be removed when tested
by applying cellophane tape over a properly cured. color
processed arca and removing lhe lape with one guick
motion. The {ape shall be 3/4 inch wide 3M Company
Scotch Brand Cellophane Tape No. 600, or approved equal.

450.3.28.13 SOLVENT RESISTANCE:  Alier proper
curing, screened sign faces shall be solvent resistant to
cleaniny solvents recommendcd by the manufacturer of the
retroreflective sheeling and the screening inks, process
pastes. and film overlay

45032814 VANDAL RESISTANCE: Screencd sign
faces shall be resistant io aromatic type solvenls. The
process and matenals nseé shall be as recommended by the
manufacturers of the retroreflective sheeling, screening
inks, process pastes, and Glm overlay in order to Facilitate
the removal of paints or other 01l based matier sprayed or
painted on signs.

430.3.28.1.5 COLGR: The color of the screened sign
faces surface us specified shall meet all applicable
requirements and shall conform to the Standard Highway
Signs Color Specification issued by the FHWA,

450.3.28.1.6 RETROREFILECTIVE
(Trasisparent Colors)

INTENSITY
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4503281561 Transparent colored inks or ransparent
colored film overlays shall be processed and applied in
accordance with the recommendations of the sheeting
manufacturer.

430.3.2.8.1.6.2 The minimum retroreflective intensily
va