
SUPPLY AND DELIVER FOUNDATIONS FOR GUIDANCE

SIGNS, AS SPECIFIED, AND IN ACCORDANCE WITH THE

ATTACHED SPECIFICATIONS.

The Specifications are attached as reference but serve as an

intrical part of this procurement as it relates to the

manufacturing of the materials.

BIDDERS SHALL SUBMIT WITH BIDS A COPY OF THE

CATALOG CUTS/SPECIFICATIONS/DRAWINGS FOR PORT

AUTHORITY REVIEW AND APPROVAL. INDICATE STOCK

ITEM NUMBER ACCORDINGLY.

QUOTE FULLY-DELIVERED PRICES IN US DOLLARS ($).

A price preference of 10 % is available for NY/NJ Minority and

Women Business Enterprises (MBE/WBE) or 5% for NY/NJ

Small Business Enterprises (SBE) certified by the Port

Authority of New York and New Jersey by the day before bid

opening for awards not exceeding $1,000 ,000. My firm was

certified as a ______________on____________________.

Vendor No. 

Contact person/Telephone/Email

Caterina Vazquez/212-435-4667/cvazquez@panynj.gov

Bidder

Must

Sign

In

Two

Places

This Quotation is subject to the terms and conditions set forth on the back page hereof. Bidder is advised to read these before signing.

4 World Trade Center, 150 Greenwich Street,21st Floor,New York, NY 10007

Page 1 Of 7

Date 06/03/2016

REQUEST FOR QUOTATION
Collective #      /  Bid Due Date 
0000046199 / 06/17/2016
Bids must be received no later than 11:00 AM on 
the above Bid Due Date.
Deliver Goods/Services To:

John F Kennedy International Airport
Building No. 14 - Stockroom
Jamaica NY 11430

We have read the instructions and, if favored with an order, we agree to

furnish the items enumerated herein at the prices and under the conditions

indicated.

Signed _______________________________________

Firm Name ____________________________________

Telephone number__________________Date________

Fax Number___________________________________

Federal Taxpayer ID ____________________________

NOTICE TO BIDDERS: Unless the following term of assurance

that the above offer is irrevocable is signed, the offer submitted

herein shall not be deemed to be complete.

The foregoing offer shall be irrevocable for 90 days after the date

on which the Port Authority of New York and New Jersey opens

this proposal.

Signed______________________________Date___________

Firm Name__________________________________________

Quantity Description Unit Price Total

PAYMENT

TERMS

PLEASE QUOTE FULLY DELIVERED PRICES Total Delivered Price



This is a Formal Bid Invitation

Bid Submission Instructions:

Sealed Bids must be submitted to and received at the

following address by the due date and time listed on this

Request for Quotation, where they will be publicly opened and

read:

The Port Authority of NY & NJ

Attn: Bid Custodian

Procurement Department

4 World Trade Center

150 Greenwich Street, 21st Floor

New York, NY 10007

Clearly mark the outside of your envelope/package with "BID

ENCLOSED", the Collective/Bid Number and Due Date, and

your complete company name and address.

Bids are only accepted Monday through Friday, excluding Port

Authority holidays, between the hours of 8 A.M. & 5 P.M., via

regular mail, express delivery service or hand delivery.

Express carrier deliveries by commercial vehicles can be

made via vendors approved by Silverstein Properties, the 4

World Trade Center (4WTC) Property Manager, through the

Bidder

Must

Sign

In

Two

Places

This Quotation is subject to the terms and conditions set forth on the back page hereof. Bidder is advised to read these before signing.

4 World Trade Center, 150 Greenwich Street,21st Floor,New York, NY 10007

Page 2 Of 7

Date 06/03/2016

REQUEST FOR QUOTATION

We have read the instructions and, if favored with an order, we agree to

furnish the items enumerated herein at the prices and under the conditions

indicated.

Signed _______________________________________

Firm Name ____________________________________

Telephone number__________________Date________

Fax Number___________________________________

Federal Taxpayer ID ____________________________

NOTICE TO BIDDERS: Unless the following term of assurance

that the above offer is irrevocable is signed, the offer submitted

herein shall not be deemed to be complete.

The foregoing offer shall be irrevocable for 90 days after the date

on which the Port Authority of New York and New Jersey opens

this proposal.

Signed______________________________Date___________

Firm Name__________________________________________

Quantity Description Unit Price Total

PAYMENT

TERMS

PLEASE QUOTE FULLY DELIVERED PRICES Total Delivered Price

Collective#       /  Bid Due Date 
0000046199 / 06/17/2016



Vehicle Security Center (VSC). Presently, UPS is the only

delivery vendor with approved recurring delivery times. There

is extensive security at the World Trade Center Site.

Individuals must present a valid government-issued photo ID

to enter 4 WTC. Individuals without packages or carrying small

packages or boxes that can be conveyed by hand or on a

hand truck may enter through the lobby. All envelopes,

packages and boxes may be subject to additional security

screening.

There is no parking available at 4 WTC/150 Greenwich Street,

and parking in the surrounding area is extremely limited. The

Port Authority assumes no responsibility for delays, including,

but not limited to delays caused by any delivery service,

building access procedure or security requirement.

A valid government-issued photo ID is required to gain access

into the building to attend the bid opening or hand deliver a

bid. Bids that are not received by the bid custodian by the

scheduled bid opening date will be considered late.

If any Addenda are posted or sent as part of this Bid, the

Bidder shall complete, sign and include with its Bid the

addenda form(s). In the event any Bidder fails to conform to

these instructions, its Bid will nevertheless be construed as

though the Addenda had been acknowledged. If the Bidder

downloaded this solicitation document, it is the responsibility

of the Bidder to periodically check the Port Authority website at

Bidder

Must

Sign

In

Two

Places

This Quotation is subject to the terms and conditions set forth on the back page hereof. Bidder is advised to read these before signing.

4 World Trade Center, 150 Greenwich Street,21st Floor,New York, NY 10007
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Date 06/03/2016

REQUEST FOR QUOTATION

We have read the instructions and, if favored with an order, we agree to

furnish the items enumerated herein at the prices and under the conditions

indicated.

Signed _______________________________________

Firm Name ____________________________________

Telephone number__________________Date________

Fax Number___________________________________

Federal Taxpayer ID ____________________________

NOTICE TO BIDDERS: Unless the following term of assurance

that the above offer is irrevocable is signed, the offer submitted

herein shall not be deemed to be complete.

The foregoing offer shall be irrevocable for 90 days after the date

on which the Port Authority of New York and New Jersey opens

this proposal.

Signed______________________________Date___________

Firm Name__________________________________________

Quantity Description Unit Price Total

PAYMENT

TERMS

PLEASE QUOTE FULLY DELIVERED PRICES Total Delivered Price

Collective#       /  Bid Due Date 
0000046199 / 06/17/2016



http://www.panynj.gov/business-opportunities/bid-proposaladv

ertisements.html and download any addenda that might have

been issued in connection with this solicitation.

The prices quoted on this Request for Quotation form shall be

in United States Dollars. All figures inserted will be interpreted

as being quoted in United States Dollars. Delivery term is FOB

Destination.

_________________________________________________________________________________________________________________

5 EA BE4001750

SIGN, FOUNDATION, GUIDANCE, SINGLE SIDED, 4', PA

DRAWINGS S101-S103, E101, E102, E902, & E903, PA

SPECIFICATIONS 03100, 03200, 03301, 03602, 05506,

16000, 16561.

_________________________________________________________________________________________________________________

7 EA BE4001751

SIGN, FOUNDATION, GUIDANCE, DOUBLE SIDED, 4', PA

DRAWINGS S101-S103, E101, E102, E902, & E903, PA

SPECIFICATIONS 03100, 03200, 03301, 03602, 05506,

16000, 16561.

_________________________________________________________________________________________________________________

4 EA BE4001752

SIGN, FOUNDATION, GUIDANCE, SINGLE SIDED, 6', PA

DRAWINGS S101-S103, E101, E102, E902 & E903, PA

Bidder

Must

Sign

In

Two

Places

This Quotation is subject to the terms and conditions set forth on the back page hereof. Bidder is advised to read these before signing.

4 World Trade Center, 150 Greenwich Street,21st Floor,New York, NY 10007
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Date 06/03/2016

REQUEST FOR QUOTATION

We have read the instructions and, if favored with an order, we agree to

furnish the items enumerated herein at the prices and under the conditions

indicated.

Signed _______________________________________

Firm Name ____________________________________

Telephone number__________________Date________

Fax Number___________________________________

Federal Taxpayer ID ____________________________

NOTICE TO BIDDERS: Unless the following term of assurance

that the above offer is irrevocable is signed, the offer submitted

herein shall not be deemed to be complete.

The foregoing offer shall be irrevocable for 90 days after the date

on which the Port Authority of New York and New Jersey opens

this proposal.

Signed______________________________Date___________

Firm Name__________________________________________

Quantity Description Unit Price Total

PAYMENT

TERMS

PLEASE QUOTE FULLY DELIVERED PRICES Total Delivered Price

Collective#       /  Bid Due Date 
0000046199 / 06/17/2016



SPECIFICATIONS 03100, 03200, 03301, 03602, 05506,

16000, 16561.

_________________________________________________________________________________________________________________

2 EA BE4001753

SIGN, FOUNDATION, GUIDANCE, SINGLE SIDED, 8', PA

DRAWINGS S101-S103, E101, E102, E902 & E903, PA

SPECIFICATIONS 03100, 03200, 03301, 03602, 05506,

16000, 16561.

_________________________________________________________________________________________________________________

2 EA BE4001754

SIGN, FOUNDATION, GUIDANCE, DOUBLE SIDED, 8', PA

DRAWINGS S101-S103, E101, E102, E902 & E903, PA

SPECIFICATIONS 03100, 03200, 03301, 03602, 05506,

16000, 16561.

_________________________________________________________________________________________________________________

2 EA BE4001755

SIGN, FOUNDATION, GUIDANCE, SINGLE SIDED, 10', PA

DRAWINGS S101-S103, E101, E102, E902 & E903, PA

SPECIFICATIONS 03100, 03200, 03301, 03602, 05506,

16000, 16561.

_________________________________________________________________________________________________________________

5 EA BE4001756

SIGN, FOUNDATION, GUIDANCE, DOUBLE SIDED, 10', PA

DRAWINGS S101-S103, E101, E102, E902, & E903, PA

Bidder

Must

Sign

In

Two

Places

This Quotation is subject to the terms and conditions set forth on the back page hereof. Bidder is advised to read these before signing.

4 World Trade Center, 150 Greenwich Street,21st Floor,New York, NY 10007
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Date 06/03/2016

REQUEST FOR QUOTATION

We have read the instructions and, if favored with an order, we agree to

furnish the items enumerated herein at the prices and under the conditions

indicated.

Signed _______________________________________

Firm Name ____________________________________

Telephone number__________________Date________

Fax Number___________________________________

Federal Taxpayer ID ____________________________

NOTICE TO BIDDERS: Unless the following term of assurance

that the above offer is irrevocable is signed, the offer submitted

herein shall not be deemed to be complete.

The foregoing offer shall be irrevocable for 90 days after the date

on which the Port Authority of New York and New Jersey opens

this proposal.

Signed______________________________Date___________

Firm Name__________________________________________

Quantity Description Unit Price Total

PAYMENT

TERMS

PLEASE QUOTE FULLY DELIVERED PRICES Total Delivered Price

Collective#       /  Bid Due Date 
0000046199 / 06/17/2016



SPECIFICATIONS 03100, 03200, 03301, 03602, 05506,

16000, 16561.

_________________________________________________________________________________________________________________

6 EA BE4001757

SIGN, FOUNDATION, GUIDANCE, DOUBLE SIDED, 12', PA

DRAWINGS S101-S103, E101, E102, E902, E903, PA

SPECIFICATIONS 03100, 03200, 03301, 03602, 05506,

16000, 16561.

Bidder

Must

Sign

In

Two

Places

This Quotation is subject to the terms and conditions set forth on the back page hereof. Bidder is advised to read these before signing.

4 World Trade Center, 150 Greenwich Street,21st Floor,New York, NY 10007

Page 6 Of 7

Date 06/03/2016

REQUEST FOR QUOTATION

We have read the instructions and, if favored with an order, we agree to

furnish the items enumerated herein at the prices and under the conditions

indicated.

Signed _______________________________________

Firm Name ____________________________________

Telephone number__________________Date________

Fax Number___________________________________

Federal Taxpayer ID ____________________________

NOTICE TO BIDDERS: Unless the following term of assurance

that the above offer is irrevocable is signed, the offer submitted

herein shall not be deemed to be complete.

The foregoing offer shall be irrevocable for 90 days after the date

on which the Port Authority of New York and New Jersey opens

this proposal.

Signed______________________________Date___________

Firm Name__________________________________________

Quantity Description Unit Price Total

PAYMENT

TERMS

PLEASE QUOTE FULLY DELIVERED PRICES Total Delivered Price

Collective#       /  Bid Due Date 
0000046199 / 06/17/2016



PA280/9-03

TERMS AND CONDITIONS

1. The Port Authority (PA) reserves the right to request information relating to seller's responsiblity, experience and
capability to perform the work.
2. Unless otherwise provided, complete shipment of all items must be in one delivery FOB delivery point. Payment
will not be made on partial deliveries unless authorized in advance by the party to be charged and the discount, if
any, will be taken on the total order.
3. PA payment terms are net 30 days. Cash discounts for prompt payment of invoices may be taken but will not be
considered in determining award, except in the case of tie bids.
4. Separate unit and total FOB delivered prices must be shown.
5. Sales to the PA and to PATH are currently exempt from New York and New Jersey State and local taxes and
generally from federal taxation. The seller certifies that there are no federal, state, municipal or any other taxes
included in the prices shown hereon.
6. The PA shall have the absolute right to reject any or all proposals or to accept any proposal in whole or part and
to waive defects in proposals.
7. Unless the phrase "no substitute" is indicated, bidder may offer alternate manufacturer / brands, which shall be
subject to Port Authority approval. Please indicate details of product being offered with bid.
8. Acceptance of seller's offer will be only by Purchase Order Form signed by the PA. No change shall be made in
the agreement except in writing.
9. If the seller fails to perform in accordance with the terms of this purchase order, the PA may obtain the goods or
services from another contractor and charge the seller the difference in price, if any, a reletting cost of $100, plus
any other damages to the PA.
10. Upon request, sellers are encouraged to extend the terms and conditions of any terms agreement with the PA
to other government and quasi-government entities by separate agreement.
11. By signing this quotation or bid, the seller certifies to all statements on Form PA 3764A regarding non-collusive
bidding; compliance with the PA Code of Ethics; and the existence of investigations, indictments, convictions,
suspensions, terminations, debarments and other stated occurrences to assist the PA in determining whether there
are integrity issues which would prevent award of the contract to the seller. The PA has adopted a policy set forth
in full on PA 3764A, that it will honor a determination by an agency of the State of New York or New Jersey that a
bidder is not eligible to bid on or be awarded public contracts because the bidder has been determined to have
engaged in illegal or dishonest conduct or to have violated prevailing wage legislation. The Terms and Conditions
of PA 3764A apply to this order. A copy can be obtained by calling (212) 435-4600 or at
http://www.panynj.gov/business-opportunities/become-vendor.html
12. The vendor may subcontract the services or use a supplier for the furnishing of materials required hereunder to
such persons or entities as the Manager, Purchasing Services may from time to time expressly approve in writing.
All further subcontracting shall also be subject to such approval.
13. The successful bidder (vendor) shall not issue nor permit to be issued any press release, advertisement, or
literature of any kind, which refers to the Port Authority or that goods will be, are being or have been provided to it
and/or that services will be, are being or have been performed for it in connection with this Agreement, unless the
vendor first obtains the written approval of the Port Authority. Such approval may be withheld if for any reason the
Port Authority believes that the publication of such information would be harmful to the public interest or is in any
way undesirable.
14.Neither the Commissioners of the Port Authority, nor Directors of PATH, nor any of them, nor any officer, agent
or employee thereof, shall be charged personally by the Contractor with any liability, or held personally liable to the
Contractor under any term or provision of this Agreement, or because of its execution or attempted execution, or
because of any breach, or attempted or alleged breach, thereof.

Page 7 Of 7

Date 06/03/2016
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P 9/29/95 

DIVISION 3 

SECTION 03200 

CONCRETE REINFORCEMENT 

PART 1. GENERAL 

1.01 SUMMARY 

This Section specifies requirements for furnishing and installing concrete reinforcement. 

1.02 REFERENCES 

The following is a listing of the publications referenced in this Section: 

American Association of State Highway and Transportation Officials (AASHTO) 

AASHTO M32 Steel Wire, Plain, for Concrete Reinforcement 

AASHTO M55 Steel Welded Wire, Fabric, Plain, for Concrete Reinforcement 

AASHTO M221 Welded Deformed Steel Wire Fabric for Concrete Reinforcement 

AASHTO M31 Deformed and Plain Billet-Steel Bars for Concrete Reinforcement 

AASHTO M284 Epoxy-Coated Reinforcing Steel Bars 

American Concrete Institute (ACI) 

ACI 315 Details and Detailing of Concrete Reinforcement 

ACI 318 Building Code Requirements for Reinforced Concrete 

American Society for Testing and Materials (ASTM) 

ASTM A 82 Steel Wire, Plain, for Concrete Reinforcement 

ASTM A 184 Fabricated Deformed Steel Bar Mats for Concrete Reinforcement 

ASTM A 185 Steel Welded Wire, Fabric, Plain, for Concrete Reinforcement 

ASTM A 497 Welded Deformed Steel Wire Fabric for Concrete Reinforcement 

ASTM A 615 Deformed and Plain Billet-Steel Bars for Concrete Reinforcement 

ASTM A 767 Zinc-Coated (Galvanized) Steel Bars for Concrete Reinforcement 

ASTM A 775 Epoxy-Coated Reinforcing Steel Bars 

American Welding Society (AWS) 

AWS D 1.4 Structural Welding Code - Reinforcing Steel 

Concrete Reinforcing Steel Institute (CRSI) 

 Manual of Standard Practice Placing Reinforcing Bars 
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1.03 BRIDGE WORK 

For Work of this Section involving bridges, the Contractor shall comply with the applicable 
provisions of "Standard Specifications for Highway Bridges" of the American Association of 
State Highway and Transportation Officials (AASHTO).  Materials shall be in accordance 
with AASHTO designations where shown after the ASTM designation in parenthesis.  Where 
not shown, comply with ASTM Designation. 

1.04 DELIVERY, STORAGE, AND HANDLING 

A. Deliver concrete reinforcement in bundles marked with metal tags indicating size, length 
and mark number. 

B. Store and handle materials to prevent corrosion, damage to coating or contamination that 
could impair bond. 

1.05 SUBMITTALS 

For submittals see Appendix "A". 

PART 2. PRODUCTS 

2.01 MATERIALS 

A. Reinforcing Bars:  ASTM A 615 (AASHTO M31), deformed, Grade 60, unless otherwise 
shown on the Contract Drawings. 

Coated bars where shown on the Contract Drawings shall comply with the following: 

1. Galvanized Reinforcing Bars 

ASTM A 767, Class-I hot-dip galvanized, after fabrication and bending. 

Repair sheared and cut ends and damaged coating with a zinc-rich formulation 
conforming to ASTM A 767 in accordance with the material manufacturers’ 
recommendations. 

2. Epoxy-coated Reinforcing Bars:  ASTM A 775 (AASHTO M284) 

Repair sheared and cut ends and damaged coating with an epoxy patching material 
conforming to ASTM A 775 (AASHTO M284) in accordance with the patching 
material manufacturers recommendations. 

B. Welded Wire Fabric 

Types shall be as shown on the Contract Drawings and shall comply with the following: 

1. Plain, ASTM A 185 (AASHTO M55), flat sheets for size W5 and larger and coiled 
rolls for sizes below W5. 

2. Deformed, ASTM A 497 (AASHTO M221), flat sheets for sizes D5 and larger and 
coiled rolls for sizes below D5. 
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C. Fabricated Steel Bar Mats 

Fabricated steel bar mats shall be in accordance with ASTM A 184, when shown on the 
Contract Drawings, and as follows: 

1. Bar grade, size and spacing as shown on the Contract Drawings. 

2. Welded connections, unless otherwise shown on the Contract Drawings. 

D. Steel Wire 

Steel wire shall comply with ASTM A 82 (AASHTO M32), plain finish, unless otherwise 
shown on the Contract Drawings. 

2.02 ACCESSORIES 

A. Tie Wire 

Provide minimum 16-gage, annealed type.  Provide nylon, plastic or epoxy-coated wire 
for use with epoxy-coated and galvanized reinforcing bars, if any. 

B. Supports for Reinforcement 

Provide bolsters, chairs, spacers, and other devices for spacing, supporting and fastening 
reinforcing bars and welded wire fabric in place.  Use galvanized steel wire bar type 
supports complying with CRSI standards and as follows: 

1. For supporting epoxy-coated reinforcing bars, use plastic coated supports, or supports 
fabricated from or coated with a dielectric material. 

2. For slabs-on-grade, use supports with horizontal plate runners. 

3. For exposed-to-view concrete surfaces, where legs of supports are in contact with 
forms, use supports with plastic capped legs (CRSI, Class 1). 

4. Where architectural concrete is shown on the Contract Drawings, use plastic side 
form spacers. 

2.03 FABRICATION 

A. Fabricate concrete reinforcement as shown on the Contract Drawings and on approved 
shop drawings, in accordance with ACI 315 "Tolerances". 

B. Bend all concrete reinforcement cold.  Heating of bars or wire fabric is prohibited. 

C. Where welding of concrete reinforcement is shown on the Contract Drawings, weld in 
accordance with AWS Dl.4. 

PART 3. EXECUTION 

3.01 INSTALLATION 

A. Place concrete reinforcement as shown on the Contract Drawings and on approved shop 
drawings.  Where not shown on the Contract Drawings, comply with CRSI "Placing 
Reinforcing Bars". 
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B. Clean concrete reinforcement of loose rust, mill scale, earth, ice, and other materials that 
reduce or destroy bond with concrete. 

C. Accurately position, support and secure concrete reinforcement against displacement by 
formwork, construction, or concrete placement operations.  Locate and support concrete 
reinforcement by chairs, runners, bolsters, spacers, and hangers in accordance with CRSI 
Manual of Standard Practice".  Do not interfere with placement of embedded items. 

D. When a vapor barrier is shown on the Contract Drawings, do not cut or puncture during 
concrete reinforcement placement. 

E. Place concrete reinforcement to obtain covers shown on the Contract Drawings for 
concrete protection, or in accordance with ACI 318 "Concrete Protection for 
Reinforcement", if not shown on the Contract Drawings.  Arrange, space and securely tie 
bars and bar supports to hold concrete reinforcement in position during concrete 
placement operations.  Set ties so ends are directed into concrete, not toward exposed 
concrete surfaces. 

F. Install welded wire fabric in lengths as long as practical.  Lap adjoining pieces at least 
one full mesh and lace splices with wire, but in no case shall lap be less than 
requirements of ACI 318 "Splices of Welded Deformed Wire Fabric in Tension" or 
"Splices of Welded Plain Wire Fabric in Tension".  Offset end laps in adjacent widths to 
prevent continuous laps in either direction. 

G. After concrete placement, do not field bend partially embedded concrete reinforcement 
except as shown on the Contract Drawings. 

H. Repair damaged bars and welds, if any, in accordance with 2.01A. 

END OF SECTION 
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SECTION 03200 

CONCRETE REINFORCEMENT 

APPENDIX "A" 

SUBMITTALS 

The following items shall be submitted to the Engineer, except as otherwise noted. 

A. Shop Drawings 

1. As per Division 1, "Shop Drawings, Catalog Cuts and Samples". 

2. Details indicating placement, cover, splice locations, lap lengths, mechanical splice 
hardware, grade, bar size, length, mark number, bending schedule, bending diagram, 
weld designations, type of coating, material used to repair coating, and types of 
chairs, spacers, hangers and tie wire for all concrete reinforcement. 

3. All proposed changes to the size, spacing or arrangement of the reinforcing steel 
shown on the Contract Drawings shall be clearly flagged as such on the shop 
drawings. 

B. Catalog Cuts, Material Certification and Test Results 

1. As per Division 1, "Shop Drawings, Catalog Cuts and Samples". 

2. Catalog cuts for chairs, spacers, hangers and mechanical splices. 

3. Certification from the applicator of epoxy that the epoxy-coated reinforcing bars 
meet the requirements of ASTM A 775 (AASHTO M284). 

4. Test results and certification from the galvanizer that the weight, application and 
testing of zinc coating conforms with specifications and ASTM A 767. 

5. Certified mill test reports for all concrete reinforcement. 

C. Samples 

1. As per Division 1, "Shop Drawings, Catalog Cuts and Samples". 

2. Mechanical Splice Hardware. 

3. Material used to repair coating. 

D. Design Computations 

1. Design computations for all proposed changes to the size, spacing or arrangement of 
the concrete reinforcement shown on the Contract Drawings. 

END OF APPENDIX "A" 
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N 10/17/14 

DIVISION 3 

SECTION 03301 

PORTLAND CEMENT CONCRETE, LONG FORM 

PART 1. GENERAL 

1.01 SUMMARY 

This Section and its appendices specify requirements for Portland Cement Concrete mix 
proportions, materials used in concrete mixes, placing, finishing (except for pavements), 
curing, control joints, end result property requirements of the in-place concrete, and the 
evaluation of these properties through Quality Acceptance testing performed by the Authority 
for determining Adjustments to Contract Compensation.  The Specifications herein establish 
minimum standards for concrete construction.  This does not relieve the Contractor from 
following more stringent standards to achieve the quality acceptance limits for applicable 
performance parameters and their respective Percent Within Limit (PWL) measurements. 

1.02 REFERENCES 

The following is a listing of the publications, standards and codes referenced in this Section, 
of which the latest edition shall govern: 

American Association of State Highway and Transportation Officials (AASHTO) 

AASHTO HB Standard Specifications for Highway Bridges. 

AASHTO M182 Burlap Cloth Made From Jute or Kenaf. 

AASHTO T 26 Standard Method of Test for Quality of Water to Be Used in Concrete. 

AASHTO T 277 Electrical Indication of Concrete's Ability to Resist Chloride. 

AASHTO T 318 Water Content of Freshly Mixed Concrete Using Microwave Oven 
Drying. 

American Concrete Institute (ACI) 

ACI 207 Mass Concrete. 

ACI 211 Standard Practice for Selecting Proportions for Normal, Heavyweight 
and Mass Concrete. 

ACI 213 Guide for Structural Lightweight-Aggregate Concrete. 

ACI 222R Protection of Metals in Concrete Against Corrosion. 

ACI 301 Specifications for Structural Concrete for Buildings. 

ACI 302.1R Guide for Concrete Floor and Slab Construction. 

ACI 303.1 Specification for Cast in Place Architectural Concrete. 

ACI 304R Guide for Measuring, Mixing, Transporting, and Placing Concrete.  
Chapter 8:  Concrete Placed Under Water. 

ACI 305R Hot Weather Concreting. 

ACI 306R Cold Weather Concreting. 
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ACI 308 Standard Practice for Curing Concrete. 

ACI 309R Guide for Consolidation of Concrete. 

ACI 318 Building Code Requirements for Structural Concrete. 

ACI 548.4 Standard Specification for Latex-Modified Concrete (LMC) Overlays. 

ASTM International (ASTM) 

ASTM C 31 Practice for Making and Curing Concrete Test Specimens in the Field. 

ASTM C 33 Specification for Concrete Aggregates. 

ASTM C 39 Test Method for Compressive Strength of Cylindrical Concrete 
Specimens. 

ASTM C 42 Test Method for Obtaining and Testing Drilled Cores and Sawed Beams 
of Concrete. 

ASTM C 78 Test Method for Flexural Strength of Concrete (Using Simple Beam with 
Third-Point Loading). 

ASTM C 88 Test Method for Soundness of Aggregates by Use of Sodium Sulfate or 
Magnesium Sulfate. 

ASTM C 94 Specification for Ready-Mixed Concrete. 

ASTM C 114 Test Methods for Chemical Analysis of Hydraulic Cement. 

ASTM C 131 Test Method for Resistance to Degradation of Small-Size Coarse 
Aggregate by Abrasion and Impact in the Los Angeles Machine. 

ASTM C 136 Test Method for Sieve Analysis of Fine and Coarse Aggregates. 

ASTM C 138 Test Method for Density (Unit Weight), Yield, and Air Content 
(Gravimetric) of Concrete. 

ASTM C 143 Test Method for Slump of Hydraulic-Cement Concrete. 

ASTM C 150 Specification for Portland Cement. 

ASTM C 156 Test Method for Water Retention by Liquid Membrane-Forming Curing 
Compounds for Concrete. 

ASTM C 157 Test Method for Length Change of Hardened Hydraulic-Cement Mortar 
and Concrete. 

ASTM C 171 Specification for Sheet Materials for Curing Concrete. 

ASTM C 172 Practice for Sampling Freshly Mixed Concrete. 

ASTM C 173 Test Method for Air Content of Freshly Mixed Concrete by the 
Volumetric Method. 

ASTM C 174 Test Method for Measuring Thickness of Concrete Elements Using 
Drilled Concrete Cores. 

ASTM C 191 Test Methods for Time of Setting of Hydraulic Cement by Vicat Needle. 

ASTM C 227 Test Method for Potential Alkali Reactivity of Cement-Aggregate 
Combinations (Mortar-Bar Method). 

ASTM C 231 Test Method for Air Content of Freshly Mixed Concrete by the Pressure 
Method. 

ASTM C 260 Specification for Air-Entraining Admixtures for Concrete. 

ASTM C 289 Test Method for Potential Alkali-Silica Reactivity of Aggregates 
(Chemical Method). 
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ASTM C 309 Specification for Liquid Membrane-Forming Compounds for Curing 
Concrete. 

ASTM C 311 Test Methods for Sampling and Testing Fly Ash or Natural Pozzolans 
for Use in Portland-Cement Concrete. 

ASTM C 330 Specification for Lightweight Aggregates for Structural Concrete. 

ASTM C 494 Specification for Chemical Admixtures for Concrete. 

ASTM C 535 Test Method for Resistance to Degradation of Large-Size Coarse 
Aggregate by Abrasion and Impact in the Los Angeles Machine. 

ASTM C 566 Test Method for Total Evaporable Moisture Content of Aggregate by 
Drying. 

ASTM C 567 Test Method for Determining Density of Structural Lightweight 
Concrete. 

ASTM C 618 Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan 
for Use in Concrete. 

ASTM C 979 Specification for Pigments for Integrally Colored Concrete. 

ASTM C 989 Specification for Ground Granulated Blast-Furnace Slag for Use in 
Concrete and Mortars. 

ASTM C 1064 Test Method for Temperature of Freshly Mixed Hydraulic Cement 
Concrete. 

ASTM C 1116 Specification for Fiber-Reinforced Concrete. 

ASTM C 1152 Test Method for Acid-Soluble Chloride in Mortar and Concrete. 

ASTM C 1218 Test Method for Water-Soluble Chloride in Mortar and Concrete. 

ASTM C 1240 Specification for Silica Fume Used in Cementitious Mixtures. 

ASTM C 1260 Test Method for Potential Alkali Reactivity of Aggregates (Mortar-Bar 
Method). 

ASTM C 1399 Test Method for Obtaining Average Residual-Strength of Fiber-
Reinforced Concrete. 

ASTM C 1583 Tensile Strength of Concrete Surfaces and the Bond Strength or Tensile 
Strength of Concrete Repair and Overlay Materials By Direct Tension 
(Pull-Off Method). 

ASTM C 1611 Slump Flow of Self-Consolidating Concrete. 

ASTM D 1751 Preformed Expansion Joint Filler for Concrete Paving and Structural 
Construction (Nonextruding and Resilient Bituminous Types). 

ASTM D 1752 Preformed Sponge Rubber Cork and Recycled PVC Expansion Joint 
Fillers for Concrete Paving and Structural Construction. 

ASTM D 3665 Practice for Random Sampling of Construction Materials. 

ASTM D 4580 Practice for Measuring Delaminations in Concrete Bridge Decks by 
Sounding. 

ASTM D 4791 Test Method for Flat Particles, Elongated Particles, or Flat and 
Elongated Particles in Coarse Aggregate. 

ASTM D 4833 Test Method for Index Puncture Resistance of Geomembranes, and 
Related Products. 

ASTM D 5199 Test Method for Measuring the Nominal Thickness of Geosynthetics. 
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ASTM E 965 Test Method for Measuring Pavement Macrotexture Depth Using a 
Volumetric Technique. 

ASTM E 1347 Test Method for Color and Color-Difference Measurement by 
Tristimulus (Filter) Colorimetry. 

Federal Aviation Administration (FAA) Advisory Circular (AC) 

FAA AC 150/ 
5370, Item P-
501-6 

Standards for Specifying Construction of Airports - Portland Cement 
Concrete Pavement - Contractor Quality Control Program. 

Federal Specifications 

SS-S-1401 Sealants, Joint, Non-Jet-Fuel-Resistant, Hot-Applied, for Portland 
Cement and Asphalt Concrete Pavements. 

New Jersey Department of Transportation (NJDOT) 

 Standard Specifications for Road and Bridge Construction 2007. 

US Army Corps of Engineers (USACE) 

 Handbook of Concrete and Cement. 

1.03 ENVIRONMENTAL REQUIREMENTS 

A. Cold Weather Requirements 

1. Cold weather concrete construction shall conform to ACI 306R. 

2. Submit a Cold Weather Concrete Construction Plan, and have it approved prior to 
concrete placements when the ambient temperature falls below 50 deg F.  This Plan 
shall conform to ACI 306R and shall include, but not be limited, to the demonstration 
of how the in situ concrete temperature will be maintained at 50 deg F and 
monitored, or at temperatures specified in ACI 306R, Table 3.1, whichever is more 
stringent.  In addition, demonstrate that the specified concrete properties can be 
achieved within the time requirements specified while maintaining a minimum curing 
temperature of 50 deg F. 

3. Do not mix or place concrete when the ambient temperature is below 35 deg F, or 
when conditions indicate that the temperature will fall below 35 deg F within 
72 hours, unless the areas to receive fresh concrete are insulated or enclosed, and 
maintain the concrete temperature at 50 deg F or in accordance with Table 3.1 in 
ACI 306. 

4. Reinforcement, forms and soils with which concrete will be in contact shall not be 
frozen and must be maintained completely frost-free.  If required, apply heat to raise 
their temperature to a minimum of 35 deg F.  The use of chemicals to eliminate frost 
will not be permitted. 

B. Hot Weather Requirements 

1. Hot weather concrete construction shall conform to ACI 305R. 
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2. Submit a Hot Weather Concrete Construction Plan and have it approved prior to 
concrete placements when the ambient temperature exceeds 80 deg F.  This Plan 
shall conform to ACI 305R and shall include but not be limited to the demonstration 
of how the concrete temperature during batching and mixing will be kept below 
90 deg F, how the concrete will be protected from rapid evaporation of surface 
moisture, the proper use of water reducing retarders with re-dosing charts and 
procedures and curing procedures. 

3. Do not place concrete for pavements, overlays, bridge decks or ramps when the 
ambient temperature exceeds 85 deg F; schedule Work so that concrete can be placed 
during the coolest part of the day.  Do not place concrete for structural decks, slabs or 
pavements when the rate of concrete surface evaporation exceeds 0.15 lbs/ft2/hr, as 
defined in ACI 305R, Figure 2.1.5.  If ambient conditions exceed this limit, 
demonstrate through the use of windscreens, fogging or other suitable means that the 
concrete evaporation rate is less than 0.15 lbs/ft2/hr. 

4. If the concrete temperature reaches 92 deg F as measured at the construction site in 
accordance with ASTM C 1064, it will be rejected. 

1.04 QUALITY CONTROL 

A. General 

1. Maintain a level of Quality Control sufficient to consistently achieve the end result 
performance properties specified herein.  In addition: 

a. Submit the approved mix proportions including an automated, time-date stamp 
on each delivery ticket indicating the batch weights of all batching constituents. 

b. Ensure that all plant mixing equipment and trucks are calibrated and approved by 
either the New Jersey or New York State Department of Transportation.  
Documentation of such conformance shall be available to the Engineer at all 
times. 

c. Ensure that all personnel performing concrete testing are certified ACI Grade I 
Concrete Laboratory Testing Technicians or Concrete Field Testing Technicians, 
as appropriate. 

d. Ensure that the independent testing laboratory employed to perform field and 
laboratory testing is AASHTO Materials Reference Laboratory (AMRL) and 
Cement and Concrete Reference Laboratory (CCRL) certified. 

e. When placing aeronautical pavement concrete, the quality control plan shall 
conform to the provisions of the Federal Aviation Administration Advisory 
Circular 150/5730-10D- Rigid Pavement Items P-501 Contractor Quality Control 
Program. 
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B. Quality Control Plan:  Submit a Quality Control Plan a minimum of 14 days prior to the 
pre-concrete construction meeting described in 1.06.  Do not start production before the 
Quality Control Plan has been approved by the Engineer.  The Quality Control Plan shall 
include the following: 

1. Quality Control Organization 

a. A chart showing all Quality Control personnel and a description of how these 
personnel interact and communicate with and report to other management or field 
construction personnel.  Include names, company name and each person's 
function, telephone number and fax number. 

b. The quality control organization chart shall include a Program Administrator who 
shall ensure that all QC procedures are followed and enforced and who shall have 
a minimum of 5 years experience on projects of size and scope comparable to the 
Work of the Contract.  The Program Administrator shall be a full-time employee 
of the Contractor or a consultant engaged by the Contractor.  Additional 
qualifications shall include at least one of the following: 

(1) Professional Engineer, Engineer-In-Training, Bachelor of Science in Civil 
Engineering, Civil Engineering Technology or five years experience with 
airport and/or highway concrete construction. 

(2) Completed New Jersey ACI Chapter's "Concrete Construction Technology" 
course with 5 years of concrete construction experience. 

(3) Qualified as ACI Concrete Transportation Construction Inspector or 
possessing Concrete Construction Special Inspector certification with 5 years 
of concrete construction experience. 

2. Intended project progress schedule for each mix and application, including quantities 
and a submittal schedule. 

3. Quality Control Testing Plan, including a list of testing standards and the frequency 
at which each test is to be performed. 

a. Include gradation and moisture content testing for fine and coarse aggregates in 
accordance with ASTM C 136 and ASTM C 566, respectively.  Perform both 
tests (1) prior to production, (2) every 3 hours during production or every 100 
cubic yards of concrete produced (whichever is longer in time) and (3) when 
aggregates are used from a new stockpile that has not been tested for gradation or 
moisture content. 

4. Documentation of Quality Control activities, including the location where recorded 
test results and other information such as mill test certificates for all cementitious 
material will be stored, which shall be made available to the Engineer at any time 
upon request. 

5. Procedures for corrective action when QA and/or QC test results do not conform to 
the requirements of the Contract. 
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1.05 TRIAL BATCHING AND TEST POUR VERIFICATIONS 

A. Trial Batching 

1. The Engineer may prepare and test trial batches as specified herein and in accordance 
with ACI 318, Section 5.3.  At the Engineer's request, submit representative samples 
of all materials in sufficient quantities to the Port Authority Materials Engineering 
Unit.  In the event of a conflict between tests performed by the Engineer and tests 
performed by or for the Contractor, all tests performed by the Engineer shall control. 

2. The Engineer may perform the following tests to verify trial batches submitted by the 
Contractor:  compressive strength, flexural strength, permeability by the Coulomb 
test, air content, unit weight, water content of freshly mixed concrete using the 
microwave oven drying test, shrinkage, chloride ion concentration, corrosion 
inhibitor concentration, bond strength, slump, time of set, gradation of fine and 
coarse aggregates, and the fineness modulus of the fine aggregate. 

B. Test Pours 

1. Unless otherwise noted on the Contract Drawings, perform a test pour a minimum of 
14 calendar days prior to production pouring in order to demonstrate and verify 
proper workability, finishability, setting characteristics, consolidation and curing 
procedures and to confirm that specified physical properties are attained for the 
approved mix proportions.  For tremie concrete applications, construct a mock-up to 
verify acceptable consolidation and that the specified compressive strength is 
achieved by testing three in-place cores taken from the test placement at locations 
designated by the Engineer.  In addition, for architectural cast in place concrete, 
construct a full-scale mock-up in accordance with 2.03 C.3.  If in the sole opinion of 
the Engineer the test pour is acceptable, follow the procedures established during the 
test pour during production. 

2. Test Pour Size:  For flatwork, the minimum test pour size shall be a length of 
100 feet for the entire thickness of the pavement and width of the screed planned to 
be used.  For all other concrete construction, the test pour size shall be full-size for 
the cross sectional area, including the location of all steel reinforcement.  However, 
at the option of the Engineer, the length of the member may be reduced from its 
design size, provided it is adequate to demonstrate workability, finishability, setting 
characteristics, consolidation, finish and curing procedures, as determined solely by 
the Engineer.  Perform all test pours using the same personnel, equipment, 
procedures and materials that will be used for full production. 

3. The test section will be considered acceptable if, in the sole opinion of the Engineer, 
it meets the specifications for surface preparation, batching, mixing, placement, 
consolidation, curing, finish and applicable performance properties of the concrete.  
In addition, for architectural concrete, color and texture will be considered acceptable 
according to the sole opinion of the Engineer. 

4. In the event that the Engineer deems the test section unsatisfactory, remove the test 
section and repeat the test at no additional cost to the Authority. 

5. The test pour location will be determined by the Engineer at the pre-concrete 
construction meeting, and will be located close to, if not within, the Area of Work, 
unless otherwise noted on the Contract Drawings. 
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1.06 PRE-CONCRETE CONSTRUCTION MEETING 

A. A pre concrete placement meeting will be conducted at the construction site by the 
Engineer a minimum of 20 days prior to the first pour to review the Contractor's 
submitted mix proportions, hot and cold weather concreting plans (as applicable), curing 
procedures plan and test pour and to discuss the methods and procedures to achieve the 
specified concrete quality.  Notify the Engineer and send a pre-concrete meeting agenda 
to all attendees a minimum of 15 days prior to the scheduled date of the meeting 
indicating review subjects.  At no additional cost to the Authority make arrangements for 
the Contractor's superintendent and a qualified representative from each segment of the 
concrete operations to be present, including, but not limited to the following: 

1. Concrete supplier. 

2. Laboratory representative responsible for the concrete proportion mix and Quality 
Control. 

3. Contractor's Program Administrator for Quality Control. 

4. Concrete subcontractor. 

5. Admixtures and curing membrane suppliers. 

6. Concrete pumping subcontractor. 

7. Mobile mixer subcontractor. 

8. Precast concrete fabricator and installer. 

9. Joint sawing subcontractor. 

10. The Engineer. 

B. Record, type, and print meeting minutes and distribute them to all attendees of the 
meeting within 5 days of the date of the meeting. 

C. Do not schedule the pre-concrete construction meeting until all of the following have 
been submitted and approved, as applicable to the Work of the Contract: 

1. Mix Proportions. 

2. Admixture dosage charts showing the effects of concrete temperatures from 50 deg F 
to 90 deg F. 

3. Sample panels (12" x 12" x 2" for architectural concrete). 

4. Hot and Cold Weather Concrete Construction Plans. 

5. Independent testing laboratory AASHTO and CCRL Accreditation Certification. 

6. ACI Grade I certifications for concrete testing personnel. 

7. Placement methods and procedures, including surface preparation. 

8. Pumping Procedure Plan. 

9. Curing Procedure Plan. 

10. Joint Location Plan and Timing of Cuts. 

11. Quality Control Plan. 

12. Procedure for Curing Field Concrete Specimens. 



03301 - 9 

1.07 SUBMITTALS 

A. See Appendix "A" for submittal requirements. 

B. Do not deliver any concrete to the construction site until all approvals have been 
obtained. 

PART 2. PRODUCTS 

2.01 MANUFACTURERS AND SOURCES OF SUPPLY 

A. Use no cement, fly ash, slag, silica fume, metakaolin or fine or coarse aggregates that 
have not been approved by either the New Jersey or New York State Department of 
Transportation. 

2.02 MATERIALS 

A. Cement:  Conforming to ASTM C 150, Type I and II, and Type III where early strength 
gain is required, or others specified on the Contract Drawings. 

B. Very High Early Strength Cement:  Defined as cement used to produce concrete with the 
compressive strength shown on the Contract Drawings within 12 hours or less and 
conforming to the following: 

1. The compressive strength shall be greater than or equal to the specified strength at 
the curing time specified on the Contract Drawings, when tested in accordance with 
ASTM C 39.  During cold weather concrete construction, demonstrate that the 
specified compressive strength can be obtained at a curing temperature of 50 deg F. 

2. Absolute drying shrinkage less than or equal to 0.04% at 28 days for the mix 
proportions containing the Very High Early Strength Cement in accordance with 
ASTM C 157 modified (Air Drying Method), where the initial comparator reading 
shall be taken at 3 hours after the addition of the mixing water to the dry materials in 
the mix. 

3. Setting time, determined in accordance with ASTM C 191, shall be sufficient to 
provide adequate workability, meet the specified strength requirement, and allow 
enough time in the field to finish and begin curing the concrete for its intended use. 

4. The Very High Early Strength Cement shall meet the properties in 2.02 B.1, 2.02 B.2 
and 2.02 B.3, for each Lot of cement not to exceed every 50,000 pounds.  Submit 
certification from an independent testing laboratory employed by the Contractor and 
approved by the Engineer that the cement meets these properties. 

C. Silica Fume:  Shall conform to ASTM C 1240 and the following: 

1. Silicon Dioxide Content:  85 % minimum. 

2. Loss On Ignition:  6% maximum. 

3. Surface Area: (nitrogen absorption):  15 m2g. minimum. 

4. Crystallinity:  Non-crystalline within limits of detection by XRD. 

5. Oversize Foreign Materials (in fume):  5% maximum on 45-micron sieve (wet). 



03301 - 10 

D. Metakaolin:  Conforming to ASTM C 618, Class N.  Use one of the following products, 
or approved equal: 

1. "MetaMax", as manufactured by BASF Cleveland, Ohio. 

2. "PowerPozz", as manufactured by Advanced Cement Technologies, LLC, Blaine, 
Washington. 

E. Fly Ash:  Conforming to ASTM C 311 and ASTM C 618, Class F except the maximum 
loss on ignition shall be less than 4%. 

F. Slag:  Conforming to ASTM C 989, Grade 100 or 120. 

G. Fine Aggregate:  Conforming to ASTM C 33, ASTM C 227, ASTM C 289 and 
ASTM C 131 with a maximum percentage of wear of 30%. 

H. Coarse Aggregate (Normal Weight Concrete):  Conforming to ASTM C 33, 
ASTM C 227, ASTM C 289, ASTM C 535 with a maximum percentage of wear of 40%, 
and ASTM C 88 with a magnesium sulfate loss of not more than 12% for a five-cycle test 
period.  Use trap rock or gneiss for all pavement wearing surfaces.  The aggregate in any 
size group shall not contain more than 8% by weight of flat or elongated pieces, as tested 
in accordance with ASTM D 4791.  A flat or elongated piece is one having a ratio 
between the maximum and minimum dimensions of a circumscribing rectangular prism 
exceeding 5 to 1.  In accordance with ACI 318, Section 3.3.2, the nominal maximum size 
of coarse aggregate shall be not larger than: (1) one-fifth the narrowest dimension 
between sides of forms, (2) one-third the depth of slabs, or (3) three-quarters the 
minimum clear spacing between individual reinforcing bars or wires, bundles of bars, or 
prestressing tendons or ducts.  The nominal maximum size of coarse aggregate used shall 
be the largest size aggregate that conforms to ACI 318, Section 3.3.2, unless otherwise 
noted herein or shown on the Contract Drawings.  

1. For full depth pavement concrete unless otherwise shown on the Contract Drawings 
the combined aggregate volume shall be a minimum of 70 percent.  The combined 
gradation of the fine and coarse aggregate shall conform to the following, when 
tested in accordance with ASTM C 136: 

 For Pavement 10 Inches 
or Greater in Thickness 

For Pavement Less Than 
10 Inches in Thickness 

Sieve Size % Passing Min. Max. Min. Max. 
2-1/2" 100    
2" 90 98 100  

1-1/2" 76 88 89 98 

1" 67 79 74 86 

3/4" 65 77 64 76 

3/8" 48 60 48 60 

No. 4 30 42 30 42 

No. 8 27 37 27 37 

No. 16 20 30 20 30 

No. 30 16 22 16 22 

No. 50 4 10 4 10 

No. 100 0 4 0 4 
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2. Pile Jackets:  As a minimum, the mix proportion shall contain an ASTM C 33 Size 
No. 8 coarse aggregate.  The ratio of coarse aggregate to fine aggregate by volume 
shall be not less than one to one. 

3. Pipe Piles:  Reduce the amount of coarse aggregate to minimize segregation.  The 
volume of coarse aggregate shall not exceed 9.0 cubic feet per cubic yard of concrete.  
The maximum size coarse aggregate shall be ASTM C 33 Size No. 8. 

4. Minimum Volume of Coarse Aggregate:  All mixes shall contain a minimum of 39% 
coarse aggregate by volume, with the exception of 1) applications specified in Part 
2.02 H.2-3, 2) Performance Category VI applications, 3) bridge decks and 4) mixes 
containing ASTM C 33 Size No. 8 aggregate.  Bridge deck concrete mixes shall 
contain a minimum of 41% coarse aggregate and total minimum aggregate volume of 
67%.  Mixes containing only ASTM C 33 Size No. 8 stone not covered in 2.02 H.2-4 
shall contain a minimum of 36% coarse aggregate by volume.  These minimum 
requirements apply to all methods of placement, including pump mixes. 

5. When requested by the Engineer, supply independent laboratory test results in 
accordance with ASTM C 1260 indicating the potential alkali reactivity of the 
aggregates and cementitious materials proposed for use.  Expansion at 16 days shall 
be less than 0.10%. 

I. Coarse Aggregate (Lightweight Concrete) 

1. Expanded clay or shale produced by the rotary kiln process conforming to 
ASTM C 330 shall be graded in accordance with the requirements for 3/4" to No. 4 
sieve sizes shown in Table I of that specification. 

2. The oven dry unit weight of plant-tested, lightweight aggregate shall vary not more 
than +/- 3.0 pounds from the unit weight (pounds per cubic foot) determined from the 
sample quantity submitted in accordance with 1.05 A.1. 

J. Water:  Conforming to AASHTO T 26.  Clean and potable for both mixing and curing 
concrete. 

K. Formulated Latex Modifier:  Latex modifier shall be modifier "A/NA", as manufactured 
by Dow Chemical, Midland, Michigan.  Add latex emulsion at a rate of 3.5 gallons per 
94 lbs. of cementitious material in the concrete mix. 

L. Air Entraining Agent:  Conforming to ASTM C 260. 

M. Admixtures:  All admixtures shall conform to ASTM C 494.  They shall contain not more 
than 0.05% chloride ions, and shall be used in accordance with the manufacturer's 
recommendations.  Submit dosage charts, including the effects of concrete temperatures 
from 50 deg F to 90 deg F, to the Engineer.  All admixtures shall be manufactured by one 
of the following: 

1. Euclid Chemical Company. 

2. W.R. Grace & Company. 

3. BASF Technologies. 

4. Sika Corporation. 
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N. Polycarboxylate High Range Water Reducer:  For use when self-consolidating concrete is 
desired and approved by the Engineer.  Conforming to ASTM C 494, Type F or Type G.  
Dosage rate shall be as recommended by the manufacturer to produce a spread of the 
concrete mixture measuring between 21 and 27 inches in diameter without segregation 
when released from a slump cone in accordance with ASTM C 1611.  Use one of the 
following products, no substitutions: 

1. "Plastol 5000" or "Plastol 341", as manufactured by The Euclid Chemical Company. 

2. "ADVA Flow 530" or "ADVA Flow 540", as manufactured by W.R. Grace & 
Company. 

3. "Glenium 3030 NS" or "Glenium 3200 HES", as manufactured by BASF 
Technologies. 

4. "Sikament 686" or "Viscocrete 2100", as manufactured by Sika Corporation. 

O. Corrosion Inhibitors 

1. Corrosion inhibitor shall be one of the following: 

a. For cast in place or precast: 

(1) "DCI-S", as manufactured by W.R. Grace & Company. 

(2) "Eucon CIA", as manufactured by Euclid Chemical Company. 

(3) An approved equal. 

b. For precast applications only: 

(1) "Sika CNI", as manufactured by Sika Corporation. 

(2) "Rheocrete CNI", as manufactured by BASF Technologies. 

(3) "DCI", as manufactured by W.R. Grace & Company. 

2. The concentration of calcium nitrite shall be 30% +/- 2% by weight of solids per 
gallon. 

3. The Engineer will sample the corrosion inhibitor for testing to verify the calcium 
nitrite solids content.  The amount of calcium nitrite in fresh concrete may also be 
tested at any time, to verify if the proper quantity of the corrosion inhibitor is being 
batched in the mix. 

4. Corrosion inhibitor admixtures shall not accelerate the setting time of the concrete 
mixture.  Use a retarder and/or other admixtures to ensure that acceleration of setting 
time does not occur, while maintaining the applicable performance criteria, as 
stipulated in 2.04.  Submit procedures for the placement of concrete mixes containing 
a corrosion inhibitor when a retarder is required for the range of concrete 
temperatures from 50 deg F to 90 deg F. 

P. Viscosity Modifying and/or Self-Consolidating Admixtures:  May be required for tremie 
concrete applications at the rate recommended by the manufacturer.  Test concrete in 
accordance with CRD-C6189A US Army Corps of Engineers "Handbook of Concrete 
and Cement".  Maximum percentage of washout weight loss shall not exceed 5% after 
three standard test drops in water. 

Q. Pigments:  Conforming to ASTM C 979. 
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R. Curing Materials 

1. Liquid Membrane Forming Curing Compound conforming to the following: 

a. Curing membrane shall be resin based and shall have a minimum of 25 % active 
solids content in accordance with test method ASTM D 2369. 

b. For horizontal exterior pavement applications, curing membranes are restricted to 
ASTM C 309 Type 2, Class B materials.  ASTM C 309 Type 1-D, Class B 
membranes are acceptable for other exterior applications.  ASTM C 309 Type 1, 
Class B membranes are acceptable for interior applications only. 

c. Membranes shall comply with the latest volatile organic compound (VOC) 
requirements for the states of both New York and New Jersey.  Submit 
certification of compliance to the Engineer upon request. 

d. The membrane shall restrict the loss of water to not more than 0.40 kilograms per 
square meter in 72 hours at a coverage rate of 300 square feet per gallon per coat 
for Type I curing compounds, and 200 square feet per gallon per coat for Type 2 
curing compounds when tested in accordance with ASTM C 156. 

2. Burlap:  Conforming to AASHTO M 182, Class 3, weighing approximately 
9 oz./sq. yd. dry. 

3. Sheet Material:  Conforming to ASTM C 171. 

a. Shall be White Burlap Polyethylene Sheet. 

4. Cotton Mats:  conforming to ASTM D 5199 with a minimum thickness of 40 mils, 
ASTM C 156 with a maximum water loss of 0.0065 oz./in.2, ASTM D 4833 with a 
minimum puncture strength of 70 pounds and ASTM E 1347 with a minimum 
reflectance of 75%.  The following cotton mats may be used in lieu of burlap for wet 
curing operations: 

a. "Transguard 4000", as manufactured by Reef Industries, Inc., Houston, Texas, or 

b. An approved equal conforming to the requirements specified in 2.02 R.4. 

S. Evaporation Retardant:  This material shall be used to retain moisture in the concrete 
during finishing operations.  Use one of the following: 

1. "Euco-Bar", as manufactured by Euclid Chemical Company. 

2. "E-Con", as manufactured by L&M Construction Chemicals, Inc. 

3. "Confilm", as manufactured by BASF Technologies. 

4. "SikaFilm", as manufactured by Sika Corporation. 

5. "Aquafilm", as manufactured by Conspec Marketing & Manufacturing Company, 
Inc. 

T. Fiber Reinforcement: 

1. Polypropylene Micro Fibers 

a. Use one of the following products, subject to compliance with the Contract 
requirements: 

(1) "Fiberstrand", as manufactured by Euclid Chemical Company. 

(2) "Fibermesh", as manufactured by Fibermesh, Inc. 
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(3) "Forta", as manufactured by Forta Corporation. 

(4) "Grace Fibers" or "Grace Microfibers", as manufactured by W.R. Grace & 
Company. 

(5) "Durafiber", as manufactured by Industrial Systems, Ltd. 

(6) Or an approved equal. 

b. Additional requirements: 

(1) Collated fibrillated materials:  Dosage rate shall be a minimum of 
1.5 lb./cu. yd. 

(2) Multifilament fibers:  Dosage rate shall be a minimum of 1 lb./cu. yd.  The 
minimum length shall be 0.75 inches. 

(3) Conformance with ASTM C 1116, designation Type III, 4.1.3. 

(4) Conformance with a minimum plastic shrinkage crack reduction of 
70 percent when tested in accordance with ICBO ES, Appendix B (7-92). 

(5) Use of fibers shall not change the water requirements of the mix. 

(6) Conform to the manufacturer's recommendations for the quantity of fiber, 
which shall be not less than the minimum requirements of 2.02 T.1.b.1 and 
2.02 T.1.b.2. 

(7) Arrange for the fiber manufacturer to provide the services of a qualified 
representative at the pre-concrete construction meeting and for the first two 
days of fibrous concrete placement production. 

2. Structural Polypropylene/Polyethylene Macro Fibers 

a. Use one of the following products, subject to compliance with the Contract 
requirements: 

(1) "Tuf-Strand SF", as manufactured by Euclid Chemical Company. 

(2) "Strux 90/40", as manufactured by W.R. Grace & Company. 

(3) Or approved equal. 

b. Additional requirements: 

(1) Dosage rate shall be a minimum of 4.0 lb./cu. yd.  Higher dosages may be 
noted on Contract Drawings. 

(2) The minimum length shall be 1.50 inches. 

(3) Fiber shall have an Aspect Ratio of 50 to 90. 

(4) Conformance with ASTM C 1116, designation Type III, 4.1.3. 

(5) The structural macro fiber concrete shall have an average residual strength of 
200 psi when tested in accordance with ASTM C 1399. 

(6) Use of fibers shall not change the water requirements of the mix. 

(7) Conform to the manufacturer's recommendations for the quantity of fiber, 
which shall be not less than the minimum requirements of 2.02 T.2.b.1. 
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(8) Arrange for the fiber manufacturer to provide the services of a qualified 
representative at the pre-concrete construction meeting and for the first two 
days of fibrous concrete placement production. 

U. Expansion Joints (except for Bridge Decks) and Contraction Joints (except for 
pavements) 

1. Vinyl plastic water stops shall be of types and sizes shown on the Contract Drawings 
and conforming to Corps of Engineers "Specifications for Polyvinylchloride 
Waterstop" (Designation: CRD-C 572-60, latest revision). 

2. Premoulded expansion joint filler, when shown on the Contract Drawings: 

a. Cork type shall be ASTM D 1752, Type II. 

b. Bituminous type shall be ASTM D 1751. 

3. Joint Sealant when shown on Contract Drawings:  Federal Specification SS-S-1401, 
latest revision. 

2.03 MIX PROPORTIONS 

A. Develop mixes in accordance with the latest editions of ACI 211, ACI 301 and ACI 318 
to achieve the proportion performance criteria in accordance with the Contract 
Documents, with a degree of excess as determined by Chapter 5 of ACI 318, and meet all 
of the applicable performance criteria as specified in the Contract Drawings and 
Specifications.  In addition, all concrete placed underwater shall conform to ACI 304R, 
Chapter 8, and lightweight aggregate concrete shall conform to ACI 213.  Submit an 
underwater concrete placement procedure that is in conformance with ACI 304R, Chapter 
8.  Prior to concrete construction and after approval of all materials to be used in the 
concrete, submit a mix proportion showing that all performance criteria have been met.  
Mix proportions submitted shall be based upon laboratory trial mix test results and/or 
mixes successfully used within the two years preceding the date of the submittal of the 
mix for the Work of this Section.  The independent testing laboratory used to develop the 
mix proportions and to perform testing shall have AMRL and CCRL Accreditation for all 
test methods required to be performed and to develop the required mix.  Submit proof of 
certification to the Engineer prior to the start of development of the mix proportions and 
testing.  The mix proportions shall include copies of test reports, including test dates, and 
a complete list of materials, including type, brand and source.  The trial mix design 
performed in the testing laboratory shall use the same materials, cement, pozzolans, 
aggregates and admixtures that will be used at the proposed batch plant.  Show fineness 
modulus, gradations and absorptions of aggregates.  If any of the approved mix 
constituents change in source, properties or proportion, submit a new mix.  The mix 
proportions shall also conform to the following: 

1. Substitute either fly ash, slag or both.  The minimum total supplemental cementitious 
material (including fly ash, slag ,silica fume and/or metakaolin)  is 30% by weight of 
cement.  The maximum rates of substitution shall be 30% for fly ash and 70% for 
slag, unless otherwise approved by the Engineer. 

2. For concrete placed underwater, the minimum cementitious material content shall be 
650 pounds per cubic yard of concrete. 
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3. Compute water to cement ratio using the weight of cementitious material that is equal 
to the total weight of cement plus fly ash, slag, metakaolin and silica fume.  Any 
admixtures which increase the water to cement ratio by 0.01 or greater shall be 
accounted for in the mix proportion to meet the specified water to cement ratio. 

4. For Category I - V concrete applications, the mix water to cement ratio shall not 
exceed 0.40 and the absolute drying shrinkage shall not exceed 0.04% in accordance 
with ASTM C 157, modified to start measuring at 24 hours after demolding.  
Specimens will be made at the water to cement ratio and slump represented in the 
approved mix proportion.  Continue to dry cure specimens for 28 days or 56 days at 
which time shrinkage will be determined.  Do not wet cure shrinkage specimens after 
demolding.  In addition for Categories III and IV, the maximum accelerated Coulomb 
count at 28 days shall be ≤ 1,000 with the exception of concrete placed in a marine 
environment which will be tested after 28 days of curing at 73 deg F.  For mixes 
containing Type F fly ash the compressive strength shall be tested at 56 days. 

5. When High Range Water Reducer is added to the concrete mix at the construction 
site it shall be delivered in a tank fixed to the truck that discharges directly into the 
mixing drum, or it may be added to the drum from a calibrated dispensing unit.  A 
calibrated dispensing unit shall be defined as a manufactured dispenser with clear 
volume indications marked on the outside of the unit.  It shall be available at all times 
during the concrete placement for re-dosing purposes.  Submit a re-dosing chart 
showing the dosages necessary to increase the slump, in inches per cubic yard of 
concrete remaining in the drum, over the range of concrete temperatures from 50 deg 
F to 90 deg F.  If re-dosing occurs, the re-dosing chart shall be used, but under no 
circumstances shall the total dosage exceed the maximum dosage recommended by 
the manufacturer.  The truck shall mix the load for a minimum of an additional 
5 minutes prior to releasing the load. 

6. The percentage of air in the mix shall fall within the range of the Lower Quality 
Limit (LQL) and the Upper Quality Limit (UQL) as outlined in the table shown in 
2.04 A.6 entitled "Air Content Target Range for Freshly Mixed Concrete".  Air 
content shall be determined by testing in accordance with ASTM C 231 for normal 
and heavyweight concrete mixes and ASTM C 173 for porous, lightweight aggregate. 

7. Make adjustments to the weight of coarse, lightweight aggregate in accordance with 
the following: 

a. Design lightweight concrete mix proportions such that the equilibrium unit 
weight does not exceed 115 pounds per cubic foot, unless otherwise specified.  
Equilibrium unit weight is defined as the constant mass after drying at 230 +/- 9 
deg. F plus 3 pounds per cubic foot.  Adjust the proportion of lightweight 
aggregate to compensate for the difference between the wet unit weight 
determined in 3.05 B.5 and the dry unit weight of the material submitted in 
accordance with 1.05 A.1 and the approved mix proportions. 

b. For lightweight aggregate mixes, advise the batch plant 72 hours prior to pouring 
in order to saturate the aggregate.  Presoak lightweight coarse aggregate a 
minimum of 72 hours prior to mixing of concrete.  The lightweight aggregate 
shall reach an absorbed moisture content not less than the manufacturer's written 
recommendations or the concrete will be rejected. 
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B. Where Latex Modified Concrete is specified in the Contract Drawings or Specifications, 
conform to ACI 548.4.  The mix maximum water to cement ratio shall not exceed 0.37.  
The minimum volume of coarse aggregate shall be not less than 7.6 cubic feet (absolute 
volume) per cubic yard. 

C. Architectural Concrete 
 
Concrete that will be permanently exposed to view and which therefore requires special 
care in selection of concrete ingredients including color, forming, placing, consolidating 
and finishing to obtain the desired architectural appearance is designated as 
"Architectural Concrete". 

1. A minimum of 35 days prior to construction of a mock-up, submit mix proportions 
and two sample panels (a minimum of 12" x 12" x 2") for each mix to the Engineer 
for approval.  The materials used for the sample panels shall be from the same 
sources of material supply for all constituents in the approved mix.  When requested 
by the Engineer, submit samples of all constituents for trial batching to the Port 
Authority Materials Engineering Unit to verify that the physical property 
requirements are met.  Obtain approval for both sample panels for color and texture, 
as well as for the mix proportions for physical properties prior to constructing a 
mock-up. 

2. Pigments, in conformance with ASTM C 979, shall be used when matching the color 
of existing concrete or when a specific color of concrete is required by the Engineer. 

3. Construct mock-up only after the Engineer has approved both the mix proportions for 
physical properties and the sample panels for color and texture.  For cast in place 
concrete, a mock-up in accordance with ACI 303.1 Section 1.6 Quality Assurance 
will be required for approval by the Engineer.  For walls, a mock-up shall include all 
details that will be encountered in a typical day's pour.  The mock-up may be 
constructed at the construction site as part of the permanent Work at the sole risk of 
the Contractor.  If the Engineer rejects the mock-up, it shall be removed and recast at 
the sole expense of the Contractor.  For precast architectural concrete, the mock-up 
shall consist of a full member selected in advance by the Engineer.  Keep the 
approved mock-up at the precast concrete production facility for the Engineer to 
compare with the production units for acceptance or rejection.  Acceptance or 
rejection shall be determined solely by the Engineer. 

4. Construct mock-ups only with all of the actual constituents of the approved mix 
proportions.  Do not proceed with production until the mix proportions, sample 
panels, full-scale mock-up and shop drawings have been approved by the Engineer.  
Once production begins, do not change suppliers or sources of supply for any of the 
constituents in the approved mix for the duration of the Contract. 

5. In addition to the mix proportions and sample panels, submit the following for 
approval: forms, form liners and form oil or release agents. 

6. Architectural Concrete shall conform to the Quality Assurance performance criteria 
specified in 4.01 B, Table 2 for the appropriate placement application and the 
associated Quality Acceptance Limits specified in 2.04. 

7. Noticeable differences in color and/or texture of the finished product, as determined 
solely by the Engineer, shall be corrected by means and materials approved by the 
Engineer. 
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2.04 QUALITY ACCEPTANCE LIMITS 

A. Develop mixes to meet the following performance criteria Quality Acceptance Limits in 
accordance with the relevant application properties specified in 4.01 B., Table 2, unless 
otherwise noted on the Contract Drawings: 

1. Compressive Strength (ASTM C 39):  The Lower Quality Limit, LQL, shall be the 
specified mix compressive strength at 28 days and 56 days when mixes contain Type 
F fly ash, unless otherwise noted on the Contract Drawings. 

2. Flexural Strength (ASTM C 78):  The Lower Quality Limit, LQL, shall be 700 psi at 
28 days, unless otherwise noted on the Contract Drawings. 

3. Permeability (AASHTO T 277):  The Upper Quality Limit, UQL, for concrete placed 
in a marine environment shall be 1700 Coulombs for mixes not containing a 
corrosion inhibitor and 2200 Coulombs for mixes that do contain a corrosion 
inhibitor.  Performance testing shall be performed at 28 days. For all other 
applications the accelerated method specified in section 3.05 B.7 shall apply and the 
UQL shall be 1000 coulombs. 

4. Bond Strength (ASTM C 1583):  The Lower Quality Limit, LQL, shall be 150 psi at 
28 days. 

5. Water Content (AASHTO T 318):  The Upper Quality Limit, UQL, for water content 
shall be the submitted and approved water to cementitious ratio plus 0.03. 

6. Air Content (ASTM C 138, ASTM C 173 or ASTM C 231):  Both the Lower Quality 
Limit, LQL, and the Upper Quality Limit, UQL, shall be as specified in the table 
below: 

AIR CONTENT TARGET RANGE FOR FRESHLY MIXED CONCRETE 

MAXIMUM SIZE AIR CONTENT 

AGGREGATE (SIZE #) LQL UQL 

2" or above (# 467 and above) 4.0% 7.0% 

1-1/2" (# 57)   4.5% 7.50% 

1"    (# 67) 5.0% 8.0% 

1/2" (# 8)  6.0% 9.0% 

3/8" 6.5%   9.50% 

Latex modified concrete  6.5% 

Note:  For a specified compressive strength greater than 5000 psi, the LQL and UQL 
for air content, as indicated above, shall both be reduced by 1.0%.   

For all concrete applications not exposed to freeze-thaw cycling or chlorides, no air 
entrainment is required. 

7. Chloride Ion Concentration by Weight of Cementitious Material (ASTM C 1152, 
ASTM C 1218, ASTM C 114, ACI 222R):  The acid soluble chloride ions by weight 
of cementitious material in the concrete mix shall be less than or equal to 0.10% for 
reinforced concrete and 0.08% for prestressed concrete, as per ACI 222R.  The water 
soluble chloride ions by weight of cementitious material in the concrete mix shall be 
less than or equal to 0.08% for reinforced concrete and 0.06% for prestressed 
concrete, as per ACI 222R. 
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8. Pavement Thickness:  The Lower Quality Limit, LQL, for pavement thickness shall 
be 97.0% of the thickness shown on the Contract Drawings. 

9. Delaminations:  The total surface area tested for any given Lot of concrete shall 
indicate less than 5.00% delaminated area when tested using the chain drag in 
accordance with ASTM D 4580. 

B. For concrete bridge decks where riding surface tolerances are required, as shown on the 
Contract Drawings, the following requirements shall be met: 

1. Surface smoothness deviations shall not exceed 1/4 inch in 16 feet. 

2. Vertical deviation from the grade shown on the Contract Drawings shall not exceed 
plus or minus 0.04 foot at any point. 

C. For mass concrete as defined in ACI 207 or as specified on Contract Drawings the 
temperature at the core of the in situ concrete shall not exceed 158 deg F nor shall the 
maximum difference in temperature between the core and the surface of the structure 
exceed 35 deg F at any time.  The drop in temperature in the first 24 hours after the end 
of protection shall not exceed the limits of ACI 306R Table 3.1. 

D. Unless otherwise specified on the Contract Drawings, the above specified Quality 
Acceptance Limits will be used to calculate Adjustments to Contract Compensation in 
accordance with Part 4 of this Section. 

PART 3. EXECUTION 

3.01 SURFACE PREPARATION 

A. Bonded Overlays on Bridge Decks and Horizontal Patching Applications 

1. Bond strength tests will be performed by the Engineer in accordance with 
ASTM C 1583, using 4-inch by 4-inch steel plates, to determine the adequacy of the 
surface preparation.  A minimum average bond strength of 200 psi shall be attained, 
with no single test value less than 180 psi.  If time does not permit the above test to 
be performed, as determined solely by the Engineer, the Engineer will measure the 
macrotexture depth in accordance with ASTM E 965.  A minimum of four tests will 
be performed and the average macrotexture depth shall be a minimum of 0.06 inches.  
Prior to the placement of any overlay or patching material, obtain the Engineer's 
approval of the surface preparation. 

2. The Engineer will sound the concrete surface to identify areas of unsound or 
deteriorated concrete.  Areas so identified shall be removed to the limits and depths 
as ordered by the Engineer.  Perform abrasive blasting of all exposed reinforcing 
steel that is to remain in place. 

B. Construction Joints (except for pavements) 

1. Number, locations and details shall be as shown on the approved shop drawings. 

2. Planes of joints shall be normal to direction of pressure and shall include suitable 
keys and dowels. 

3. Locate joints at points of minimum shear, unless otherwise shown on approved shop 
drawings or directed by the Engineer. 
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4. Avoid lips and other irregularities between adjoining sections of concrete.  Secure 
forms tightly against previously placed concrete. 

C. Expansion and Contraction Joints (except for pavements) 

1. After curing concrete, clean grooves or saw cuts to receive joint sealant by scrubbing 
with a mechanical wire brush to loosen dirt and other foreign matter and blowing out 
loose matter with compressed air. 

2. Install joint sealant to finish flush with concrete surface, except where otherwise 
shown on the Contract Drawings. 

D. Preparation for Placing Concrete (except for pavements) 

1. Straighten bent dowels, whether placed under this Contract or by others, using tools 
approved by the Engineer.  Do not apply heat to dowels. 

2. Clean all dowels and all steel, that will be embedded in concrete, of all loose rust, 
scale, paint, grease and other objectionable materials. 

3. Examine coated reinforcement for integrity of coating.  Repair all damaged areas in 
accordance with the requirements of Specification Section 03200 entitled "Concrete 
Reinforcement".  Make the repair crew available at the time of examination. 

4. Check all formwork locking devices to ensure that they are in place and properly 
secured. 

5. Do not place concrete for piles, footings, pile caps or slabs supported on pile caps or 
piles until the pile survey has been completed and additional reinforcing steel, if 
necessary, has been added as directed by the Engineer. 

6. For preparation of surfaces to receive concrete, conform to the Contract Drawings for 
all procedures, equipment limitations and requirements to be performed prior to 
placing concrete. 

7. Do not place concrete for slabs-on-grade, grade beams or footings until the subgrade 
has been inspected and approved by the Engineer, and until any base course or fill 
has been properly compacted in accordance with the Contract requirements. 

8. Provide vent holes (1/4 inch diameter, minimum) edge angles or embedded plates at 
joints where vibrating alone will not ensure elimination of voids.  Locate such holes 
at high points and with uniform spacing along joints for escape of air during 
concreting operations.  Evidence of voids adjacent to embedments will be cause for 
rejection of work.  Submit all vent holes and procedures for placement of concrete at 
joints with the shop drawings for review and approval. 

9. Make provisions for the concrete to pass through the reinforcing steel without 
segregating during placement. 

E. For preparations for placing concrete pavements, see Section 02510 entitled 
"PLACEMENT OF PORTLAND CEMENT CONCRETE PAVING". 

3.02 BATCHING AND MIXING CONCRETE 

A. Measurement of Proportions 

1. All concrete batching shall be in conformance with ASTM C 94 and ACI 304R. 
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2. For Very High Early Strength Concrete requiring 2000 psi or greater in 6 hours or 
less time, the method of batching will be restricted to a calibrated mobile mixer, or to 
a transit mixer that is loaded at the construction site with bulk bags of the Very High 
Early Strength Cement.  Bulk bags shall contain sufficient Very High Early Strength 
Cement by weight to batch for a minimum of 3 cubic yards of concrete. 

B. Mixing Concrete 

1. Arrange for transit mix trucks to be inspected and approved annually by either the 
New Jersey or New York State Departments of Transportation. 

a. Mixers shall be equipped with a metal plate attached by the manufacturer, 
indicating the volume of mixed concrete the equipment is intended to produce.  
The quantities of materials transported and the volume of mixed concrete 
produced shall not exceed the mixer's rated capacity.  In locations where the rate 
of depositing is slow, the Engineer may restrict the volume of concrete that may 
be mixed in a mixer to a volume less than the manufacturer's rated capacity of the 
mixer. 

b. Immediately repair or withdraw from use any mixer which is determined to be 
mechanically unsatisfactory. 

2. If truck mixers are used, keep available a sufficient number to ensure continuous 
delivery of the concrete at the rate required for the proper handling, placing, finishing 
and curing of the concrete.  If a plant at the construction site is used, it shall be of 
sufficient capacity to meet such requirements. 

a. Mixers shall be of the revolving-drum type, with drums suitably mounted and 
fitted with adequate blades capable of discharging the mixture without 
segregation.  All truck mixers shall be equipped with an accurate, operable 
counter to measure the number of drum revolutions and an accurate, working 
water site gage or manometer to measure the volume of water introduced into the 
drum.  Truck mixers without an accurately operating counter or water site gage 
shall be immediately withdrawn from use. 

3. The Engineer may permit one re-tempering of the concrete subject to the following: 

a. When the measured water content in the batch is less than the water in the 
approved mix proportion. 

b. The redosage of high range water reducer shall conform to the Engineer-
approved redosage chart and shall not exceed the manufacturer's recommended 
limitation, nor shall it retard the initial set of the concrete by more than 
30 minutes. 

c. When air content is below the lower quality limit specified in 2.04 A.6. 

4. The Engineer may reject concrete in the following instances: 

a. Concrete has not been placed within 90 minutes from the time the cement had 
first contact with water. 

5. The Engineer will reject concrete subject to the following: 

a. Concrete that has partially hardened or has attained its initial set prior to 
placement. 

b. Concrete temperature reaches 92 deg F. and workability has been lost. 



03301 - 22 

c. The mix appears to be segregated. 

6. Construction Site Mixing:  Measure mix components in accordance with tolerances 
given in ASTM C 94.  Weigh all non-liquid components and measure all liquid 
components immediately prior to batching.  Use a calibrated flask with clear 
indication markings for ounces, pints, etc. when measuring liquid components.  
Measures without calibrated clear indication markings will not be permitted.  Mix 
concrete materials in an approved drum-type batch machine mixer. 

a. For a mixer capacity of 1 cubic yard or less, continue mixing a minimum of 
3 minutes, but not more than 5 minutes after ingredients are in the mixer and 
before any portion of the batch is released. 

b. For a mixer capacity of greater than 1 cubic yard, increase the mixing time by 
1 minute for each additional 1 cubic yard. 

c. Provide a batch ticket to the Engineer for each batch discharged and used in the 
Work, indicating the Contract number and title, date, time, mix type, mixing 
time, quantity of each constituent, volume of concrete and amount of water 
added.  Record a location of the deposit in the structure that can be easily 
identified. 

C. Mobile Mixers:  When application requires the use of a mobile mixer, it shall meet the 
following criteria: 

1. Proportioning and Mixing Equipment 

a. Mixer shall be a self-contained, self-propelled, continuous mixing type capable 
of carrying sufficient unmixed dry cement, aggregates, water and admixtures to 
produce not less than 6 cubic yards of concrete.  Maintain a calibrated back-up 
unit at the construction site ready for use. 

b. Mixer shall be capable of positive measurement of cement being introduced into 
the mix.  A recording meter, visible at all times and equipped with a ticket 
printout, shall indicate this quantity. 

c. Mixer shall provide positive control of the flow of water and admixtures.  Water 
flow shall be indicated by flow meter and shall be readily adjustable to 
accommodate minor variations in aggregate moisture. 

d. Mixer shall be capable of being calibrated to automatically proportion and blend 
all components of indicated composition on continuous or intermittent basis as 
required by the finishing operation, and shall discharge mixed material through a 
chute directly in front of the finishing machine.  Notify the Engineer a minimum 
of 48 hours prior to calibration of the mobile mixers.  Before approving the 
calibration of the mobile mixer, the Engineer will witness the calibration of the 
mobile mixer.  However, the Contractor is responsible for testing the mix 
produced.  Allow the Engineer to test the concrete mix at any time. 
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e. Calibrate mixer to accurately proportion the specified mix.  Certification of 
calibration by an Engineer approved testing agency will be accepted as evidence 
of this accuracy, provided such certification attests the yield to be true within the 
following tolerances (by weight): 

Coarse Aggregate +/- 2% 

Fine Aggregate +/- 2% 

Cement +/- 1% 

Water +/- 1% 

Admixtures +/- 3% 

Latex +/- 1% 
  

f. Mix in accordance with the specified requirements for the equipment used.  The 
concrete, as discharged from the mixer, shall be such that finishing operations 
can proceed at a steady pace with final finishing completed before the formation 
of the plastic surface film. 

g. Repair mixers not functioning in a manner the Engineer considers acceptable.  If 
repair is not practical, remove the mobile mixer from the construction site and 
replace it with one which functions properly. 

h. Prior to production, test the moisture content of the fine aggregate and coarse 
aggregate.  Adjust the water gage setting only in the presence of the Engineer, to 
produce the approved mix water to cement ratio.  Test the moisture content of the 
fine aggregate and coarse aggregate every 3 hours during production, or when the 
mobile mixer is loaded with aggregates from a stockpile different from the one 
for which moisture content tests were performed, whichever occurs first.  Make 
adjustments in the presence of the Engineer.  For Latex Modified Concrete, the 
maximum permissible moisture content of fine aggregate and coarse aggregate 
shall be 6.0% and 3.0%, respectively, as determined in accordance with 
ASTM C 566.  If these limits are exceeded, stop concreting operations until drier 
aggregates are obtained.  Allow the Engineer to view and copy all records for 
moisture content testing at any time. 

3.03 PLACEMENT FIELD REQUIREMENTS 

A. During all concrete placements at the construction site, the Contractor shall have an 
individual in a supervisory capacity present with a valid ACI Concrete Construction 
Special Inspector certification. 
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B. Prior to any construction site delivery of concrete, furnish, deliver and maintain insulated 
curing boxes of sufficient size and strength to contain all the specimens (cylinders and 
beams) made by the Engineer in any two (2) consecutive Work periods.  Such boxes shall 
be equipped to regulate the temperature in the range of 60 deg F to 80 deg F or 68 deg F 
to 78 deg F when the design compressive strength is 6000 psi or greater, and to provide 
the moisture to maintain the curing conditions specified in ASTM C 31.  During hot 
weather when the temperature is greater than 80 deg F, maintain the temperature of 
concrete flexural beam specimens in the required range by immersing them in a water 
bath.  Cover the water bath to prevent direct sunlight from raising the water temperature.  
Completely remove and replace the water in the bath every day.  Locate the boxes where 
directed by the Engineer.  Protect boxes from vibration and other disturbances during 
specimen curing. 

C. Keep this Specification and the following ACI publications available at all times at the 
construction site: 

1. ACI 301. 

2. ACI 302.1R. 

3. ACI 305R. 

4. ACI 306R. 

5. ACI 308. 

6. ACI 309R. 

7. ACI 318. 

D. Ensure that the concrete supplier keeps this Specification and the following ACI 
publications available at all times at the batching location: 

1. ACI 211. 

2. ACI 213. 

3. ACI 304R. 

E. Bonding New Concrete to Existing Concrete 
 
Where new concrete will be placed against existing concrete surfaces: 

1. Surface to receive concrete shall be soaked and kept wet with water for one (1) hour 
prior to placement of material.  Puddles of standing water shall be removed 
immediately prior to placement. 

2. A thin layer of material from the leading edge of the concrete being placed shall be 
broomed into the wetted surface.  Care shall be exercised to ensure that all vertical as 
well as horizontal surfaces receive a thorough, even coating and that the rate of 
progress is controlled so that the broomed material does not dry before being covered 
with additional material as required for final grade. 

F. Placing Concrete (except for pavements) 

1. Place concrete only in the presence of the Engineer and by methods approved by him. 

2. For concrete cast against earth or an approved compacted subgrade, and for concrete 
overlays, place concrete against surfaces in a saturated surface dry condition. 
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3. Prior to placing concrete, remove all standing water or puddles. 

4. Do not place concrete on or next to frozen surfaces. 

5. Transfer concrete from mixer to place of deposit as rapidly as practical to prevent 
formation of cold joints. 

6. Use equipment and methods for placing which permit rapid placement of concrete of 
the required consistency and which preclude segregation. 

7. The method and equipment used to transfer concrete from mixer to forms will be 
subject to prior approval by the Engineer.  Do not use any pipes, chutes or other 
equipment made of aluminum. 

8. Subject to the foregoing requirements, convey concrete by approved conveyors, 
pipes, chutes or spouts to a point not more than five feet horizontally or vertically 
from its final position, unless otherwise approved by the Engineer. 

9. Concrete for fill in steel reinforced pipe piles, steel shells or caissons shall be 
deposited using a rigid hopper and an elephant trunk.  The hopper and elephant trunk 
shall be set above the top of piles, steel shells or caissons to permit the escape of air 
as the concrete is placed.  Elephant trunks shall be removed in sections while filling 
piles, steel shells or caissons from bottom of reinforcing cage to top of piles, steel 
shells or caissons.  Elephant trunks shall extend a minimum distance of 10 feet below 
top of pile, steel shell or caisson or to bottom of reinforcing cage, whichever is 
greater.  The top 15 feet of the concrete poured from the top shall be vibrated or 
rodded.  No cold joints will be permitted during concreting operations, unless 
otherwise noted on the Contract Drawings. 

10. Except where otherwise approved by the Engineer, consolidate concrete by internal 
mechanical vibration subject to the following: 

a. Type, number and method of application of vibrators will be subject to prior 
approval by the Engineer. 

b. Apply vibrators at points not more than 30 inches apart for time intervals of 
approximately 10 seconds. 

c. Do not use vibrators to move concrete horizontally. 

d. In locations where spading is approved in lieu of mechanical vibration, spade 
coarse aggregate away from the forms and into the plastic mass; rod concrete 
around embedded materials and into corners and spaces to be filled and use only 
approved equipment. 

e. In locations where epoxy coated reinforcement is being used, use rubber tipped 
or rubber sleeved vibrators. 

11. Prevent formation of laitance and accumulation of excessive water on surface of 
concrete as it is deposited.  Remove any accumulated bleed water by approved means 
before placing other concrete. 

12. Place concrete so as to require as little rehandling as possible.  Place and spread 
concrete using an approved mechanical spreading device that prevents segregation of 
the materials.  Place continuously between contraction joints.  Perform necessary 
hand spreading with shovels, not rakes. 
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13. Deposit concrete as near to joints as possible without disturbing them but do not 
discharge onto a joint assembly unless placement is centered above the joint 
assembly. 

14. Thoroughly consolidate concrete against and along the faces of all forms and 
previously placed concrete and along the full length and on both sides of all joint 
assemblies by means of vibrators inserted in the concrete.  Do not permit vibrators to 
come in contact with a joint assembly, base course or a side form.  In no case shall 
the vibrators be used to move the concrete. 

15. Screed and float concrete for riding surfaces as it is placed and use an approved 
evaporation retardant or fog spray. 

G. Concrete Placing and Finishing Equipment for Bridge Decks 

1. For slab or overlays 8 inches or more thick use internal vibrators.  Internal vibrators 
shall be gang-mounted and supplemented with manual vibrators subject to the 
following: 

a. Use manual, hand-held vibrators adjacent to joint assemblies and similar 
locations where gang-mounted vibrators are not practical. 

b. Check all vibrators prior to the start of Work and periodically during construction 
progress to verify that they are working properly. 

2. For slab or overlays less than 8 inches thick, vibrating surface pans or screeds will be 
allowed. 

3. Manual tools such as bull floats, trowels, brooms and other similar hand tools are 
acceptable. 

H. For placement and finishing of pavements, see Section 02510 entitled "PLACEMENT 
OF PORTLAND CEMENT CONCRETE PAVING". 

I. Consolidation and Finishing 

1. Bridge Decks and Bonded Overlays 

a. Machine finishing shall conform to NJDOT Standard Specifications for Road and 
Bridge Construction 2007 Subsection 1005.02, .03 and .04 unless otherwise 
specified on Contract Drawings. 

b. Finishing at and adjacent to joints shall conform to NJDOT Standard 
Specifications for Road and Bridge Construction 2007 Subsection 405.03.02 
Item D.1.c 

c. Hand finishing methods will not be permitted, except under the following 
conditions: (1) in the event of breakdown of the mechanical equipment, hand 
methods may be used to finish the concrete already deposited on the grade; (2) in 
areas of narrow widths or of irregular dimensions where operation of the 
mechanical equipment is impractical.  Concrete, as soon as placed, shall be 
struck off and screeded using an approved portable screed.  Use a second screed 
for striking off the bottom layer of concrete when reinforcement is used. 
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The screed for the surface shall be at least 2 feet longer than the maximum width 
of the slab to be struck off.  It shall be of approved design, sufficiently rigid to 
retain its shape, and shall be constructed either of metal (not aluminum) or of 
other suitable material covered with metal.  Consolidation shall be achieved by 
the use of suitable vibrators. 

d. After the concrete has been struck off and consolidated, it shall be further 
smoothed and trued by means of a longitudinal float using one of the following 
methods: 

(1) Long-handled floats shall be not less than 12 feet in length and 6 inches in 
width, stiffened to prevent flexibility and warping.  The float shall be 
operated from foot bridges spanning but not touching the concrete or from 
the edge of the pavement.  Floating shall pass gradually from one side of the 
bridge deck to the other.  Forward movement along the centerline of the 
pavement shall be in successive advances of not more than one-half the 
length of the float.  Any excess water or laitance in excess of 1/8-inch thick 
shall be removed and wasted. 

(2) The Contractor may use a machine composed of a cutting and smoothing 
float(s), suspended from and guided by a rigid frame and constantly in 
contact with, the side forms or underlying surface.  If necessary, long-
handled floats having blades not less than 5 feet in length and 6 inches in 
width may be used to smooth and fill in open-textured areas in the pavement.  
When the crown of the bridge deck will not permit the use of the mechanical 
float, the surface shall be floated transversely by means of a long-handled 
float.  Care shall be taken not to work the crown out of the pavement during 
the operation.  After floating, any excess water and laitance in excess of 
1/8-inch thick shall be removed and wasted.  Successive drags shall be 
lapped one-half the length of the blade. 

e. While the concrete is still in a workable condition, test it for trueness with a 
Contractor-furnished 16-foot straightedge swung from handles 3 feet (1 m) 
longer than one-half the width of the slab.  The straightedge shall be held in 
contact with the surface in successive positions parallel to the centerline and the 
whole area gone over from one side of the slab to the other, as necessary.  
Advance in successive stages of not more than one-half the length of the 
straightedge.  Any excess water and laitance in excess of 1/8-inch thick shall be 
removed from the surface of the bridge deck and wasted.  Any depressions shall 
be immediately filled with freshly mixed concrete, struck off, consolidated and 
refinished.  High areas shall be cut down and refinished.  Special attention shall 
be given to ensure that the surface across joints meets the smoothness 
requirements set forth in 2.04 B.  Straightedge testing and surface corrections 
shall continue until the entire surface is free from observable departures from the 
straightedge and until the slab conforms to the required grade and cross section.  
The use of long-handled wood floats shall be confined to a minimum; they may 
be used only in emergencies and in areas not accessible to finishing equipment.  
Test the surface across the joints with a 16-foot straightedge as the joints are 
finished and correct any irregularities in excess of 1/4 inch before the concrete 
has hardened. 
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2. Specified concrete finishes, as shown on the Contract Drawings, shall be in 
accordance with the following requirements: 

a. "Smooth Finish":  A surface of concrete obtained by the use of special forms as 
specified in Division 3 Section entitled "Concrete Formwork".  Remove all fins 
and other irregularities in the exposed surfaces of concrete by rubbing the 
irregularities with a carborundum brick and clean fresh water.  Any mortar 
patches shall be rubbed with a carborundum brick as above specified. 

b. "Scored Finish":  A surface of concrete obtained by roughening in an approved 
manner or by etching with sharp-pointed steel tools to key or otherwise improve 
the mechanical bond of the surface.  Such scoring shall roughen at least 90 % 
percent of the area so scored. 

c. "Float Finish":  A surface of concrete obtained by the use of a wood float.  Apply 
float finish to horizontal surfaces immediately after screeding and before initial 
setting has begun. 

d. "Trowel Finish":  A surface of concrete obtained by the use of a steel trowel, 
after screeding and floating the surface of the concrete to produce a dense, 
smooth, even surface suitable for painting or the application of floor covering.  
The troweling shall not take place until the surfaces have set sufficiently to 
sustain knee boards without damage.  Troweling shall eliminate all irregularities 
and leave the concrete surface with a smooth, hard finish, free from marks and 
blemishes to the satisfaction of the Engineer. Do not use a steel trowel on air 
entrained concrete mixes. 

e. "Traction Finish":  A monolithic layer of abrasive concrete having a minimum 
thickness of 3/4 inch and which shall be "Emericrete SH", as manufactured by 
the Sika Corporation, or approved equal.  Prepare the base and install the 
monolithic finish in accordance with the recommendations of the manufacturer of 
the abrasive concrete.  The surface shall be given a wood float finish.  The sides 
and edges of pavement slabs shall be rounded with an approved edging tool to 
the minimum radius obtainable in the sole opinion of the Engineer. 

f. "Burlap Finish":  A surface of concrete obtained by the use of a burlap drag, after 
screeding and floating the surface of the concrete.  Drag the burlap in one 
direction in a straight line before initial setting has begun and in such a manner 
that the full width of the slab being finished is dragged in one operation.  Prepare 
the surface prior to dragging by working from a bridge that does not come in 
contact with the fresh concrete at any point.  The use of any burlap that causes 
irregularities or grooves greater than 1/16 inch in depth in the concrete surface 
will not be permitted.  Rinse or wash burlap as often as is necessary to prevent 
the presence of hardened particles and consequent scarring of the concrete. 

g. Stair treads and platforms of steel stairs shall be filled with mortar mixed in the 
proportions of one part Portland cement to three parts of fine aggregate, mixed 
with water to a satisfactory consistency.  Coat the surface of the mortar with 
three pounds of aluminum oxide crystals per square yard of surface, uniformly 
applied, and trowel the surface to a smooth hard finish.  Aluminum oxide crystals 
shall be grade AL203 crystals ranging from No. 12 to No. 30 in size and shall 
contain not more than six percent of iron or other impurities. 
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h. "Broom Finish" shall be subject to the following: 

(1) Finish the concrete when the water sheen has practically disappeared.  Use 
push broom or floor brush type, not less than 18 inches wide and made of 
good quality bass or bassine fibers not more than 4-1/2 inches long and with 
handles longer than half the width of the slab. 

(2) Use an adequate number of brooms to keep up with other operations.  
Achieve proper finish prior to initial set of the concrete. 

(3) Wash and thoroughly dry brooms at frequent intervals and remove worn or 
damaged brooms from the construction site. 

(4) Draw broom across previously finished surface from the centerline to each 
edge of the slab with a slight overlap of strokes. 

(5) Corrugations made in surface shall be uniform, approximately 1/16 inch in 
depth, and not more than 1/8 inch in depth. 

(6) Complete brooming before concrete reaches a condition that would result in 
the surface becoming torn or unduly roughened and before initial set of 
concrete. 

(7) Immediately following brooming, carefully finish the edges of slab along 
sides and at joints with an approved edging tool to form a smooth rounded 
surface of required radius and subject to the following: 

(a.) Where corners or edges of slabs have crumbled and at any areas which 
have leaked sufficient mortar to make proper finishing difficult, remove 
loose fragments and soupy mortar, fill solidly with a mixture of correct 
proportions and consistency and finish. 

(b.) Edges shall be smooth, true to line and free of unnecessary tool marks. 

i. "Saw Cut Grooved Surface" for deck slabs and overlays shall conform to the 
requirements of the NJDOT Standard Specifications, Division 500 Subsection 
507.03.02, Item L. 

j. Concrete Curbs and Sidewalks 

(1) Give sidewalks a "Float Finish", tool edges and joints for a width of 2 inches 
and round corners to a radius of 1/4 inch with an approved edging tool. 

(2) Install expansion joints at not more than 20-foot intervals in sidewalks with 
matching joints in curbs.  Use 1/4-inch bituminous joint filler. 

(3) Score sidewalks in squares as approved by the Engineer. 

J. Pump Concrete 

1. Grout used to prime the pump line shall not be included in the placement.  Dispose of 
the grout at the end of the pump line off Authority property.  Do not begin placement 
until concrete is visible at the end of the pump line. 

2. Allow no water to enter the pump hopper at any time during placement operations. 

3. Submit written procedures for pumping to the Engineer for approval.  The procedures 
shall contain, but shall not be limited to, pumping scheme, pump description, line 
diameter, line length and the number of turns and line offsets. 
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K. Silica Fume Concrete and Fibrous Concrete 

1. Arrange for qualified technical representatives from the silica fume and the fiber 
suppliers, who are experienced in the batching and placement of silica fume and 
fibrous concrete, to be present for the pre-concrete construction meeting, all test 
pours and the first two production pours. 

L. Fog spray forms, steel reinforcement and subgrade with potable water immediately prior 
to the placement of fresh concrete.  Maintain uniform moisture of the subgrade without 
standing water, soft spots or dry areas. 

3.04 CURING 

A. Carefully cure all concrete.  Submit a curing procedure plan for approval by the Engineer 
prior to placing any fresh concrete.  Perform curing in accordance with ACI 308 and the 
following specifications.  Commence curing procedures immediately after fresh concrete 
has been placed. 

1. Provide suitable means, such as insulating blankets or heated enclosures, for 
maintaining a concrete temperature of at least 50 deg F after placement.  At the end 
of this period, remove protection in such a manner that the drop in temperature of any 
portion of concrete is gradual and does not exceed the following within the first 
24 hours after removal of protection, in accordance with ACI 306R, Table 3.1: 
50 deg F for applications with a minimum dimension less than 12 inches; 40 deg F 
for applications with a minimum dimension between 12 and 36 inches; 30 deg F for 
applications with a minimum dimension between 36 and 72 inches; and 20 deg F for 
applications with a minimum dimension greater than 72 inches. 

2. Allow all concrete to attain 3,500 psi compressive strength before exposure to freeze-
thaw cycles. 

3. Choice of curing material and method shall be as approved by the Engineer. 

B. Wet Curing 

1. All pavement concrete and structural slabs:  Immediately after screeding of the 
concrete and when there is no free water on the concrete surface, apply 2 coats of 
curing membrane,   or commence the operation of a fog spraying system to keep 
moisture in the atmosphere surrounding the concrete until all concrete finishing has 
been completed.  Do not direct fogging at the fresh concrete and do not permit 
ponding of water on the fresh concrete surface. After final set, commence wet curing 
for 7 days. 

2. Perform wet curing for the following concrete applications:  overlays, deck slabs, 
ramps, any concrete mixes containing silica fume, Very High Early Strength Cement 
and formulated latex modifier. 
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3. Immediately after finishing concrete, cover the surfaces with wet burlap or cotton 
mats which have been presoaked for a minimum of 24 hours in potable water, so that 
no marring of the surface occurs.  Keep the burlap or cotton mats continuously moist, 
24 hours per day, through the use of a fog spraying system or soaker hoses arranged 
at the high points of the concrete pour.  Burlap, which shall consist of two or more 
layers, or cotton mats shall overlap a minimum of one foot, and shall be at least one 
foot longer than necessary to cover the entire width and edges of the pavement lane.  
The burlap or cotton mats shall be weighted down to prevent displacement. 

a. Inspect sheet material before reuse.  Repair all holes and tears with cemented 
patches, subject to approval by the Engineer. 

4. Wet curing procedures may be stopped only (1) when the ambient temperature is 
expected to fall below 35 deg F within 24 hours, (2) when placing concrete for slabs 
directly adjacent to the fog spraying system or soaker hoses or (3) when concrete is to 
receive traffic. 

a. When the ambient temperature at the surface of placement is 35 deg F and 
falling, wet curing will not be permitted; instead, apply a liquid membrane 
forming curing compound in accordance with 2.02 R and 3.04 C.1.a. 

b. When wet curing is temporarily interrupted for an adjacent placement, remove all 
standing water in areas to receive fresh concrete prior to placement.  
Occasionally spray a fine mist of water over the wet curing areas.  Do not puddle 
water on the surface of the fresh concrete.  When the fresh concrete is finished 
and covered with burlap or cotton mats, reassemble the continuous fog spraying 
system or soaker hoses and continue wet curing immediately. 

c. Areas in which the concrete will be exposed to traffic shall be wet cured for as 
long as possible.  Wet curing may stop only when there is just enough time to 
apply a liquid membrane forming curing compound over the entire area prior to 
reopening it to traffic.  In this case, apply the liquid membrane forming curing 
compound when the surface has no standing water or puddles on the surface, but 
is in a damp condition. 

5. Wet cure for 7 days, or until 75% of the design compressive strength is obtained, 
whichever is longer, when determined by strength tests performed on sample 
cylinders cast in the field and cured in the same manner as the concrete. 

6. Immediately after wet curing procedures are completed, apply a liquid membrane 
forming curing compound in accordance with 2.02 R and 3.04 C.1.a. 

7. Contain water within the area of work. 

8. For latex modified concrete, wet cure for a maximum of 48 hours, unless otherwise 
directed by the Engineer. 
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C. Liquid Membrane Forming Curing Compounds and Sheet Materials for Curing 

1. Immediately after placing or finishing and when there is no free water on the 
concrete surface, commence the curing process of concrete not covered by forms 
from loss of moisture.  Use one of the curing materials listed in 2.02 R, which may be 
supplemented by initially using an evaporation retardant listed in 2.02 S, as long as 
wet curing is not required, subject to the following: 

a. Apply white pigmented liquid membrane forming curing compound as soon as 
surface moisture has evaporated by approved pressure spraying or distributing 
equipment in two uniform full applications perpendicular to each other as 
recommended by the manufacturer.  Allow the first coat to become tacky before 
applying the second coat.  Each application shall be the full quantity 
recommended by the manufacturer.  The entire surface shall be white after the 
second application. 

(1) Recoat areas subjected to heavy rainfall within 3 hours after rain. 

(2) Follow manufacturer's recommendations for agitation during application and 
warming where necessary during cold weather.  Do not use liquid membrane 
forming curing compound where the surface being cured is to receive a finish 
that will be bonded to the concrete surface or where a floor hardener is to be 
applied, unless a certification of compatibility and a minimum five-year 
performance record is submitted in advance to the Engineer for approval. 

(3) The Engineer will check for uniformity through random sampling and 
testing.  Testing may include determination of membrane infrared spectrum, 
pH, specific gravity and solids content. 

2. Removal of Forms 
 
Removal of forms shall be subject to the following: 

a. Remove forms in accordance with the requirements of Specification Section 
03100 entitled "Concrete Formwork" or Section 02510 entitled "Placement of 
Portland Cement Concrete Paving ". 

b. After removal of forms, patch areas of concrete which in the opinion of the 
Engineer show excessive honeycomb by cutting out defective areas, keying and 
refilling them with a mortar of cement and sand in the same proportions as those 
in the approved concrete mix design and sufficient water to provide a workable 
mix. 

c. Immediately after forms are removed, apply curing compound on the concrete 
and cure in accordance with 3.04 C. 
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d. Immediately after removal of forms, holes and voids in the surfaces of concrete, 
resulting from bolts and ties, shall be wetted and filled with a mortar containing 
cement and fine aggregate in the same proportions as in the approved concrete 
mix design, and utilizing cement which shall produce mortar of the same color as 
the concrete.  Exposed mortar surfaces shall then be finished smooth and even 
with a wood float, except that those surfaces exposed to view in the finished 
structure shall be finished with a steel trowel to match adjacent surfaces.  All fins 
and other surface irregularities shall be removed promptly by chipping, grinding 
or other methods approved by the Engineer to give a uniform finish.  Where no 
specific surface finish for formed concrete surfaces is indicated on the Contract 
Drawings, no further finishing will be required. 

e. Drop in concrete surface temperature over the first 24 hours shall be controlled in 
accordance with ACI 306. 

3.05 QUALITY ASSURANCE TESTING, SAMPLING AND INSPECTIONS 

A. The Engineer will perform Quality Assurance testing during mixing and placing of 
concrete on samples taken from the end of the pump line or at the point of discharge in 
accordance with ASTM C 172.  The Engineer will take samples of concrete from each 
Lot during a single Work period based on random sampling procedures contained in 
ASTM D 3665.  A Lot of concrete is defined as the production of a single Work period.  
For each Sublot, the Engineer will cast cylinders in accordance with ASTM C 31 when 
testing for compressive strength, as well as 4" x 8" cylinders when permeability is being 
tested and beams when flexural strength is being tested.  The cylinders and beams will be 
tested in accordance with ASTM C 39 and ASTM C 78, respectively, for each Sublot to 
determine the compressive strength and flexural strength at the time requirements 
specified. 

TABLE 1 

LOTS AND SUBLOTS 

Daily Placement Quantity 

(Cubic Yards) 
Number of Lots Number of Sublots 

Less than 50 Note 1 Notes 1 and 3 

50 – 100 1 3 equally divided  

101 – 450 1 4 equally divided 

Greater than 450 1 Note 2 

Table 1 Notes: 

1. If one Work period's placement of a given concrete mix is less than 50 cubic 
yards, it will not constitute a Lot.  It will be added either to the previous or the next 
Work period's Lot, whichever is closer in time, or until a minimum of 3 Sublots are 
completed constituting a Lot. 

2. For concrete placements of 450 cubic yards or greater, a Sublot will be deemed 
to be one fourth of a Lot of concrete, or 150 cubic yards of concrete, whichever is 
less.  For larger pours the Engineer may increase the number of cubic yards that 
constitute a Sublot. 

3. If the total concrete quantity under the Contract for any type of mix is less than 
50 cubic yards, it will constitute one Lot and will be divided into a minimum of 
3 Sublots, regardless of the placement schedule. 
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B. Quality Assurance Testing Standards and Frequency of Testing:  Some or all of the 
following procedures will be used by the Engineer to approve the concrete mix 
proportions and evaluate the in-place concrete for Adjustments to Contract 
Compensation: 

1. Compressive Strength:  In accordance with ASTM C 31 and ACI 318 Part 3, 
Chapter 5, Item 5.6, entitled "Evaluation and Acceptance of Concrete", except that 
the Engineer will take samples on a random basis.  Latex Modified Concrete samples 
will be wet cured by the Engineer for 1 day and dry cured for 27 days.  All cylinders 
will be tested in accordance with ASTM C 39. 

2. Flexural Strength:  From each Sublot sample, cast beams in accordance with 
ASTM C 31.  The Engineer will test the beams in accordance with ASTM C 78 and 
will calculate the average of two test specimens at the flexural strength time 
requirement.  The average of the two test specimen result values for each Sublot will 
be considered the Sublot flexural strength value. 

3. Slump Test:  Performed by the Engineer at the point of delivery during the time of 
placement in accordance with ASTM C 143 or ASTM C 1611 when self-
consolidating concrete is used.  For Latex Modified Concrete, the Engineer will 
perform slump tests 5 minutes after sampling from the mixer. 

4. Air Content Test:  Performed during the placement in accordance with ASTM C 138, 
ASTM C 173 or ASTM C 231.  The Engineer will perform one test for each Sublot, 
which will be considered the Sublot air content test value. 

a. When results for either two consecutive tests or three tests in one lot or one day's 
production indicate that the air content is outside the Quality Limits specified in 
2.04 A.6 by +1.0 or –0.50% do not place the next load until it has first been 
tested and satisfactory test results have been obtained.  If the air content for the 
next load is outside the Quality Limits specified in 2.04 A.6, it will be rejected.  
The Engineer will test subsequent loads until the air content is found to be within 
the specified limits of 2.04 A.6. 

5. Unit Weight:  The Engineer will determine the plastic unit weight of concrete (taken 
at the same frequency as specified in 3.05 B.4 according to ASTM C 138).  For 
lightweight concrete, the plastic unit weight shall not exceed the approved mix 
proportion wet unit weight by 3.0 pounds per cubic foot. 

6. Water Content Test:  The Engineer will test for water content during the placement 
using a Microwave Drying Oven, in accordance with AASHTO T 318.  He may 
adjust drying times depending on the mix constituents to achieve a constant dry 
weight.  Once the water content has been determined, it will be divided by the 
cementitious content in the mix design to determine the water to cement ratio.  When 
the maximum aggregate size exceeds 1-1/2 inches, the Engineer will obtain a sample 
of approximately 5000 grams.  This sample will be split and the Engineer will 
perform two separate analyses.  The weighted average of the two separate analyses 
will be considered the Sublot water content value.  Likewise, the Engineer will 
compute the sublot water cement ratio as given above. 
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a. When results for either two consecutive tests or three tests in one lot or one day's 
production indicate that the water content exceeds the limits given in 2.03 A.4 by 
0.10, do not place the next load until it has first been tested and satisfactory test 
results have been obtained.  If the water content for this load is greater than the 
Upper Limit given in 2.04 A.5, it will be rejected.  The Engineer will test 
subsequent loads until the water content is found to be within the limit given in 
2.04 A.5. 

7. Coulomb Test:  For each Sublot, the Engineer will cast two (2) 4" x 8" cylinder 
specimens.  The Engineer will cut 2-inch thick samples from the center of each 
cylinder for testing.  The average of the two test specimen values for each Sublot will 
be considered the Sublot Coulomb test value. 

 Concrete placed in a marine environment shall be tested after 28 days of standard 
curing at 73 deg. F per AASHTO T 277.  The Upper Quality Limit, UQL, shall be 
1700 Coulombs for mixes without a corrosion inhibitor and 2200 Coulombs for 
mixes containing a corrosion inhibitor. 

For Latex Modified Concrete applications, samples will be wet cured for 1 day and 
dry cured for 27 days. 

All other applications accelerated testing shall be performed by wet curing for seven 
days at 73 deg. F and then increasing the curing temperature to 100 deg. F for an 
addition twenty-one days and then following the procedures of AASHTO T 277.  The 
Upper Quality Limit, UQL, shall be 1000 Coulombs in all cases. 

 

8.  Bond Strength:  The bond strength between overlay concrete and parent concrete 
will be evaluated in accordance with ASTM C 1583.  For each Sublot, the Engineer 
will perform three tests.  Three 4-inch diameter cores will be cut 1/2 inch into the 
parent concrete to isolate the overlay concrete.  The average of the three test result 
values for the Sublot will be considered the Sublot bond strength test value.  The 
locations for each test will be randomly determined by the Engineer. 

9. Chloride Ion Concentration by Weight of Cement:  The Engineer may perform 
testing for both the acid soluble and water soluble chloride ion concentrations by 
weight of cementitious material, which will be evaluated as follows.  Powder samples 
from 28-day concrete cylinders, cast from the concrete mix delivered to the 
construction site, will be tested to assess both the acid soluble and water soluble 
chloride ion concentrations by weight of cementitious material.  Samples will be 
obtained using a rotary hammer drill from the mid-height of a minimum of two 
Sublot specimens from each Lot.  The sample will be obtained from the inner three 
inches of the cylinder specimen, and must be a minimum of 40 grams in weight.  The 
acid soluble and water soluble chloride ion concentrations by weight of cementitious 
material will be determined by the Materials Engineering Unit in accordance with 
preparatory standards ASTM C 1152 and ASTM C 1218, respectively, followed by 
ASTM C 114 (silver nitrate titration) for both the acid soluble and water soluble 
chloride ion analysis. 
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10. Pavement Thickness:  The Engineer will perform acoustical testing using Impact 
Echo instrumentation to determine the pavement thickness.  Areas indicating 
pavement thickness below the requirements shown on the Contract Drawings will be 
cored for verification.  The cores will be measured in accordance with ASTM C 174.  
The average of three test result values for the Sublot will be considered the Sublot 
test value. 

11. Where specified the Engineer will place Remote Temperature Sensing Devices in the 
in situ concrete to record maximum core temperature and maximum drop of 
temperature for 24 hours after protection has been removed. 

12. Test Cores for Tremie Concrete 

a. The Engineer will drill test cores for every 100 cubic yards of concrete placed in 
mass pours, such as tremie seal, or one core for every 1000 square feet of surface 
of thin pours, such as bulkheads or wall facings.  Cores will be obtained in 
accordance with ASTM C 42 and will be drilled full depth (or thickness) through 
the pour horizontally or vertically as applicable. 

b. Recovery of less than 95 percent will be considered to indicate defective concrete 
requiring corrective action by the Contractor. 

c. If the cores reveal voids, honeycombing, seams or other defects, the concrete will 
be subject to rejection for non-uniformity.  Additional cores may be obtained by 
the Engineer for further investigation.  The number and location of cores will be 
determined by the Engineer.  All additional cores will be taken at the sole 
expense of the Contractor. 

d. Fill all test core holes by pressure grouting from the bottom upward, or from the 
inside out, as the case may be. 

e. Clean out and fill all voids, honeycombing, seams and other defects by pressure 
grouting with cement or sand-cement to the Engineer's satisfaction.  At the 
Engineer's request and at the sole expense of the Contractor, drill additional cores 
to verify grouting. 

C. In accordance with the Section of Division 1 entitled "Inspections and Rejections", 
provide labor and means for obtaining all samples required for trial batches and field 
testing performed by the Engineer.  At no additional cost to the Authority, furnish and 
deliver the following when requested by the Engineer: 

1. Provide a representative sample, in the quantity requested by the Engineer, of all 
cement, fly ash, slag, metakaolin, silica fume, fine and coarse aggregate, admixtures, 
corrosion inhibitor, latex, fibers, pigment, evaporation retardant and liquid membrane 
forming curing compound during any day of production the Engineer requests a 
sample.  Take such samples in the presence of the Engineer at the point of storage 
used for the Work of this Contract.  For cement, fly ash, slag, metokaolin and silica 
fume samples, only use a sampling port on the silo, or drop material in a loader 
bucket between loads, or take samples from the boot using a "Sample Thief" during 
loading.  Notify the Engineer of aggregates being loaded at their source of supply at 
least 48 hours in advance of each loading. 

2. Provide the cement, fly ash, slag, silica fume or metakaolin manufacturer's Mill Test 
Certificate and Bill of Lading, if such documents are requested by the Engineer. 

3. Allow the Engineer to sample any mix proportion constituents at any time. 
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D. The Engineer may direct an inspection of the Contractor's concrete plant or precast 
concrete fabricator to observe operations and review the Quality Control procedures 
being implemented.  Notify the Engineer, in writing, a minimum of 15 days prior to the 
commencement of production and submit a schedule and Quality Control Plan for all 
production for the Work of the Contract. 

E. Precast Concrete:  Obtain from the fabricator and submit to the Engineer a set of 
approved shop drawings for the Work of the Contract.  Fabrication without approved 
shop drawings will not be permitted.  Clearly mark all precast units with identification 
numbers for each unit.  The Engineer will provide a manifest ticket to be attached to the 
driver's shipping ticket listing the approved unit identification numbers.  Any units 
shipped to the construction site that are not approved or are not listed on the manifest will 
not be permitted to be unloaded at the construction site.  Shipments not accompanied by a 
manifest upon delivery will not be permitted to be unloaded at the construction site.  
Arrange for the Precast fabricator to supply a microwave oven and scale meeting the 
latest edition of AASHTO T 318 

F. For concrete where riding surface tolerances are required, other than aeronautical 
pavements, as indicated on the Contract Drawings, the following requirements shall be 
met: 

1. The Engineer will test the entire surface of the hardened concrete with a rolling 
straight edge for conformance to the smoothness requirements.  Surface smoothness 
deviations must not exceed 1/4 inch in 16 feet.  Tests will be made in both the 
longitudinal and transverse direction of the slab and shall span joints.  Correct any 
deficiencies as specified in 4.01 H and at no additional cost to the Authority. 

2. The Engineer will survey the slab surface for vertical deviation from grade.  Vertical 
deviation from the grade shown on the Contract Drawings must not exceed plus or 
minus 0.04 foot at any point. 

3. The Engineer will determine finished grade by running levels at intervals of 25 feet 
longitudinally and transversely.  Correct all deficiencies as specified in 4.01 H and at 
no additional cost to the Authority. 

G. Specified concrete finishes, as shown on the Contract Drawings, must conform to the 
requirements set forth in 3.03 H.2.  Correct all deficiencies as specified in 4.01 I and at 
no additional cost to the Authority. 
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PART 4. ADJUSTMENTS TO CONTRACT COMPENSATION 

4.01 GENERAL 

A. Unless otherwise shown on the Contract Drawings, acceptance of material will be based 
on the method of estimating Percentage of Lot Within Specification Limits (PWL), where 
the PWL will be determined in accordance with this Section.  All Sublot test result values 
for a Lot, as defined in 3.05 A, Table 1, will be analyzed statistically to determine the 
total estimated Percent of the Lot that is Within specification Limits, as shown in 4.01 B.  

The PWL is computed using the Lot sample Average value, X , as defined in 4.01 D.3 
and the Lot sample standard deviation, SN, as defined in 4.01 D.4, for the specified 
number of Sublots, n, and for the specification Quality Acceptance Limits, as defined in 
2.04 A, where LQL represents the Lower Quality Limit, and UQL represents the Upper 
Quality Limit, as they apply to each particular acceptance parameter.  From these values, 
the respective Quality Index(ices), QL for Lower Quality Index and/or QU for Upper 
Quality Index, is computed in accordance with 4.01 D.5 and 4.01 D.6.  Then the PWL for 
the Lot for the specified number of Sublots, n, is determined from Table 4, "Percent of 
Lot Within Limits (PWL) (Standard Deviation Method)".  The Adjustment to Contract 
Compensation for each Lot is then calculated using the formulas specified in 4.01 F. 

B. Depending on the application, concrete will be tested for the properties shown below.  
The PWL of each Lot for each parameter will be determined as specified in 4.01 D.  
Payments will be based on the concrete application for a Lot and the criteria defined 
below. 

Performance Parameters  Minimum PWL 

Flexural Strength 95 

Compressive Strength 95 

Permeability 90 

Bond Strength 80 

Water to Cement Ratio 80 

Air Content 70* 

Pavement Thickness 90 

Chloride Content 100** 

*denotes that in addition to the minimum PWL, the air content will also be evaluated for 
the average of test results for a given Lot of concrete as per 3.05 B.4 and 4.01 J. 

**denotes that the chloride content (acid soluble and watersoluble) will be analyzed only 
for the average of test results for any given Lot of concrete, as per 3.05 B.9 and 
4.01 G.1.b. 

Table 2 defines the Quality Acceptance performance criteria to be evaluated for 
Adjustments to Contract Compensation for a given concrete application.  In addition, all 
concrete shall conform to the requirements of 4.01 G.  Any deficiencies found to exist as 
specified in 4.01 G will govern and the Contractor shall either: 

1.  Remove and replace the concrete in that particular Lot at no cost to the Authority, or 

2.  Accept a deduction of 50% of the Base Price per cubic yard, as indicated on the 
Contract Drawings, for that particular Lot of concrete. 
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*      - Refer to2.04 A.6. 
**    - Marine environment1700 Coulomb counts for mixes without a corrosion inhibitor and 2200 

Coulomb counts for mixes with a corrosion inhibitor.  For accelerated method 1000 Coulomb  
***  -  The specified  compressive strength as defined on the Contract Drawings. 
**** The submitted and approved mix proportion water cement ratio plus .03 
P      -  Used to Calculate Pay Factor per cubic yard.  It denotes the concrete property that will be used to 

calculate payment for a given concrete application.  No incentive payments will be made if the 
performance criteria parameters labeled 'I' for a given application have a PWL less than specified 
in 4.01 B. 

I      - Used to Calculate Incentive only when the Pay Factor for the parameter labeled 'P' is greater than 
0.00. 

TABLE 2 
PERFORMANCE CRITERIA PARAMETERS 

Category/ 
Applicatio

n 

Water/Ceme
nt 

Ratio (W/C) 

% Air Permeability Bond 
Strength 

Compressive 
Strength 

Flexural 
Strength 

Pavement 
Thickness 

Category I - Full Depth Pavements & Unbonded Overlays 

 I I --- --- --- P  

LQL: --- * --- --- --- 700 psi 97% 

UQL: **** * --- --- --- --- --- 

Category II - Bonded Pavement Overlays 

 I I --- P I --- --- 

LQL: --- * --- 150 psi *** --- --- 

UQL: **** * --- --- --- --- --- 

Category III - Elevated Structural Overlays 

 I I I P I --- --- 

LQL: --- * --- 150 psi *** --- --- 

UQL: **** * ** --- --- --- --- 

Category IV - Structural (exposed to freeze-thaw and/or sulfates, in addition to chlorides or a 
marine environment) 

 I I P --- I --- --- 

LQL: --- * --- --- *** --- --- 

UQL: **** * ** --- --- --- --- 

Category V - Structural (exposed to freeze/thaw and/or sulfates only; no exposure to chlorides or a 
marine environment) 

 I I --- --- P --- --- 

LQL: --- * --- --- *** --- --- 

UQL: **** * --- --- --- --- --- 

Category VI - Standard Structural (not exposed to freeze-thaw cycles) Unless noted on Contract 
Drawing incentive adjustments to Contract compensation shall not apply. However 
Part 4.01 G shall apply.   

 --- --- --- --- P --- --- 

LQL: --- --- --- --- *** --- --- 

UQL: --- --- --- --- --- --- --- 
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C. Full Depth Pavement and Unbonded Overlay (Category I) Final Pay Factor:  The Pay 
Factor for Pavement Thickness will govern only when the Pay Factor for Pavement 
Thickness is less than the Pay Factor for Flexural Strength, with the exception of when 
the Pay Factor for Pavement Thickness is 0.00. 

D. Method of Estimating Percentage of Material Within Limits (PWL) 

1. Locate sampling positions on the Lot by use of random sampling procedures 
specified in 3.05 A. 

2. Take a test sample and make the test specimens on the test sample in accordance with 
3.05 A. 

3. Determine the Lot sample Average value,  , by calculating the average of all Sublot 
test values. 

4. Find the Lot sample standard deviation, SN, by using the following formula: 

SN= d1
2+d2

2+d3
2+ +dn

2 

 

Where: 

SN  = standard deviation of the Sublot test values 

d1,d2.... = deviation from the individual Sublot test values 

X1,X2,...from the Average value,  , that is, 

d1 = (X1 -  ), d2 = (X2 -   ), ...,  dn = (Xn -  ) 

n = number of Sublots 

5. Find the Lower Quality Index, QL, by subtracting the Lower Quality Limit, LQL, 

from the Average value,  , and dividing the result by SN. 

QL =   - LQL 

SN 

6. Find the Upper Quality Index, QU, by subtracting the Average value,  , from the 
Upper Quality Limit, UQL, and dividing the result by SN. 

QU = UQL -    

SN 

7. The percentage of material above lower tolerance limit, PL, and the percentage of 
material below upper tolerance limit, PU, will be found by referring to Table 4, 
"Percent of Lot Within Tolerance Limit (PWL) (Standard Deviation Method)".  
Locate QL and/or QU in the column appropriate to the total number of Sublots, n, and 
reading the number under the column heading "PWL". 

n - 1
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8. For concrete properties with only an Upper Quality Limit (ratio of water to 
cementitious material, permeability), PWL equals PU.  For concrete properties with a 
Lower Quality Limit (bond strength, compressive strength, flexural strength, 
pavement thickness), PWL equals PL.  For concrete properties with both Upper and 
Lower Quality Limits (air content), first calculate of the Upper Quality Index, QU, 
and the Lower Quality Index, QL, by using the Upper Quality Limit, UQL, and the 
Lower Quality Limit, LQL, respectively, as stipulated in 2.03 A.6.  Then determine 
PWL using the following formula: 

PWL  =  (PU  +  PL)  -  100 

E. Pay Factors for each Lot will be computed in accordance with the formulas contained in 
4.01 F, Table 3 entitled, "Adjustments to Contract Compensation", by entering the PWL 
value and performing the calculation indicated for the appropriate PWL range to 
determine the Pay Factor. 

F. Adjustments to Contract Compensation shall be calculated as follows: 

TABLE 3 

ADJUSTMENTS TO CONTRACT COMPENSATION PER CUBIC YARD 

Percent Within Limits (PWL) Compressive Strength Pay Factor 

98  - 100 0.02 (PWL-100) +0.06 

95  -  97 0.0 

55  -  94 (PWL-95)/100 

0    -  54 -0.50 

  
Percent Within Limits (PWL) Permeability & Bond Strength Pay Factor 

91  - 100 0.006  (PWL  -  90) 
80  -  90 0.0 
55  -  79 (2PWL-159)/100 
0    -  54 -0.50 

  
Percent Within Limits (PWL) Flexural Strength Pay Factor 

95  - 100 (PWL-95/100)+.01 
55  -  94 (PWL-95)/100 
0   -  54 -0.50 

  
Percent Within Limits (PWL) Pavement Thickness Pay Factor 

90  - 100 0.00 
55  -  89 (PWL-90)/100 
0   -  54 -0.50 

  

Pay Factors are multiplied by the Base Price per cubic yard established in the table 
below, unless otherwise indicated on the Contract Drawings.  The result is the amount to 
be added or deducted from the compensation for that particular Lot of concrete. 
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Category 

 
Base Prices for Adjustments to Contract Compensation 

Per Cubic Yd 

I $100 

II $90 

III $130 

IV $130 

IV $110 when silica fume or metakaolin are not included 

V $90 

VI $80 

G. Correction or Cost Adjustments for Deficiencies 

1. Remove and Replace Concrete:  Remove and replace concrete in a manner approved 
by the Engineer and at no additional cost to the Authority if any of the following 
deficiencies exist, unless the Engineer elects to accept the concrete, at which time the 
Contractor will be compensated at 50% of the Base Price per cubic yard, regardless 
of the Pay Factors calculated in 4.01 F, Table 3: 

a. Percent Within Limits (PWL) for compressive strength, flexural strength, 
permeability, bond strength or pavement thickness is below 55. 

b. The average acid soluble chloride ions by weight of cementitious material test 
results for any given Lot of concrete exceed the limit of 0.10% (reinforced 
concrete) or 0.08% (prestressed concrete) weight of chloride ions by weight of 
cementitious material, in accordance with ASTM C 1152 and ASTM C 114, and 
the average water soluble chloride ions by weight of cementitious material test 
results for any given Lot of concrete exceed the limit of 0.08% (reinforced 
concrete) or 0.06% (prestressed concrete) weight of chloride ions by weight of 
cementitious material, in accordance with ASTM C 1218 and ASTM C 114.  The 
Soxhlet test referenced in ACI 222R will not be considered for chloride 
evaluations. 

c. For all concrete applications, the cylinder compressive strength shall conform to 
the following: 

(1) The calculated average of any three consecutive compressive strength tests 
shall be equal to or shall exceed the specified compressive strength. 

(2) No individual compressive strength test result shall be below the specified 
compressive strength by more than 500 psi.  When the required strength is 
5000 psi or less, or by more than 0.10 of the specified strength when greater 
than 5000 psi is required. 

(3) If either or both of the requirements specified in 4.01 G.1.c.1 and 
4.01 G.1.c.2 are not met, investigate the in-place compressive strength in 
accordance with ACI 318-02, Section 5.6.5, at no additional cost to the 
Authority.  If the compressive strength test results of the in-place concrete 
fail to meet either or both of the requirements specified in 4.01 G.1.c.1 and 
4.01 G.1.c.2, the concrete will be considered deficient, and 4.01 G.1 will 
apply. 
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d. Concrete slabs or structures that exhibit any cracks prior to opening to 
vehicular/aircraft operations or loading will be subject to the actions specified in 
4.01 G.1.  If the concrete is accepted by the Engineer, seal cracks in a manner 
approved by the Engineer, and at no additional cost to the Authority. 

e. Delamination Testing:  The Engineer will check all concrete overlays using the 
chain drag method in accordance with ASTM D 4580.  If more than 5.00% of the 
total surface area of the Lot is found to be delaminated, remove these areas and 
replace them at no additional cost to the Authority.  The determination by the 
Engineer as to the existence of delaminations shall be final and binding. 

f. Slabs showing high or low spots exceeding 1/2 inch when tested in accordance 
with 3.05 F.2. 

H. Diamond Grinding and Partial Depth Removal 

1. Cured riding surfaces, except pavements, that do not meet the smoothness or finished 
grade requirements set forth in 2.04 B shall be corrected, to obtain the specified 
smoothness deviation, as follows: 

a. High spots between 1/4 inch and 1/2 inch and surfaces that exceed the finished 
grade requirements shall be identified and ground with diamond grinding 
equipment. 

b. Low spots between 1/4 inch and 1/2inch and surfaces that are below the finished 
grade requirements shall be corrected by partial depth removal of the entire slab 
to 1 inch below rebars by hydrodemolition, or by hydromilling and constructing 
an overlay in conformance with this Specification. 

2. The diamond grinding equipment shall be as approved by the Engineer and shall have 
a grinding head at least 36-inches wide. 

3. Where grinding is required, grind the entire width of the riding surface by the length 
of defective area.  In the sole opinion of the Engineer, if the deficiencies are closely 
spaced and grinding individual areas will adversely affect ride, grind the entire 
surface. 

4. Dispose of slurry produced from grinding operations off Authority property. 

5. Perform diamond grinding, partial depth removal and construction of an overlay, if 
required to correct deficiencies, at no additional cost to the Authority. 

I. If concrete finishes do not meet the requirements set forth for the specified finishes, 
refinish the hardened concrete as directed by the Engineer, at no additional cost to the 
Authority. 

J. If the average air content for a Lot exceeds either the LQL or the UQL by more than 1% 
(with the exception of concrete not exposed to freeze/thaw cycles) 10% of the Base Price 
per cubic yard will be deducted from the compensation for that particular Lot of concrete. 

K. If the core temperature of the in situ concrete exceeds 160 deg F, the Engineer will 
evaluate concrete quality using cores taken from the concrete in question.  The cores will 
be tested in accordance with ASTM C 42 and their compressive strength results will be 
used to calculate the PWL for payment adjustments. 
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TABLE 4 
PERCENT OF LOT WITHIN TOLERANCE LIMIT (PWL) 

(STANDARD DEVIATION METHOD) 
Positive Values of Quality Index (QI) 

(n = Number of Sublots in the Lot) 
PWL n=3 n=4 n=5 n=6 n=7 n=8 

99 1.1541 1.4700 1.6714 1.8008 1.8888 1.9520 
98 1.1524 1.4400 1.6016 1.6982 1.7612 1.8053 
97 1.1496 1.4100 1.5427 1.6181 1.6661 1.6993 
96 1.1456 1.3800 1.4897 1.5497 1.5871 1.6127 
95 1.1405 1.3500 1.4407 1.4887 1.5181 1.5381 
94 1.1342 1.3200 1.3946 1.4329 1.4561 1.4716 
93 1.1269 1.2900 1.3508 1.3810 1.3991 1.4112 
92 1.1184 1.2600 1.3088 1.3323 1.3461 1.3554 
91 1.1089 1.2300 1.2683 1.2860 1.2964 1.3032 
90 1.0982 1.2000 1.2290 1.2419 1.2492 1.2541 
89 1.0864 1.1700 1.1909 1.1995 1.2043 1.2075 
88 1.0736 1.1400 1.1537 1.1587 1.1613 1.1630 
87 1.0597 1.1100 1.1173 1.1191 1.1199 1.1204 
86 1.0448 1.0800 1.0817 1.0808 1.0800 1.0794 
85 1.0288 1.0500 1.0467 1.0435 1.0413 1.0399 
84 1.0119 1.0200 1.0124 1.0071 1.0037 1.0015 
83 .9939 .9900 .9785 .9715 .9672 .9643 
82 .9749 .9600 .9452 .9367 .9325 .9281  
81 .9550 .9300 .9123 .9025 .8966 .8928 
80 .9342 .9000 .8799 .8690 .8625 .8583 
79 .9124 .8700 .8478 .8360 .8291 .8245 
78 .8897 .8400 .8160 .8036 .7962 .7915 
77 .8662 .8100 .7846 .7716 .7640 .7590 
76 .8417 .7800 .7535 .7401 .7322 .7271 
75 .8165 .7500 .7226 .7089 .7009 .6958 
74 .7904 .7200 .6921 .6781 .6701 .6649 
73 .7636 .6900 .6617 .6477 .6396 .6344 
72 .7360 .6600 .6316 .6176 .6095 .6044 
71 .7077 .6300 .6016 .5878 .5798 .5747 
70 .6787 .6000 .5719 .5583 .5504 .5454 
69 .6490 .5700 .5423 .5290 .5213 .5164 
68 .6187 .5400 .5129 .4999 .4924 .4877 
67 .5878 .5100 .4836 .4710 .4638 .4592 
66 .5563 .4800 .4545 .4424 .4354 .4310 
65 .5242 .4500 .4255 .4139 .4073 .4031 
64 .4916 .4200 .3967 .3856 .3793 .3753 
63 .4586 .3900 .3679 .3575 .3515 .3477 
62 .4251 .3600 .3392 .3295 .3239 .3203 
61 .3911 .3300 .3107 .3016 .2964 .2931 
60 .3568 .3000 .2822 .2738 .2691 .2660 
59 .3222 .2700 .2537 .2461 .2418 .2391 
58 .2872 .2400 .2254 .2186 .2147 .2122 
57 .2519 .2100 .1971 .1911 .1877 .1855 
56 .2164 .1800 .1688 .1636 .1613 .1592 
55 .1806 .1500 .1408 .1363 .1338 .1322 
54 .1447 .1200 .1125 .1090 .1070 .1057 

END OF SECTION 
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SECTION 03301 

PORTLAND CEMENT CONCRETE, LONG FORM 

APPENDIX "A" 

SUBMITTALS 

Submit the following in accordance with the requirements of "Shop Drawings, Catalog Cuts and 
Samples" of Division 1 - GENERAL PROVISIONS: 

A. List of materials for Work of this Section. 

B. Shop Drawings of forms and test pour details at least 15 calendar days before the test. 

1. Proposed number, location and details of contraction, control, expansion and 
construction joints at least 15 days prior to concrete placement. 

C. Catalog Cuts, Material Certification and Test Results 

1. At least 35 calendar days prior to concrete placement, the following: 

a. Name and address of proposed concrete supplier, type of plant, documentation of 
State Certification for plant and ready mix trucks, AASHTO Accreditation 
certification for the independent testing laboratory and certification for an on-site 
individual in a supervisory capacity from one of the programs specified in 
3.03 A. 

b. Upon request material certifications, source, brand name and test results (where 
required) of cement, fine and coarse aggregate, fly ash, slag, silica fume, 
metakaolin and concrete admixtures following guidelines of Appendix "B".  In 
addition, arrange for an independent testing laboratory to verify that Very High 
Early Strength Cement meets compressive strength, absolute drying shrinkage 
and setting time requirements specified in 2.02 B at the testing frequency 
specified therein. 

c. Brand names and chemical compositions of form oil or release agents, 
evaporation retardant and liquid membrane curing compounds.  For Architectural 
Concrete include this information also for forms, form liners and pigments. 

d. Upon request certification of compatibility and five-year performance record for 
liquid membrane forming curing compound, when used under conditions 
specified in 3.04 C, and the requirements of 2.02 R.2. 

e. Test data and field use history for corrosion inhibitor admixtures (when specified 
on the Contract Drawings) as per 2.02 O.4: 

(1) Manufacturer's test method to determine the concentration of the active 
component of the inhibitor. 

(2) Procedures for the production of concrete mixes containing a corrosion 
inhibitor for the range of concrete temperatures from 50 deg F to 90 deg F 
and a procedure for the placement of concrete when a retarder is being used. 
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f. Upon request certification that admixtures conform to the requirements of 2.02 M 
submitted with Appendix "B" "Concrete Materials and Mix Proportion Data".  
Include dosing and re-dosing charts, which shall demonstrate the effects of 
concrete temperatures from 50 deg F and 90 deg F. 

g. Upon request a chemical analysis report of the percent by weight of silica fume 
solids by an approved independent testing laboratory when a wet slurry type of 
silica fume is being used. 

h. Upon request source of expansion and/or contraction joints. 

i. Upon request type, number and method of application of concrete vibrators. 

D. Samples 

1. Upon request concrete ingredients for trial batches including cement, stone, sand, fly 
ash, slag, silica fume, metakaolin, admixtures, corrosion inhibitor, fibers, latex, 
pigment and anti-washout agent.  Furnish these to the Engineer in whatever quantities 
he may require at least 35 days prior to concrete placement.  This applies to all 
mixes, including changes to an approved mix. 

2. Upon request submit cement, fly ash, slag, metokaolin and/or silica fume samples to 
check the Mill Certification at any time in accordance with 3.05 C. 

3. For architectural concrete, provide two (2) sample panels (12" x 12" x 2" minimum 
size) for each mix for approval of color and texture.  Provide catalog cuts for forms, 
form liners and form oil or release agents. 

E. Construction Procedures and Quality Control Documents and Plans 

1. At least 35 calendar days prior to concrete placement, the following: 

a. Upon request Contractor's Quality Control Plan in accordance with 1.04 B. 

b. Precast concrete fabricator's planned schedule for all production and a Quality 
Control Plan a minimum of 15 days prior to the commencement of production. 

c. Cold and Hot Weather Concreting Plans in accordance with 1.03 of the 
Specification.  Materials and methods for protecting concrete from freezing. 

d. Pumping Procedure Plan, including, at a minimum, the pumping scheme, pump 
description, line diameter, line length and the number of turns and line offsets. 

e. Written placement procedures that are in conformance with ACI 304R, Chapter 8 
if concrete is being placed underwater. 

f. Upon request method of adding concrete admixtures, high range water reducers, 
non chloride accelerators, corrosion inhibitors, anti-washout agent, latex, fibers, 
pigment, slag, fly ash and silica fume. 

g. Upon request mixing and placement procedures and methods, as well as catalog 
cuts of equipment for installation.  For hand mixes, submit the methods of 
proportioning, mixing (including minimum time requirements), transferring and 
placing the concrete. 

h. Method of concrete placement in pipe piles (including elephant trunk size, length 
and material type). 

i. Method of concrete placement and consolidation adjacent to joint assemblies and 
embedded hardware. 
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j. Upon request Curing Procedure Plan in accordance with 3.04, including the 
method and materials for curing. 

k. Control Joint Location Plan. 

l. Materials and procedures for filling cracks and patching honeycombs and/or 
spalls. 

m. Upon request ACI Grade I certification for all personnel performing concrete 
testing. 

2. Daily copy of batch records in accordance with 1.04 A.1.a. 

F. Concrete Mix Proportions 

1. Appendix "B" "Concrete Materials and Mix Proportion Data" at least 35 calendar 
days prior to concrete placement in accordance with 2.03 A of the Specification.  To 
substantiate the mix proportions, submit all data and field results in accordance with 
2.03 A. 

2. Upon request, changes to any constituents of the approved mix proportions. 

G. For Information Only 

1. Pre-concrete construction meeting agenda a minimum of 15 days prior to the 
scheduled date of the meeting. 

2. Minutes of the pre-concrete construction meeting within 5 days of the meeting. 

H. Design Computations 

1. If required by the Engineer or noted on the Contract Drawings, have design 
computations signed and sealed by the Professional Engineer licensed in the state 
where Work is being done. 

END OF APPENDIX "A" 
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SECTION 03301 

PORTLAND CEMENT CONCRETE, LONG FORM 

APPENDIX "B" 

CONCRETE MATERIALS AND MIX PROPORTION DATA 

A. Materials: (Source / Brand/ Specific Gravity / % Solids):  

1. Cement:  Type…….…Source/Brand…………………...…………….…...…………... 

2. Sand:  Fineness Modulus……………Source………………………………………….. 

3. Stone:  Size………….Class…………Source…………………………………………. 

4. Fly Ash:  Type………Source……………………...…………….…………..………… 

5. Slag:  Grade…………Source……………………………………………..…………… 

6. Microsilica (Silica Fume):  Source/Brand……………………………………………... 

7. Metakaolin:  Source/Brand…………………………………………………………….. 

8. Admixtures  

Air Entraining Agent…………………………...……………………………………… 

Non-Chloride Accelerator……………………………………………………………... 

Retarder………………………………………………………………………………... 

Water Reducer…………………………………………………………………………. 

Water Reducer - Retarder……….…………………...………………………………… 

High Range Water Reducer……………………………………………………………. 

High Range Water Reducer - Retarder……………………...………………………… 

Polycarboxylate High Range Water Reducer 

Anti-Washout Admixture……………………………………………………………… 

Corrosion Inhibitor…………………………………………………………………….. 

Latex…………………………………………………………………………………… 

Pigment………………………………………………………………………………… 
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B. Mix Proportions 

1. Proposed method of placement:……………………………Tremie/Mobile 

…………………………….……………….……Mixer/Transit Mixer/Portable Mixer/ 

Pumping/Tube Diameter:………………………………………………………..…….. 

2. Proportion of Ingredients: 

Cement……………….……………………….………………………..lbs./cu. yd. 

Fly Ash…………………………………………………………………lbs./cu. yd. 

Slag………………………………………………….…………………lbs./cu. yd. 

Silica Fume……………………………………………………………..lbs./cu. yd. 

Metakaolin……………………………………………………………...lbs./cu. yd. 

Pigment…………………………………………………………………lbs./cu. yd. 

Stone……………………………………………………………………lbs./cu. yd. 

Sand…………………………………………………………………….lbs./cu. yd. 

Water……………………………………lbs./cu. yd……………………….gallons 

Air Entraining Agent:…………………..ounces/cu. yd. 

Admixtures (specify type and amount): 

……………………………………………at……………………….ounces/cu. yd. 

……………………………………………at……………………….ounces/cu. yd. 

……………………………………………at……………………….ounces/cu. yd. 

……………………………………………at……………………….ounces/cu. yd. 

3. Mix Properties: 

Compressive Strength:  f'c =……………..psi at…………...…………..days/hours 

Flexural Strength:….………………..……psi at………………….……days/hours 

Permeability at 28 days:………………………………………………...Coulombs 

Slump:……………………………………………...………………………..inches 

Water to Cementitious Ratio:……………………………………..………………. 

Air Entrainment:…………………………………………………………………% 

Sand/Stone Ratio: 

Combined aggregate gradation chart (% retained on each sieve) 

Unit Weight:…………………………………………………………….lbs./cu. ft. 
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C. Conformance with ACI 318 
 
Attach a report on mix proportion and test/statistical data documenting conformance with 
ACI 318, Chapter 5, or ACI 304R, Chapter 8, as they apply to the Work of the Contract. 

D. Concrete Supplier/Batch Plant 

1. Name:………………………………………………………………………………….. 

2. Address:………………………………………………………………………………... 

3. Contact Name:…………………………………………………………………………. 

4. Telephone number/Fax number/E-mail address:……………………………………… 

5. Quality Control technician(s):…………………………………………………………. 

Name(s):……………………………………………………………………...……. 

Telephone number(s):……………………………………………………………... 

END OF APPENDIX "B"
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SECTION 03301 

PORTLAND CEMENT CONCRETE, LONG FORM 

INSTRUCTIONS TO SPECIFIER 
 

IMPORTANT:  The specifier shall ensure that Section 02510, "PLACEMENT OF PORTLAND 
CEMENT CONCRETE PAVING", when applicable, has been included in the Contract Book and that its 
INSTRUCTIONS TO SPECIFIER have been followed. 

A. The specifier shall review all items listed in Appendix "A".  Delete all items that are not 
applicable to the Work of this Contract and add to Appendix "A" under the proper 
headings any submittal items that are intended to be shown on the Contract Drawings.  
Review the final Appendix "A" with the Engineer before including it in the Contract 
Book. 

B. Ensure that the Contract Drawings show the following: 

1. For each individual concrete construction application, specify the following: 

a. A "Category" of concrete (Part 4, Table 2) for which the concrete will be 
evaluated for Adjustments to Contract Compensation. 

b. The compressive strength (f’’c) requirements for each "Category" of concrete. 

c. The Unit Price per cubic yard for each concrete application Category is shown in 
4.01 F.  The following non-standard constituents are assumed to be included for 
concrete mixes in each Category outlined below: 

Category I – high range water reducer 
Category II – high range water reducer 
Category III – high range water reducer 
Category IV – high range water reducer 
Category V – high range water reducer 
Category VI – none 
 

When non-standard concrete mix constituents are anticipated to be included in addition to the 
above non-standard concrete mix constituents, add the following amounts to the Contract 
Unit Price for Adjustments to Contract Compensation and indicate the adjusted Contract Unit 
Price per cubic yard for the intended application on the Contract Drawings: 

(1) Very High Early Strength Cement - $125 per cubic yard of concrete; 

(2) Latex - $140 per cubic yard of concrete; 

(3) Corrosion Inhibitor - $25 per cubic yard of concrete; 

(4) Accelerator - $10 per cubic yard of concrete. 

(5) Silica fume - $25 per cubic yard of concrete. 

(6) Metakaolin - $25 per cubic yard of concrete. 

(7) Anti-washout Agent - $30 per cubic yard of concrete. 
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2. For "Category I" concrete applications, specify the flexural strength if other than 
750 psi, for which the Lower Quality Limit (LQL) is 700 psi. 

3. Specify coarse aggregate size, if different from that specified in 2.02 H. 

4. Specify water to cementitious ratio (W/C) if different from that specified in 2.03 A.4. 

5. Specify where corrosion inhibitor is required. 

6. Specify when a test pour is not required. 

7. Specify Quality Acceptance Limits if different from that specified in 2.04 and Part 4, 
Table 2. 

Consideration should be given to extending the test times for compressive and 
flexural strength from 28 days to 56 days when loading of structure permits. 

8. For structural tremie placements require the use of an anti-washout admixture in the 
concrete mix. 

9. Specify Coulomb test time, if different than that specified in 2.03 A.4. 

10. The use of Silica Fume will be limited to marine installations which are in the splash 
zone or permanently submerged, precast concrete and in high strength concrete 
8000 psi and greater. 

Silica Fume will not be permitted in bridge deck construction. 

11. Note if Incentive will apply to Category VI applications. 

END OF INSTRUCTIONS 
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N 12/10/98 

DIVISION 3 

SECTION 03602 

GROUTING (NON-METALLIC) 

PART 1. GENERAL 

1.01 SUMMARY 

This Section specifies requirements for non-metallic, non-shrink, cement-based grouting. 

1.02 REFERENCES 

The following is a listing of the publications referenced in this Section: 

American Society for Testing and Materials (ASTM) 

ASTM C 109 Test Method for Compressive Strength of Hydraulic Cement Mortars 

ASTM C 191 Test Method for Time of Setting of Hydraulic Cement by Vicat Needle 

ASTM C 827 Test Method for Early Volume Change of Cementitious Mixtures 

1.03 JOB CONDITIONS 

Do not mix or place grout when the ambient temperature is below 40 degrees F or conditions 
indicate that the ambient temperature will fall below 40 degrees F within 72 hours, unless the 
areas to be grouted are enclosed and heated in an approved manner or otherwise approved by 
the Engineer. 

1.04 DELIVERY, STORAGE, AND HANDLING 

A. Deliver grout in the manufacturer's sealed original bags or containers bearing the 
manufacturer's name and product identification, in a manner to prevent damage by 
breakage, water or moisture. 

B. Store all material on platforms and cover as necessary to protect it from water and 
moisture. 

C. Deliver, protect and handle all tools and equipment in a manner to prevent damage that 
may make them defective for the purpose for which they are intended. 

1.05 SUBMITTALS 

See Appendix "A" for Submittal Requirements. 
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PART 2. PRODUCTS 

2.01 MATERIALS 

A. Grout shall be one of the following: 

1. "Masterflow 713" - manufactured by Master Builders 

2. "Five Star Grout" - manufactured By U.S. Grout Corporation 

3. "Euco N-S Grout" - manufactured by Euclid Chemical Co. 

B. Grout shall be premeasured and prepacked by the manufacturer, requiring only addition 
of potable water for mixing. 

PART 3. EXECUTION 

3.01 PREPARATION 

Areas to be grouted as shown on the Contract Drawings shall be cleaned of all foreign 
materials, to the satisfaction of the Engineer. 

3.02 MIXING AND PLACING 

A. Use only the crew trained by the manufacturer's representative. 

B. Mix and place the grout in accordance with manufacturer's methods approved by the 
Engineer. 

C. Placement shall be continuous to avoid cold joints and voids.  Grout shall be rodded or 
spaded to prevent the formation of air pockets. 

3.03 FIELD TESTS 

A. The Engineer may take and test samples of the grout being placed in accordance with 
ASTM C 109, C 191 and C 827. 

B. In the event that tests of the grout placed reveal any failure to meet requirements of this 
Section, the Engineer will require removal and replacement of all portions of grout from 
the batch from which the sample was taken and the discontinuance of grouting until the 
Contractor has demonstrated to the satisfaction of the Engineer that the causes for failure 
have been corrected. 

END OF SECTION
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SECTION 03602 

GROUTING (NON-METALLIC) 

APPENDIX "A" 

SUBMITTALS 

A. Submit to the Manager, Materials Engineering Division, Port Authority Technical Center, 
241 Erie Street, Jersey City, NJ 07310-1397, a sample of the grout material for approval. 

B. Submit manufacturer's instructions and methods for handling, storage, mixing and 
placing of the grout, for approval. 

END OF APPENDIX "A" 
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A 5/31/06 

DIVISION 5 

SECTION 05506 

MISCELLANEOUS STEEL 

PART 1. GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for metal fabrications, including but not limited to 
structural steel and iron shapes, plates, bars, tubes and pipe. 

B. Items specified in this Section include but are not limited to the following, where shown 
on the Contract Drawings: 

1. Loose steel lintels. 

2. Shelf angles. 

3. Ladders and safety cages. 

4. Floor plates. 

5. Nosings and treads. 

6. Pipe bollards. 

7. Miscellaneous steel framing and supports. 

1.02 REFERENCES 

The following is a listing of the publications referenced in this Section: 

American National Standards Institute (ANSI) 

ANSI A 14.3 Safety Requirements for Fixed Ladders. 

American Society of Mechanical Engineers (ASME) 

ASME B 18.2.1 Square and Hex Bolts and Screws, Inch Series. 

ASME B 18.6.1 Wood Screws (Inch Series). 

ASME B 18.6.3 Machine Screws and Machine Screw Nuts. 

ASME B 18.21.1 Lock Washers (Inch Series). 

ASME B 18.22.1 Plain Washers. 

American Society for Testing and Materials (ASTM) 

ASTM A 27 Specification for Steel Castings, Carbon, for General Application. 

ASTM A 36 Specification for Carbon Structural Steel. 

ASTM A 47 Specification for Ferritic Malleable Iron Castings. 

ASTM A 48 Specification for Gray Iron Castings. 

ASTM A 53 Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless. 

ASTM A 123 Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 
Products. 

ASTM A 153 Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware. 
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ASTM A 307 Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile 
Strength. 

ASTM A 500 Specification for Cold-Formed Welded and Seamless Carbon Steel 
Structural Tubing in Rounds and Shapes. 

ASTM A 501 Specification for Hot-Formed Welded and Seamless Carbon Steel 
Structural Tubing. 

ASTM A 563 Specification for Carbon and Alloy Steel Nuts. 

ASTM A 780 Practice for Repair of Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings. 

ASTM A 786 Specification for Hot-Rolled Carbon, Low-Alloy, High-Strength Low-
Alloy, and Alloy Steel Floor Plates. 

ASTM A 1011 Specification for Sheet, Steel and Strip, Hot-Rolled, Carbon, Structural, 
High-Strength Low-Alloy and High-Strength Low-Alloy with Improved 
Formability. 

ASTM B 633 Specification for Electrodeposited Coatings of Zinc on Iron and Steel. 

ASTM C 1028 Test Method for Determining the Static Coefficient of Friction of Ceramic 
Tile and Other Like Surfaces by the Horizontal Dynamometer Pull-Meter 
Method. 

ASTM C 1107 Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink). 

ASTM D 1187 Specification for Asphalt-Base Emulsions for Use as Protective Coatings 
for Metal. 

ASTM E 488 Test Method for Strength of Anchors in Concrete and Masonry Elements. 

ASTM E 935 Test Methods for Performance of Permanent Metal Railing Systems and 
Rails for Buildings. 

ASTM F 568M Specification for Carbon and Alloy Steel Externally Threaded Metric 
Fasteners. 

ASTM F 593 Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs. 

ASTM F 594 Specification for Stainless Steel Nuts. 

American Welding Society, Inc. (AWS) 

AWS D1.1 Structural Welding Code – Steel. 

AWS D1.3 Structural Welding Code – Sheet Steel. 

Code of Federal Regulations (CFR) 

29 CFR Part 1910, 
Subpart D 

Fixed Ladders. 

The Society for Protective Coatings (SSPC) 

SSPC-Paint 20 Paint Specification No. 20 – Zinc Rich Primers (Type I, Inorganic, and 
Type II, Organic). 

SSPC-PA 1 Shop, Field and Maintenance Painting of Steel. 

SSPC-SP 3 Surface Preparation Specification No. 3 – Power Tool Cleaning. 

SSPC-SP 6 Surface Preparation Specification No. 6 – Commercial Blast Cleaning. 
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1.03 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Ladders 
 
When installed, if any, shall comply with the following minimum requirements for 
structural performance, unless otherwise shown on the Contract Drawings: 

1. Treads and Platforms 
 
Capable of withstanding a uniform load of 100 lbs. per sq. ft. and a concentrated load 
of 300 lbs., so located as to produce maximum stress conditions. 

2. Handrails and Toprails 
 
Capable of withstanding the following loads applied as indicated below: 

a. Uniform load of 50 lbs. per linear ft. applied simultaneously in both vertical and 
horizontal directions. 

b. Concentrated load of 200 lbs. applied at any point in any direction when tested 
per ASTM E 935. 

c. Uniform and concentrated loads above need not be assumed to act concurrently. 

3. Guards 
 
Intermediate rail balusters and panel fillers capable of withstanding a horizontal 
uniform load of 50 lbs. per sq. ft. of gross area of guard, including open areas of 
which they are part, of fabrication required or as shown on the Contract Drawings. 

1.04 QUALITY ASSURANCE 

A. When required by Appendix "A", submit design calculations for ladders, signed and 
sealed by a Professional Engineer licensed in the state in which Work is to be performed, 
indicating compliance with these Design and Performance Requirements. 

B. Fabricator Qualifications 
 
Firm experienced in producing metal fabrications similar to those indicated for Work of 
this Contract with a record of successful in-service performance and with sufficient 
production capacity to produce required units without delaying the Work. 

C. Engineer Qualifications 
 
A professional engineer who is legally qualified to practice in jurisdiction where 
construction site is located and who is experienced in providing engineering services 
required for applications shown on the Contract Drawings. 

D. Welding Standards 
 
Comply with applicable provisions of AWS D1.1 Structural Welding Code – Steel and 
AWS D1.3 Structural Welding Code – Sheet Steel. 

1. Certify that each welder has satisfactorily passed AWS qualification tests for welding 
processes involved and, if pertinent, has undergone recertification. 
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E. Field Measurements 
 
Check actual locations of walls and other construction to which metal fabrications must 
fit by accurate field measurements before fabricating.  Show recorded measurements on 
Shop Drawings.  Coordinate fabrication schedule with construction progress to avoid 
delaying the Work. 

1.05 SUBMITTALS 

See Appendix "A" for submittal requirements. 

PART 2. PRODUCTS 

2.01 MATERIALS 

A. Ferrous Metals 

1. Metal Surfaces:  For fabrication of Work exposed to view, use materials that are 
smooth and free of surface blemishes including pitting, roughness, seam marks, roller 
marks and rolled trade names. 

2. Steel Plates, Shapes and Bars:  ASTM A 36. 

3. Rolled Steel Floor Plates:  ASTM A 786. 

4. Steel Bar Grating:  ASTM A 1011 or ASTM A 36. 

5. Steel Tubing:  ASTM A 500, cold-formed; or ASTM A 501, hot-rolled; for exterior 
installations.  Steel tubing shall be hot-dip galvanized coated per ASTM A 53. 

6. Steel Pipe:  ASTM A 53; type and grade (if applicable) as selected by fabricator and 
as required for design loading; Schedule 40 (standard weight), unless otherwise 
shown on the Contract Drawings; black finish, unless galvanized coating is shown on 
the Contract Drawings. 

7. Brackets, Flanges and Fittings:  Cast or formed metal of the same type material and 
finish as supported construction. 

8. Gray Iron Castings:  ASTM A 48, Class 30. 

9. Concrete Inserts:  Threaded or wedge type; galvanized ferrous castings, either 
malleable iron, ASTM A 47 Grade 32510, or cast steel, ASTM A 27.  Furnish bolts, 
washers and shims as required, hot-dip galvanized per ASTM A 153. 

B. Fasteners 

1. General 
 
Zinc-Plated:  ASTM B 633, Class Fe/Zn 25 (Service Condition 4–very severe) for 
exterior use and Class Fe/Zn 8 (Service Condition 2–moderate) where built into 
exterior walls.  Select fasteners for type, grade and class required for application 
shown on the Contract Drawings. 

2. Bolts and Nuts:  Regular hexagon head bolts, ASTM A 307, Grade A 
(ASTM F 568M, Property Class 4.6); with hex nuts, ASTM A 563, and where 
indicated, flat washers. 

3. Machine Screws:  ASME B18.6.3. 

4. Lag Bolts:  ASME B18.2.1. 

5. Wood Screws:  Flat head, carbon steel, ASME B18.6.1. 

6. Lock Washers:  Helical, spring type, carbon steel, ASME B18.21.1. 
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7. Plain Washers:  Round, carbon steel, ASME B18.22.1. 

8. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below 
with capability to sustain, without failure, a load equal to 6 times the load imposed 
when installed in unit masonry and equal to 4 times the load imposed when installed 
in concrete as determined by testing per ASTM E 488, conducted by a qualified 
independent testing agency. 

a. Interior Locations:  Carbon steel components zinc-plated complying with 
ASTM B 633, Class Fe/Zn 8. 

b. Exterior Locations:  Alloy Group 1 stainless steel bolts complying with 
ASTM F 593 and nuts complying with ASTM F 594. 

C. Paint 

1. Shop Primer for Ferrous Metal 
 
Zinc-rich primer, complying with SSPC-Paint 20, compatible with substrates and 
finish paint systems shown on the Contract Drawings.  Comply with applicable 
requirements of Division 9 Section on Painting. 

2. Galvanizing Repair Paint 
 
High zinc dust content paint for regalvanizing welds in galvanized steel with dry film 
containing minimum 94 percent zinc dust content, complying with SSPC-Paint 20. 

3. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

D. Grout 
 
Pre-mixed, factory-packaged, nonshrink type, complying with ASTM C 1107, as 
manufactured by one of the following, or approved equal, for specified application: 

1. Non-Metallic: 
 
"Five Star Grout", Five Star Products, Inc., Fairfield, CT 
"Masterflow 713 Plus", Master Builders, Inc. (Degussa), Cleveland, OH 
"NS Grout", Euclid Chemical Co., Cleveland, OH 

2. Metallic: 
 
"Embeco 636 Plus", Master Builders, Inc. (Degussa), Cleveland, OH 
"Five Star Metallic Grout", Five Star Products, Inc., Fairfield, CT 
"NS Metallic Grout", Euclid Chemical Co., Cleveland, OH 

3. Use metallic grout in concealed locations where not exposed to moisture.  Use non-
metallic nonstaining grout in exposed, wet and exterior locations, unless otherwise 
shown on the Contract Drawings. 
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2.02 FABRICATION 

A. General 
 
Fabricate items to sizes, shapes, profiles and dimensions required for application shown 
on the Contract Drawings or approved Shop Drawings, using proven details of 
fabrication and support.  Use materials of type and thickness shown on the Contract 
Drawings or specified in this Section for various components of Work or, if not shown, 
as required to produce strength and durability in finished product for intended use. 

1. Shop Assembly:  Preassemble items in shop to the greatest extent possible to 
minimize field splicing and assembly.  Disassemble units only as necessary for 
shipping and handling limitations.  Clearly match mark units for reassembly and 
coordinated installation. 

2. Form exposed Work true to line and level with accurate angles and surfaces and 
straight sharp edges.  Ease exposed edges to a radius of 1/32 inch, unless otherwise 
shown.  Form bent-metal corners to smallest radius possible without causing grain 
separation or otherwise impairing the Work. 

3. Weld corners and seams continuously, complying with AWS D1.1 and D1.3 
recommendations as applicable.  At exposed connections, grind exposed welds 
smooth and flush to match and blend with adjoining surfaces. 

4. Form exposed connections with hairline joints flush and smooth, using concealed 
fasteners wherever possible.  Exposed fasteners, where used, shall be of type as 
shown on the Contract Drawings or, if not shown, Phillips flathead (countersunk) 
screws or bolts. 

5. Fabricate joints that will be exposed to weather in a manner to exclude water, or with 
weep holes where water may accumulate. 

6. Cut, drill and tap units to receive anchorage, hardware and similar items. 

7. Furnish anchorage of type shown on the Contract Drawings, coordinated with 
supporting structure.  Fabricate and space anchoring devices to provide adequate 
support for intended use and for design loads.  Furnish steel washers, except that 
where heads and nuts bear on wood structural connections, furnish malleable-iron 
washers. 

8. Galvanizing 
 
Zinc coating by the hot-dip process for items shown on the Contract Drawings or 
specified in this Section to be galvanized.  Coating thickness shall be as specified in 
the referenced standards. 

a. Rolled, pressed and forged iron and steel shapes, castings, plates, bars and strip 
1/8 inch thick and heavier and assembled fabrications:  ASTM A 123. 

b. Iron and steel hardware:  ASTM A 153. 

B. Steel Ladders 

1. Fabricate ladders for locations shown on the Contract Drawings, with dimensions, 
spacings, details and anchorages as shown.  Comply with requirements of 
ANSI A 14.3 or OSHA 29 CFR 1910, whichever is more stringent. 

a. Side rails shall be 1/2 inch by 2-1/2 inches continuous structural steel flat bar 
with eased edges, spaced 18 inches apart, unless otherwise shown. 
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b. Bar rungs shall be 3/4-inch diameter solid structural steel, spaced 12 inches on 
center. 

2. Fit rungs in centerline of side rails, plug weld and grind smooth on outer rail faces. 

3. Top surface of each rung shall be non-slip; either coat the rung with aluminum oxide 
(corundum) granules set in epoxy resin adhesive or use a type of manufactured rung 
that is filled with aluminum oxide grout. 

4. Support each ladder at top and bottom and at equally spaced intermediate points, so 
that no unsupported length of ladder shall exceed 5 feet.  Use welded or bolted steel 
brackets, designed for adequate support and anchorage and to hold ladder clear of the 
wall surface with a minimum 7-inch clearance from wall to centerline of rungs. 

5. Extend rails 42 inches above top rung and return rails to wall or structure, unless 
other secure handholds are furnished.  If the adjacent structure does not extend above 
the top rung, gooseneck the extended rails back to the structure for secure ladder 
access. 

6. Galvanize ladders, brackets and fasteners. 

7. Ship's Ladders, if any 
 
Fabricate of open type construction with structural steel channel or steel plate 
stringers, pipe handrails and open steel grating treads, unless otherwise shown on the 
Contract Drawings.  Furnish brackets and fittings necessary for installation. 

C. Ladder Safety Cages 
 
Fabricate from structural steel flat bars, assembled by welding.  Comply with 
requirements of ANSI A 14.3 or OSHA 29 CFR 1910, whichever is more stringent. 

1. Top and bottom primary hoops shall be 5/16 inch by 4-inch bar.  For cages longer 
than 20 feet, space intermediate hoops not more than 4 feet on center from 5/16 inch 
by 2-inch bar between the primary hoops.  Vertical flat bars 5/16 inch by 2 inches 
shall be secured to each hoop at maximum 9-1/2 inches on center, unless otherwise 
shown on the Contract Drawings.  Secure assembled safety cage to ladder rails and 
adjacent construction shown. 

2. Galvanize ladder safety cages and fasteners. 

D. Loose Bearing and Leveling Plates 
 
For steel items bearing on masonry or concrete construction, flat, free from warps or 
twists and of the required thickness and bearing area.  Drill plates to receive anchor bolts 
and for grouting as required.  Galvanize after fabrication. 

E. Loose Steel Lintels 

1. Fabricate from steel angles and shapes of size indicated for openings and recesses in 
masonry walls and partitions at locations indicated. 

2. Weld adjoining members together to form a single unit where shown on the Contract 
Drawings. 

3. Size loose steel lintels for equal bearing of 1 inch per foot of clear span, but not less 
than 8 inches bearing at each side of openings, unless otherwise shown on the 
Contract Drawings. 

4. Galvanize loose steel lintels located in exterior walls. 
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F. Shelf and Relieving Angles 

1. Fabricate from steel angles of sizes indicated and for attachment to concrete framing.  
Fabricate with slotted holes to receive 3/4 inch bolts, spaced not more than 6 inches 
from ends and not more than 24 inches on center, unless otherwise shown on the 
Contract Drawings. 

2. Miter and weld corners.  Provide open joints at expansion and control joints.  Joint 
width shall be 2 inches larger than expansion or control joint. 

3. Galvanize shelf and relieving angles located in exterior walls. 

G. Miscellaneous Framing and Supports 

1. Furnish miscellaneous steel framing and supports not part of structural steel 
framework, as required by the Contract Drawings to complete the Work. 

2. Fabricate miscellaneous units as shown on the Contract Drawings or, if not shown, of 
required dimensions to receive adjacent other Work to be retained by framing.  
Fabricate from structural steel shapes, plates and bars of welded construction using 
mitered joints for field connection, except as otherwise shown on the Contract 
Drawings. 

3. Equip units with integrally welded anchors for casting into concrete or building into 
masonry.  Furnish inserts if units must be installed after concrete is placed.  Space 
anchors 24 inches on center and furnish minimum anchor units of 1-1/4 inch by 
1/4 inch by 8 inch steel straps, except as otherwise shown on the Contract Drawings. 

4. Fabricate support for suspended toilet partitions as follows: 

a. Beams 
 
Continuous steel shapes of size required to limit deflection to L/360 between 
hangers, but use not less than C8 by 11.5 channels or another shape with 
equivalent structural properties. 

b. Hangers 
 
Steel rods, 1/2-inch minimum diameter, spaced not more than 36 inches on 
center.  Thread rods to receive anchor and stop nuts.  Fit hangers with wedge-
shaped washers for full bearing on sloping flanges of support beam. 

c. Braces and Angles 
 
Steel angles of size required for rigid support of beam and for secure anchorage. 

5. Galvanize miscellaneous framing and supports at exterior locations and where shown 
on the Contract Drawings. 

H. Miscellaneous Steel Trim 

1. Fabricate units from structural steel shapes, plates and bars, with continuously 
welded joints and smooth exposed edges, unless otherwise shown on the Contract 
Drawings.  Miter corners and use concealed field splices wherever possible.  Furnish 
cutouts, fittings and anchorages as required for coordination of assembly and 
installation with other Work.  

2. Galvanize miscellaneous steel trim at exterior locations.  Galvanize miscellaneous 
steel trim at interior locations where shown on the Contract Drawings. 
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I. Floor Plate 

1. Fabricate raised-pattern floor plates from rolled-steel floor plate of thickness and in 
pattern shown on the Contract Drawings. 

2. Abrasive-Surface:  Manufacturer's standard abrasive granules rolled into surface of 
steel plate where shown on the Contract Drawings.  Coefficient of friction (COF) 
shall be 0.6 or higher when tested according to ASTM C 1028. 

3. Include steel angle stiffeners and fixed and removable sections with steel bar drop 
handles for lifting as indicated. 

J. Extruded Nosings and Treads 

1. Fabricate of material, color, sizes and configurations shown on the Contract 
Drawings.  If not shown, fabricate cast-iron units with an integral abrasive finish.  
Lengths shall be as required to accurately fit each opening or conditions. 

a. Integral abrasive filler shall consist of aluminum oxide (corundum), silicon 
carbide or a combination of both, in an epoxy resin binder. 

b. Solid abrasive type units without ribs. 

2. Available Manufacturers 
 
Subject to compliance with requirements, manufacturers offering products that may 
be incorporated in the Work include, but are not limited to, the following: 
 
American Safety Tread Co., Inc., Helena, AL 
Balco Inc., Wichita, KS 
Safe-T-Metal Co., Inc., Mineola, NY 
Wooster Products Inc., Wooster, OH 

3. Drill for mechanical anchors with countersunk holes located not more than 4 inches 
from ends and not more than 12 inches on center, evenly spaced between ends, unless 
otherwise shown on the Contract Drawings.  Use closer spacing if recommended by 
the manufacturer. 

K. Cast Nosings, Treads and Thresholds 

1. Fabricate units of material, color, sizes and configurations shown on the Contract 
Drawings.  If not shown, furnish cast-iron units with an integral abrasive finish.  
Lengths shall be as required to accurately fit each opening or conditions. 

a. Cast units with an integral abrasive grit consisting of aluminum oxide 
(corundum), silicon carbide or a combination of both. 

b. Plain surface texture, except where fluted or cross-hatched surfaces are shown on 
the Contract Drawings. 

2. Available Manufacturers 
 
Subject to compliance with requirements, manufacturers offering products that may 
be incorporated in the Work include, but are not limited to, the following: 
 
American Safety Tread Co., Inc., Helena, AL 
Balco Inc., Wichita, KS 
Safe-T-Metal Co., Inc., Mineola, NY 
Wooster Products Inc., Wooster, OH 

3. Furnish anchors for embedding units in concrete, either integral or applied to units, as 
standard with the manufacturer. 



05506 - 10 

4. Drill for mechanical anchors with countersunk holes located not more than 4 inches 
from ends and not more than 12 inches on center, evenly spaced between ends, unless 
otherwise shown on the Contract Drawings.  Use closer spacing if recommended by 
the manufacturer. 

L. Corner Guards 
 
Fabricate from steel angles of sizes as shown on the Contract Drawings, but not less than 
3 by 3 by 5/16 inch extending from floor to 42 inches above floor.  Fabricate with 
3/8 inch steel base plates for bolting to floor and with 1/4 by 2 inch steel strap braces at 
top.  Furnish at least 2 vertical angles at each location along the length of the ladder 
where connections are made (except at internal corners), with strap extended between 
angles and from each angle to wall or column. 

M. Wheel Guards 
 
Fabricate from 3/4-inch thick, hollow-core, gray-iron castings of size and shape shown on 
the Contract Drawings.  Fabricate with holes for countersunk anchor bolts and grouting. 

N. Pipe Bollards 

1. Fabricate from Schedule 40 black steel pipe, unless otherwise shown on the Contract 
Drawings.  Prime and finish with two coats of paint as specified in Division 9 Section 
on Painting.  Cap bollards with 1/4-inch minimum steel plate finished to match pipe, 
unless indicated to be concrete filled. 

2. Fabricate sleeves for bollard anchorage from steel pipe, matching shape and 
configuration of bollard and with outside dimensions not less than 3/4 inch greater 
than outside dimensions of bollard.  Weld 1/4-inch thick steel plate closures to 
bottoms of sleeves.  Plate closures shall be 1 inch greater in length and width than 
outside dimensions of sleeves. 

3. Reflective marking tape, if any, shall be in color shown and as specified in Division 2 
Section on removable retro-reflective pavement marking tape. 

2.03 SHOP PAINTING 

A. Surface Preparation 
 
Prepare ferrous metal surfaces to comply with requirements for SSPC surface preparation 
specifications and environmental exposure conditions of installed metal fabrications as 
follows: 

1. Exterior:  SSPC-SP 6. 

2. Interior:  SSPC-SP 3. 

B. Apply shop primer to surfaces of metal fabrications, except those that are galvanized or 
shown on the Contract Drawings to be embedded in concrete or masonry, in compliance 
with requirements of SSPC-PA 1 for shop painting. 
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PART 3. EXECUTION 

3.01 PREPARATION 

Coordinate and furnish anchorages, setting drawings, diagrams, templates, instructions and 
directions for installation of anchorages, such as concrete inserts, sleeves, anchor bolts and 
miscellaneous items having integral anchors, that are to be embedded in concrete or masonry 
construction.  Coordinate delivery of such items to the construction site in time for 
installation. 

3.02 INSTALLATION 

A. Furnish and install anchorage devices and fasteners where necessary for securing 
miscellaneous metal fabrications to in-place construction, including threaded fasteners for 
concrete and masonry inserts, toggle bolts, through-bolts, lag bolts, wood screws and 
other connectors as required. 

B. Cutting, Fitting and Placement 
 
Perform cutting, drilling and fitting required for installation of metal fabrications.  Set 
Work accurately in location, alignment and elevation plus level, true and free of rack, 
measured from established lines and levels.  Furnish and install temporary bracing or 
anchors in formwork for items that are to be built into concrete masonry or similar 
construction. 

C. Fit exposed connections accurately together to form tight hairline joints.  Weld 
connections that are not to be left as exposed joints, but cannot be shop welded because 
of shipping size limitations.  Grind exposed joints smooth and touch-up shop paint coat.  
Do not weld, cut or abrade surfaces of exterior units that have been hot-dip galvanized 
after fabrication and are intended for bolted or screwed field connections. 

D. Field Welding 
 
Comply with AWS D1.1 and D1.3 for procedures of manual shielded metal-arc welding, 
appearance and quality of welds made and methods used in correcting welding Work. 

E. Setting Loose Plates 

1. Clean concrete and masonry bearing surfaces of bond-reducing materials and 
roughen to improve bond to surfaces.  Clean bottom surface of bearing plates or 
surfaces. 

2. Set loose leveling and bearing plates on wedges or other adjustable devices.  After 
bearing members have been positioned and plumbed, tighten anchor bolts.  Do not 
remove wedges or shims, but if protruding, cut off flush with edge of bearing plate 
before packing with grout. 

F. Miscellaneous Framing and Supports 
 
Install framing and supports in compliance with requirements of items being supported, 
including manufacturer's written instructions and requirements. 

G. Supports for Toilet Partitions 
 
Anchor supports securely to and rigidly brace from overhead building structure. 
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H. Nosings, Treads and Thresholds 

1. Install with anchorage system indicated complying with manufacturer's 
recommendations. 

2. Apply black bituminous coating to concealed bottoms, sides and edges of cast-iron 
units set into concrete. 

3. Seal thresholds exposed to exterior with elastomeric sealant, complying with the 
applicable Division 7 Section on Sealants, for a watertight installation. 

I. Wheel Guards 
 
Anchor wheel guards to concrete or masonry construction complying with manufacturer's 
instructions.  Fill cores solidly with concrete. 

J. Bollards 

1. Install bollards vertical to line and grade shown on the Contract Drawings. 

2. Anchor bollards with 4 bolts through bottom plate with minimum 4 inch embedment 
into concrete, by core-drilling and grouting into concrete or by anchoring in place 
with concrete footings, as shown on the Contract Drawings. 

3. Vibrate and tamp concrete to consolidate.  Support and brace bollard until concrete 
has cured. 

4. Seal joint between concrete footings and surrounding pavement and sidewalk in 
accordance with Division 2 Section on Pavement Joint Sealing. 

3.03 ADJUSTING 

A. Touch-Up Painting 

1. Shop Painted Surfaces:  Immediately after erection, clean field welds, bolted 
connections and abraded areas of shop paint.  Paint exposed areas with same material 
as used for shop painting to comply with SSPC-PA 1 for touching up shop painted 
surfaces.  Apply by brush or spray in a minimum dry film thickness of 2.0 mils. 

2. Galvanized Surfaces:  Immediately after erection, clean field welds, bolted 
connections and abraded areas.  Apply galvanizing repair paint to comply with 
ASTM A 780. 

END OF SECTION 
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SECTION 05506 

MISCELLANEOUS STEEL 

APPENDIX "A" 

SUBMITTALS 
Submit the following in accordance with the requirements of "Shop Drawings, Catalog Cuts and 
Samples" of Division 1 - GENERAL PROVISIONS: 

A. Product Data 
 
Manufacturer's technical information, specifications, anchor details and installation 
instructions for miscellaneous steel products used, including grout and paint products. 

B. Shop Drawings 
 
For fabrication and erection of miscellaneous metal fabrications.  Include plans, 
elevations and details of sections and connections.  Show anchorage and accessory items.  
Furnish templates for anchor and bolt installation under other Sections if required. 

C. Samples 
 
Representative samples of materials, color, texture or design of finished products for 
nosings, treads and thresholds, if any. 

D. Design Calculations 
 
Submit design calculations signed and sealed by a professional engineer licensed in the 
state in which Work is to be performed, showing compliance with Design and 
Performance Requirements loading criteria. 

E. Qualifications 

1. Professional Engineer:  Include experience qualifications. 

2. Fabricator:  Experience, in-service performance and capability qualifications. 

3. Welder:  Evidence of current AWS certification. 

END OF APPENDIX "A" 
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A REVISED 7/20/00 

DIVISION 16 

SECTION 16000 

ELECTRICAL GENERAL REQUIREMENTS 

PART 1. GENERAL 

1.01 SUMMARY 

Unless otherwise shown on the Contract Drawings, or unless otherwise specified in other 
Sections of these Specifications, the general requirements specified in this Section are 
applicable to all electrical work of this Contract.  Additional requirements applicable to 
individual Sections of these Specifications are specified in those Sections, or are shown on 
the Contract Drawings. 

1.02 REFERENCES 

The following is a listing of publications referenced in this Section: 

American National Standards Institute (ANSI) 

ANSI C 2 National Electrical Safety Code. 

American Society of Testing and Materials (ASTM) 

ASTM D 178 Standard Specification for Rubber Insulation Matting. 

National Fire Protection Association (NFPA) 

NFPA 70 National Electrical Code. 

Occupational Safety and Health Administration (OSHA) 

1.03 QUALITY ASSURANCE 

A. Any entity performing Work shall have had experience on at least two projects involving 
quantities and complexities at least equal to those required under this Division or the 
applicable Section thereof. 

B. All workmen performing under this Division shall be skilled workers of the trade 
involved.  Where specialty work, such as splicing or welding are required, submit proof 
of training, experience and work history for each workman, for review by the Engineer.  
Only approved workmen shall perform specialty work. 

C. All electrical work shall be performed under the supervision of an electrical contractor, 
licensed in the state (and the city as required) in which the work is to be performed.  
Submit a copy of the qualifying license for review by the Engineer. 

D. All calculations required by this and other various Sections of these Specifications, or as 
shown on the Contract Drawings, shall be certified and sealed by a Professional Engineer 
licensed in the state in which the Work is to be performed, and shall be submitted to the 
Engineer for review. 
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E. Various Sections of these Specifications contain the requirement for the specific material 
or equipment to be furnished with an experience statement "satisfactorily used for 
purposes similar to those intended herein" or words of similar intent and a statement that 
specifies the required experience time.  These statements shall mean that the 
manufacturer of the material or equipment being furnished for the Work specified in this 
Contract shall have manufactured similar material or equipment to that specified, for at 
least the time specified. 

F. In various Sections of this Division there is a statement that refers to the length of 
required experience that must be satisfied. 

G. Polyvinyl Chloride (PVC):  PVC conduits, PVC-insulated power wiring, or items 
containing PVC, except PVC-insulated wiring for communications systems, remote 
control, signaling, and power limited circuits, shall not be installed in any indoor area.  
PVC-insulated wiring for communications systems, remote control, signaling, and 
power-limited circuits shall be furnished and installed in accordance with NFPA 70. 

H. Asbestos 

Asbestos or items containing asbestos shall not be furnished or installed. 

I. Conformance Labels 

All electrical materials and equipment for which there is a nationally recognized standard 
shall bear the conformance labeling of the third party inspection authority, such as 
Underwriters Laboratories Inc., Factory Mutual, ETL, or approved equal.  Where the 
phrase "where there are established UL standards, shall bear the UL label", or words of 
similar intent appear in other Sections, the instructions for the conformance label above 
shall apply. 

1.04 CODES AND STANDARDS 

A. The electrical installation shall conform to all requirements of ANSI C2, NFPA 70, and 
the codes and standards specified in other Sections, all local codes and the requirements 
of OSHA, which would be applicable if the Authority were a private corporation. 

B. Standards publications of technical organizations and regulatory agencies are referenced 
in other Sections, and unless stricter requirements are indicated, materials and equipment 
so specified shall be manufactured, tested and installed to conform, as a minimum, to the 
requirements of such reference standards and publications. 

C. Installations for aeronautical markers, lighting, guidance signs, and other work as shown 
on the Contract Drawings, shall comply with the standards of the Federal Aviation 
Administration (FAA), where applicable. 

D. In case of conflict between provisions of codes, laws and ordinances, the more stringent 
requirement shall apply. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Deliver material in manufacturers' original unopened protective packaging. 

B. Store materials in original packaging in a manner to prevent soiling, physical damage, 
wetting or corrosion prior to installation. 
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C. Handle in a manner to prevent damage to finished surfaces. 

D. Where possible maintain protective coverings until installation is complete and remove 
such covers as part of final cleanup. 

E. Touch up any damage to finishes to match adjacent surfaces to the satisfaction of the 
Engineer. 

1.06 SUBMITTALS 

See Appendix "A" for submittal requirements. 

1.07 SPECIAL TERMS 

Throughout this and other Sections of this Division the term "Authority" is used.  In PATH 
contracts, substitute the term "PATH" is deemed substituted for the term "Authority". 

PART 2. PRODUCTS 

2.01 MATERIAL AND EQUIPMENT TO BE FURNISHED 

Equipment and materials furnished shall be new and unused, prior to this installation, first 
grade commercial quality and shall be essentially the standard cataloged products of a 
manufacturer regularly engaged in the manufacture of the products.  Only those items 
specifically shown on the Contract Drawings as existing, relocated or Authority furnished 
shall be reused in this installation.  Rebuilt or remanufactured equipment will not be 
permitted. 

2.02 IDENTIFICATION 

A. All parts of equipment, such as switchboards, panel boards, safety switches, motor 
starters, circuit breakers, time clocks, contactors and similar items shall be identified by 
name, function or control with laminated plastic nameplates consisting of two black 
sheets with one white sheet bonded to and between the two outer sheets and having 
letters machine engraved in the face sheet to the depth of the white plastic.  Nameplates 
shall not be smaller than 1 inch by 3 inches with characters not less than one-quarter inch.  
Where letter sizes are not specified, use one-inch high letters for panel boards, 
switchboards and motor control centers and one quarter inch high elsewhere.  
Nomenclature shall be according to a schedule approved by the Engineer. 

B. All device plates other than lighting switch plates, telephone and 120 volt, single phase, 
15 or 20 ampere receptacles, shall have black or white (as directed) silk-screened 
lettering Helvetica Medium type face (or other type face as directed by the Engineer) 
designating: 

1. System. 

2. Voltage (where applicable). 

3. Number of phases (where applicable). 

4. Current rating (where applicable). 

5. Frequency (where applicable). 
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C. Before placing orders for nameplates or silk-screened device plates, submit a typewritten 
list to the Engineer for review. 

D. The outside of the covers of all junction or pull boxes located above hung ceilings and the 
inside of the covers of all junction or pull boxes exposed shall be labeled with an 
indelible marker indicating the operating voltage and the system contained therein. 

E. All device plates of receptacles connected to a standby or emergency power distribution 
system shall be labeled with an orange plastic nameplate, engraved with the panel board 
and circuit number to which the receptacle is connected.  Nameplate character engraved 
shall be not less than one-quarter inch in height. 

F. Unless otherwise shown on the Contract Drawings, all panel boards, switchboards, 
switchgear, circuit breakers, switches and transformers connected to a standby or 
emergency power distribution system shall be finished Federal Safety Orange in color. 

2.03 RUBBER MATTING 

A. Provide continuous insulated rubber matting not less than 36 inches wide and not less 
than one quarter inch thick in one piece in front of: 

1. Substation transformers. 

2. Switchgear. 

3. Switchboards. 

4. Motor control centers. 

5. Panel boards. 

6. On each side and end of a standby or emergency generator set. 

7. Other locations as shown on the Contract Drawings. 

B. Matting shall conform to ASTM D 178, Type 2. 

PART 3. EXECUTION 

3.01 GENERAL 

A. Work of this Division shall include all labor, material and apparatus necessary for the 
completion of all electrical work as shown on the Contract Drawings and as hereinafter 
specified, left ready for satisfactory operation. 

B. Coordinate with Authority operations and construction by other trades. 

1. Coordinate with the Work of all trades as necessary to facilitate timely completion, 
avoid unnecessary cutting and patching and to ensure proper installation and 
operation of all equipment. 

2. Coordinate all components and aspects of the Work, in order to minimize power 
shutdowns to the power distribution systems.  Should any part of the Work require an 
"off-hours" shutdown in excess of 8 hours, supply temporary services or feeders as 
required to maintain operation of the existing systems and equipment. 
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3. Furnish to appropriate trades, shop drawings, catalog cuts and instructions necessary 
for construction of concrete bases, concrete encasement, anchor bolts, and other 
construction required to accommodate installations under other Sections. 

4. Obtain all wiring diagrams and other instructions required for proper electrical 
connection of equipment installed or furnished under other Divisions of these 
Specifications and coordinate the installation, wiring and connections for equipment 
furnished under this Division, or other various Divisions. 

C. The arrangement of electrical equipment and conduit runs as shown on the Contract 
Drawings and described in the Specifications is schematic.  Locate and install electrical 
work in coordination with other trades so that all electrical equipment and material is 
installed with working clearances in accordance with NFPA 70.  Route conduit to avoid 
interference with existing installation and with work to be performed by other trades. 

D. The location of equipment and motors shown on the Contract Drawings shall be subject 
to minor revisions due to field conditions or coordination with other trades without any 
increase in Contractor's compensation.  Prior to roughing-in, verify the exact location of 
all electrical connections to equipment and motors from reviewed shop drawings and 
field verification. 

E. Maintain records of all inspections, testing, overload and overcurrent settings throughout 
the construction and any corrective actions taken, and submit records to the Engineer for 
review. 

F. All electrical work shall be subject to inspection by the Engineer.  Correct any deficient 
work, as required for the approval of the Engineer. 

G. Any equipment, materials, wiring or labor that are a necessary part of the electrical work 
and to its proper performance, although not specifically mentioned herein or shown on 
the Contract Drawings, shall be furnished and installed as if called for in detail, without 
additional cost to the Authority. 

3.02 REMOVALS, RELOCATIONS, RECONNECTIONS, RESTORATIONS 

A. Relocate existing equipment and materials as shown on the Contract Drawings. 

B. Unless otherwise shown on the Contract Drawings, existing equipment and materials that 
are to be removed and not required to be relocated under this Contract, will become the 
property of the Contractor and shall be removed from the property of the Authority, and 
shall be properly disposed of.  Disposal of equipment and materials shall comply with all 
local, state and Federal laws and regulations as if the Authority was a private corporation. 

C. Unless specifically shown on the Contract Drawings, salvaged equipment and materials 
shall not be reused in the installation. 

D. If existing electrical feeders, wiring, conduit, lighting fixtures or equipment interfere with 
the installation of new construction of any trade, the existing electrical feeder, wiring and 
conduit shall be rerouted or the equipment relocated in a manner approved by the 
Engineer to permit installation of the new construction.  Where existing circuits or 
devices, or portions of the existing wiring system are to remain in service, but are 
interrupted by the construction, continue the existing wiring to maintain the remainder of 
the wiring system in operation. 
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E. Notify the Engineer immediately of any damage caused by the Contractor to existing 
wiring, services or feeders that are to remain in service.  Repair the damage in a 
workmanlike manner to restore to service, at no cost to the Authority. 

F. Before shutdown or discontinuation of service on any circuit, system or feeder, 
coordinate such activities with the Engineer in order to minimize shutdown periods.  
Provide a minimum of two weeks notice in writing to the Engineer before performing any 
shutdowns.  The minimum period may be reduced with the express written permission of 
the Engineer. 

3.03 LOCATION OF EQUIPMENT 

A. Unless otherwise shown on the Contract Drawings, the location of outlets or devices, 
from finished floor to center of plate or device, shall be as follows: 

1. Lighting switches:  48 inches. 

2. Thermal switches:  48 inches. 

3. Receptacles:  16 inches. 

4. Telephone outlets:  16 inches. 

5. Fire alarm stations:  48 inches. 

6. Fire alarm horn/light signals:  7 feet 6 inches. 

7. Clocks:  7 feet 8 inches. 

B. Unless otherwise shown on the Contract Drawings, the location of equipment, from 
finished floor to top of enclosures shall not exceed 6 feet, 6 inches, and shall not protrude 
more than 4 inches if higher than 27 inches. 

1. In exposed or public locations, panel boards and cabinets shall generally be flush 
mounted and all covers shall be identical in layout and size, and shall be installed to 
maintain a level and straight top and bottom alignment. 

2. In concealed locations, or in closets or electrical or mechanical rooms, or non-public 
locations, panel boards and cabinets shall generally be surface mounted and shall be 
installed to maintain a level and straight top alignment. 

3.04 DISSIMILAR METALS 

A. Dissimilar metals shall mean those metals that are incompatible with one another in the 
presence of moisture, as determined from their relative positions in the Electrochemical 
Series, or from test data.  Where dissimilar metals come in contact, paint the joint both 
inside and out with approved coating so as to exclude moisture from the joint, or provide 
a suitable insulating barrier separating the metals. 

B. Transitions in raceways, from one metal to a dissimilar metal shall only be made at boxes 
or other enclosures, except where shown on the Contract Drawings. 

3.05 NAMEPLATES 

Secure nameplates on equipment or walls with stainless steel or brass screws. 
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3.06 RUBBER MATS 

A. Install rubber mats in front of each panelboard, switchboard, motor control center, 
switchgear and substation transformers, and along each side and the end or each 
generator set, or as shown on the Contract Drawings. 

B. Rubber mats, when installed, shall lay flat without curling. 

3.07 CUTTING AND PATCHING 

A. Perform all cutting and patching of existing construction required for installation of all 
materials and equipment as specified in this Division. 

B. Perform all patching to match existing adjacent construction to the satisfaction of the 
Engineer and using the best possible workmanship of the various trades involved. 

3.08 FINAL FIELD TESTS 

A. The entire electrical installation shall be inspected prior to final acceptance testing, 
thoroughly cleaned, and damaged finishes touched up after final completion and prior to 
final acceptance testing being performed.  Not less than 30 days prior to the testing, 
furnish a test plan, to the Engineer for review, outlining all aspects of the testing, 
including tests to be performed and the expected results. 

B. Perform the following field test in the presence of the Engineer to demonstrate the 
reliability of the electrical installation.  Give the Engineer a minimum of one-week 
advance notice of such tests. 

1. Operate all electrical systems and equipment for a period of 24 hours, unless in the 
opinion of the Engineer, a different test period is required, to prove the operation and 
performance of a system and its equipment. 

2. Should the foregoing test reveal any defects, promptly correct such defects and re-run 
the tests until the entire installation conforms to the requirements of these 
Specifications and the Contract Drawings. 

C. Tests requiring certified reports and those requiring factory or field inspection shall be 
conducted and reported to the Engineer in conformance with standards herein specified. 

D. In addition to the tests outlined above, after completion of the electrical system and prior 
to occupancy: 

1. The following equipment and devices, as a minimum, shall be thermographically 
inspected utilizing a Hughes Aircraft Probeye infrared detector, or approved equal, 
with videotaping attachment. 

a. High voltage cable splices and connections. 

b. Switchboard. 

c. Transformer. 

d. Switchgear. 

e. Panelboards. 

f. Motor control centers. 
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g. Automatic transfer switch and emergency power system connections. 

h. Chiller motor and starter connections. 

i. All 600 volt (nominal) cable connections rated 100 amperes (#3 AWG) or 
greater. 

j. Other equipment as shown on the Contract Drawings. 

2. The inspection shall be made by an independent inspection company such as Infrared 
Services, Inc, Montville, N.J., General Electric Apparatus Service Division, or 
approved equal.  The inspection shall be made with all equipment, motors, lighting 
fixtures, and miscellaneous loads operating and with all equipment covers removed.  
Inspection reports complete with color photographs of the infrared scan and control 
photographs indicating the ambient temperature and any hot spots of each item 
inspected shall be submitted to the Engineer for approval.  Any equipment, 
connections or devices indicated to be operating improperly performing equipment 
shall be replaced or repaired by the Contractor at no cost to the Authority.  The cost 
of the inspections and necessary repairs shall be included in the Contract. 

E. Demonstrate to the Engineer equipment or systems installed or modified in this Contract. 

1. After completion of all testing, and prior to placing equipment or systems in 
operation, demonstrate the features and operation of the equipment or systems to the 
Engineer, and all other staff or interested parties, as designed by the Engineer, so that 
operational and maintenance personnel are familiarized with the equipment and 
systems, as follows: 

a. Switchboards and panelboards. 

b. Transformer. 

c. Switchgear. 

d. Motor control centers. 

e. Fire alarm and smoke detection systems. 

f. Automatic transfer switches. 

g. Standby/Emergency generator sets. 

h. Other equipment as shown on the Contract Drawings. 

2. Provide the necessary accessories, test equipment, and personnel, for each 
demonstration. 

3. Complete all arrangements for the demonstrations through the Engineer. 

4. Upon the completion of each demonstration or instructional session, obtain "sign-off" 
from the Engineer.  The "sign-off" shall state that the demonstration or instructions 
for use were provided, that they were complete and were given to the designated 
personnel. 

END OF SECTION 



16000 - 9 

SECTION 16000 

ELECTRICAL GENERAL REQUIREMENTS 

APPENDIX "A" 

SUBMITTALS 

Submit the following in accordance with the requirements of "Shop Drawings, Catalog Cuts and 
Samples" of Division 1 - GENERAL PROVISIONS: 

A. Shop Drawings 

1. Substation and high-voltage transformers. 

2. Switchgear. 

3. Switchboards. 

4. Motor control centers. 

5. Emergency lighting battery systems. 

6. Working drawings for the installation sequence of medium voltage cables, and other 
systems where shown on the Contract Drawings, including the reel designations for 
each leg of the installation.  Drawings shall include the calculations for pulling 
tensions and sidewall pressure of all cable pulls, including identification of manhole 
locations with splices and manholes that will be "pulled-through" without splicing.  
Calculations shall be certified and sealed by a Professional Engineer licensed in the 
State in which the Work is to be performed. 

B. Catalog Cuts 

1. Conduit, and fittings. 

2. Wire and cable. 

3. Wiring devices. 

4. Multi-outlet assemblies. 

5. "Standard" outlet and junction boxes. 

6. Medium voltage cable, splicing and termination kits. 

7. Lightning arresters. 

8. Capacitors. 

9. Panel boards and cabinets. 

10. General purpose transformers. 

11. Circuit breakers. 

12. Lighting fixtures. 

13. Pulling devices and end seals. 

14. Special pull and junction boxes. 
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15. Supporting devices. 

C. Certifications 
 
Training, experience and work history for certified splicers and welders. 

D. Design Calculations 
 
Calculations where required by the Specifications or the Contract Drawings. 

E. Maintenance Manuals 
 
Operation and maintenance manuals, where required by the Specifications or the Contract 
Drawings. 

F. Schedules 
 
Nameplate designations. 

G. Record Documents 
 
One set of Shop Drawings revised, completed and brought up to date showing the 
permanent construction as actually made, in accordance with "Shop Drawings, Catalog 
Cuts and Samples" of Division 1, and showing the exact location of all equipment and 
conduit runs, as actually installed. 

H. Site Inspection Reports 
 
A final copy of the records and certified test reports for all tests, to the Engineer for 
review, for not less than the following: 

1. Primary cable and terminators insulation testing. 

2. Insulation testing of 600V (nominal) cables rated 100 amperes (#3 AWG) and above. 

3. Ground resistance test of each service ground. 

4. Ground fault circuit breaker and receptacle testing. 

5. Setting of all adjustable overcurrent devices. 

6. Setting or size of all overload elements installed, indicating the following: 

a. Motor designation. 

b. Nameplate horsepower, full load current, voltage and phases. 

c. Operating current and voltage. 

d. Overload element size or setting. 

7. Emergency power distribution equipment and system test results. 

END OF APPENDIX "A" 
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N 10/1/96  

DIVISION 16  

SECTION 16561  

TAXIWAY AND RUNWAY GUIDANCE SIGNS  

PART 1.  GENERAL 

1.01  SUMMARY  

This Section specifies requirements for taxiway and runway guidance signs.  

  1.02  REFERENCES  

The following is a listing of the publications referenced in this Section:  

American Association of State Highway and Transportation Officials (AASHTO)  

AASHTO  LRFD Specifications for Structural Supports for Highway Signs, 
Luminaires, and Traffic Signals  

  American Society for Testing and Materials (ASTM)  

 ASTM A 153  Standard Specification for Zinc Coating  (Hot Dip) on Iron and Steel 
Hardware  

ASTM D 4956  Specification for Retroreflective Sheeting for Traffic Control  

  Federal Aviation Administration (FAA) Advisory Circulars  

AC 150/5340-18F Standards for Airport Sign Systems  

AC 150/5345-26D  FAA Specification for L-823 Plug and Receptacle, Cable Connectors  

AC 150/5345-42H  Specification for Airport Light Bases, Transformer Housings, Junction 
Boxes, and Accessories  

AC 150/5345-44K  Specification for Runway and Taxiway Signs  

AC 150/5345-47C  Specification for Series to Series Isolation Transformers for Airport 
Lighting Systems  

 National Fire Protection Association (NFPA)  

 NFPA 70  National Electrical Code  

  1.03  DESIGN AND PERFORMANCE REQUIREMENTS  

A. General  

Taxiway and runway guidance signs, hereinafter referred to as "Signs," shall be 
retroreflective and shall be the internally illuminated, non-fiber optics type, and shall 
conform to AC 150/5345-44K or its latest edition, other referenced publications, and to 
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the requirements of this Section.  In the event of conflict, the more stringent of these shall 
apply.  

B. Design Requirements  

1. Types  

a. Type L-858YDirection, Destination, and Boundary Signs: Sign faces shall 
contain a black legend on yellow background.  

b. Type L-858RMandatory Instruction Signs:  Sign faces shall contain a white 
legend on a red background.  

c. Type L-858LTaxiway and Runway Location Signs:  Sign faces shall contain a 
yellow legend and border on a black background.  

d. Type L-858BRunway Distance Remaining Signs:  Sign faces shall contain a 
white legend on a black background.  

2. Size  

a. Types L-858Y, L-858R, and L-858L signs shall be Size 3, as defined in AC 
150/5345-44G.  

b. Type L-858B shall be Size 4, as defined in AC 150/5345-44K.  

3. Style  

a. Unless otherwise indicated on the Contract Drawings, all Signs shall operate 
from either a Style 3, 5-step series lighting circuit, or a Style 5, single-step series 
lighting circuit, as defined in AC 150/5345-44K, and shall be energizeable and 
operable at any incoming current value of the series lighting circuit between 2.8 
and 6.6 Amperes without flickering.  

b. The Signs operating on a Style 3 series lighting circuit shall have an internal 
current regulator maintaining required secondary current through the lamp at all 
current values of the series lighting circuit between 2.8 and 6.6 Amperes. Signs 
operating on a Style 5 series lighting circuit shall operate without the use of an 
internal current regulator. The illumination level and uniformity shall be 
maintained across all brightness steps.  

4. Class:  Signs shall operate in Class 1 conditions, as defined in AC 150/5345-44K.  

5. Sign Legend:  The dimensions of the sign legend characters, numerals, and graphics 
shall be in accordance with AC 150/5340-18F and AC 150/5345-44K.  

6. Structural Criteria  

a. Legend panels, panel supports, and mounting legs shall conform to the 
requirements of Paragraph 3.2 of AC 150/5345-44K.  

b. The allowable design stress for all items other than the frangible points and tether 
shall be 125% of the allowable stresses specified in AASHTO LRFD 
Specifications for Structural Supports for Highway Signs, Luminaires, and 
Traffic Signals.  

c. A high-strength, galvanized steel tether shall be furnished and attached to each 
mounting leg at the breakaway section and its foundation.  Each tether and its 



16561 - 3  

connections shall be designed to withstand its proportional static load of 1.3 psi 
acting normal to the sign panel with a factor of safety of 4.0. The length of the 
tether shall be as shown on the Contract Drawings and shall not allow for sign to 
snap in case of the sign failure.  

  C.  Performance Requirements  

  1.  Sign Operation  

a. The luminance level and uniformity of the Sign shall be maintained across all 
series lighting circuit current values, as measured from the primary side of the 
isolation transformer.  

b. Power input from the series lighting circuit shall be made through isolation 
transformers, properly rated, and conforming to AC 150/5345-47C.  

  2.  Sign Face  

a.  The sign legend shall consist of a polycarbonate material with the sign message 
bonded to it. The background color shall be a retroreflective material bonded to 
the polycarbonate material behind the sign message. The color and luminance 
factor of the retroreflective panels shall be in accordance with ASTM D 4956 for 
Type I sheeting. The manufacturer shall guarantee the bonding of the 
retroreflective material against peeling for 2 years.  

  3.  Sign Luminance  

a. The internally illuminated background of the Type L-858Y Signs and the legend 
of the Type L-858L Signs shall have an average luminance from 50 to 150 cd/m2 
(15 to 44 footlamberts).  The background luminance of the Type L-858R Sign 
shall have an average luminance of 10 to 30 cd/m2 (2.9 to 8.7 footlamberts).  The 
legend of the Types L-858R and L-858B Signs shall have an average luminance 
from 100 to 300 cd/m2 (29 to 87 footlamberts). The luminance ratio between red 
and white elements of the Type L-858R Signs shall not exceed 1:10.  The 
message of all Signs shall be clearly visible and legible from a distance of 800 
feet.  These luminance levels shall be maintained across all brightness steps.  

b. The luminance uniformity of the Sign background shall not exceed a maximum 
to minimum ratio of 5 to 1.  The luminance uniformity of the Sign legend shall 
not exceed a maximum to minimum ratio of 5 to 1.  The luminance uniformity 
shall be maintained across all brightness steps.  

  1.04  QUALITY ASSURANCE  

A. Entities performing the Work of this Section shall have the following qualifications:  

1. The sign Manufacturer shall have been manufacturing runway/taxiway guidance 
signs and aeronautical lighting products as a major product line for a minimum of 
three (3) years.  

2. Installation Experience:  The Installing Contractor shall have three (3) years prior 
experience and technical expertise in the installation of aeronautical series lighting 
and signage technologies.  The Contractor shall have installed, and have satisfactorily 
operational, a minimum of three (3) installations, preferably located in the United 
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States.  These installations shall be of a similar size, type, and complexity as 
described herein. These installations shall be in satisfactory operation for a minimum 
of one year.  

B. Product  

1. The Runway/Taxiway guidance signs shall be fully certified to be in compliance with 
all aspects of FAA Advisory Circular and 150/5345-44K.  

2. The Sign shall be internally illuminated by high output (HO) fluorescent lamps 
operated by cold temperature ballast.  

3. Identical lamps and ballasts shall be used in all sizes and types of Signs supplied for 
ease of maintenance.  Lamps and ballasts shall be manufactured in the United States 
and shall be readily available from commercial electrical supply dealers within the 
Port Authority District.  

4. The electrical and mechanical components or subassemblies shall be available to be 
purchased as spare parts from a minimum of one (1) source of supply.  

5. The minimum power factor of each sign, for all brightness steps, as measured from 
the primary side of the isolation transformer shall be 0.85.  The maximum VA load 
on each sign, at the highest brightness step, as measured from the primary side of the 
isolation transformer, shall be as follows:  

  a.  Single face  

(1) Four-foot Sign:  80 Volt-Amperes  

(2) Six-foot Sign:  80 Volt-Amperes  

(3) Eight-foot Sign:  165 Volt-Amperes  

(4) Ten-foot Sign:  165 Volt-Amperes  

(5) Twelve-foot Sign:  165 Volt-Amperes  

  b.  Double face  

(1) Four-foot Sign:  80 Volt-Amperes  

(2) Six-foot Sign:  165 Volt-Amperes  

(3) Eight-foot Sign:  165 Volt-Amperes  

(4) Ten-foot Sign:  165 Volt-Amperes  

(5) Twelve-foot Sign:  225 Volt-Amperes  

6. The luminance of each sign shall comply with FAA AC 150/5345-44K and the 
requirements of this Section.  

7. The rated life of the lamp(s) used to illuminate the Sign shall be no less than 9000 
hours, at rated voltage and rated current.  

8. The tether shall be constructed of high-strength steel cable, and its connections shall 
be hot dip galvanized as per ASTM A 153.  
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  1.05  DELIVERY, STORAGE AND HANDLING  

A. The Signs shall be wrapped for protection during delivery, storage, and handling.  Wet or 
damp wrapping shall be removed, and disposed of, to prevent staining finish.  

B. Deliver materials in manufacturer's original, unopened, protective packaging.  

C. Store materials in original packaging in a manner to prevent soiling and physical damage, 
prior to installation.  

D. Handle in a manner to prevent damage to finished surfaces.  

E. Where possible, maintain protective covering until installation is complete and remove 
such coverings as part of final cleanup.  

  1.06  MANUALS  

Twenty (20) instruction booklets shall be included with each order of signs that shall include 
installation instructions, maintenance procedures, troubleshooting procedures (including 
operating voltage and point readings), and a complete parts list. It shall also describe the lamp 
wattage or current needed to maintain the luminance levels specified herein.  

PART 2.  PRODUCTS  

  2.01  MATERIALS  

A.  Each sign shall include mounting legs and hardware; electrical disconnects; any required 
series circuit adapter units for Style 3 signs; and instruction booklets.  Materials used 
shall not deteriorate or rust.  Separators shall be used to avoid contact between dissimilar 
materials.  

  2.02  CONSTRUCTION FEATURES  

A. Sign Construction  

1. The Signs shall be constructed of lightweight, non-ferrous materials and shall be 
designed for installation on a concrete pad. No sign shall present a target for ground 
radar sweeps. All required mounting hardware, except anchor bolts, shall be supplied 
with each sign.  

2. Each multiple lamp Sign shall be equipped with a lamp bypass circuit that shall 
maintain a reduced illumination level upon failure of one lamp.  

3. Signs shall consist of legends mounted on one or both sides, as required by the 
Contract Drawings or the requirements of this Contract.  The Sign legends shall have 
retroreflective material that shall meet the color and reflectivity requirements of 
ASTM D 4956 Type I sheeting.  

4. The exterior color of the sign enclosure shall be black. Reflective material tags shall 
be applied to the back and sides of the sign such that the sign shall be visible to 
vehicles during hours of darkness.  
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5. The sign face assembly shall have gasketing between the Sign material and the 
housing so that the interior of the Sign enclosure shall remain free from dirt, sand and 
dust.  

6. Sign Numbering:  The manufacturer shall affix white, reflectorized, 4" high, stick-on 
numerals on the side of each Sign enclosure. The number shall correspond to the Sign 
number shown in the Sign Legend on the Contract Documents.  

B. Mounting Legs:  Mounting legs for each Sign shall be equipped with frangible couplings 
with breakaway points located no more than two inches above the concrete pad. The 
frangible couplings shall withstand wind loads of 200 miles per hour, and shall break 
before reaching an applied static load of 1.3 psi. Each frangible coupling shall be 
permanently marked with the manufacturer's name and size of the Sign for which the 
coupling is intended.  

C. Tether:  Each Sign shall be supplied with tethers, each of which shall be secured to one of 
the mounting legs at the breakaway section.  The tethers shall remain attached to the 
mounting leg and sign foundation.  

D. Nameplate:  The nameplate shall be mounted to the exterior of the sign enclosure at the 
topside of the sign. The nameplate data shall include the maximum VA load from the 
primary side of the transformer.  

E. Electrical Features  

1. Ballasts and all other electrical components shall be easily accessible in an enclosure 
mounted to the exterior of the sign structure.  

2. The Signs shall be relampable without the use of tools. Loose parts shall be tethered 
to, or otherwise prevented from blowing away from, the installed Sign enclosure.  All 
screws or latches shall be the captive type, and shall be easy to open and close.  

3. Power input from the lighting circuit shall be made through an isolation transformer 
conforming to AC 150/5345-47C.  

4. The length of the power input leads shall be field adjustable and shall allow for lead 
termination in a Type I, Class A, Style 9 receptacle, conforming to AC 150/5345-
26D.  

5. The minimum power factor and maximum load, in Volt Amperes, of each Sign, for 
all brightness steps, as measured from the primary side of the isolation transformer, 
shall be as specified in Article 1.04 of these Specifications.  

6. Electrical Disconnect:  An external electrical disconnect switch shall be included in 
each sign assembly.  This switch, when activated, shall de-energize the Sign for 
relamping purposes while maintaining continuity of the series lighting circuit.  The 
switch shall be a make-before-break type.  

7. All wiring shall conform to the requirements of NFPA 70.  All wiring shall be color-
coded, and shall be clearly labeled.  There shall be no exposed wiring, except for the 
power cord.  

8. All electrical materials and equipment for which there is a nationally recognized 
standard shall bear the conformance labeling of the third party inspection authority, 
such as Underwriters Laboratories, Inc., Factory Mutual, ETL, or approved equal.  
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F. Environmental Requirements  

1. Temperature:  Each Sign shall operate in an ambient temperature range of -20 
Degrees Celsius to +55 Degrees Celsius.  

2. Wind:  Each Sign shall withstand exposure to wind velocities that will produce an 
applied static load over the legend panel of 1.3 psi.  

3. Precipitation:  Each Sign shall operate while exposed to fog, wind-driven rain, snow, 
sleet, or other normally encountered ambient humidity conditions.  

PART 3.  EXECUTION  

  3.01  INSTALLATION  

A. Employ the services of a Land Surveyor licensed in the state where the Work is to be 
performed to establish the proposed locations of taxiway/runway signs whose general 
locations are shown on the Contract Drawings.  

B. Install the Signs on concrete foundations as shown on the Contract Drawings.  

C. Place the mounting flanges over the threaded studs in the mounting pad and securely 
fasten. Attach tethers to ½ inch anchor bolts.  

D. Make electrical connections as shown on the Contract Drawings. Adjust length of the 
power cord to remove excessive external cord slag. Adjust jumper for lamp bypass circuit 
to use with a series or shunt regulator.  

E. All Signs installed end to end shall be oriented with the ballast housings facing outward. 
Signs shall be at least 2 inches apart.  

  3.02  FIELD TESTS  

A. Provide all labor and materials for functional and operational tests required and furnish 
the power for the functional tests.  Power for the operational tests will be furnished by the 
Authority.  

B. Should the tests reveal any defects in Taxiway and Runway Sign Equipment installed 
under this Contract, promptly correct such defects and rerun the tests until the entire 
installation is satisfactory to the Engineer in all respects.  

C. Report immediately to the Engineer any defect found in portions of the Taxiway and 
Runway Sign Equipment not installed under this Contract.  Do not attempt to rectify any 
defect found in a component of the system not installed under this Contract unless 
specifically instructed to do so by the Engineer.  The Contractor's compensation for the 
rectifying of such defects at the direction of the Engineer will be determined in 
accordance with the clause of the Contract providing compensation for Extra Work.  

D. Furnish the Engineer with a copy of the "Megger" readings, together with an outline of 
the method used.  If, in the opinion of the Engineer, any reading is lower than the values 
required by the FAA-AC specifications, promptly replace the fixtures and accessories 
involved, or by other means raise the readings to acceptable values.  
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E. After the functional tests have been completed, operate, in the presence of the Engineer, 
all electrical equipment for a period of twenty-four hours.  

END OF SECTION 
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SECTION 16561  

TAXIWAY AND RUNWAY GUIDANCE SIGNS  

APPENDIX A  

SUBMITTAL REQUIREMENTS  

 

Submit the following in accordance with the requirements of "Shop Drawings, Catalog Cuts, and 
Samples" of Division 1 - GENERAL PROVISIONS:  

A. Shop Drawings  

1. Sign assembly, including all fabrication, assembly methods, isolation transformer and 
transformer base, internal and external wiring diagrams.  

2. Internal bracing of each Sign type, including all bolting and/or welding details.  

3. Tether assembly, including all its connections.  

4. Ballast compartment details, including mounting of all components.  

B. Catalog Cuts  

1. Taxiway and Runway Guidance Sign and Base, which shall show the following:  

a. Features and Accessories  

b. Installation Details  

c. Material Specifications  

2. List of electrical and mechanical components or subassemblies for the Sign, 
indicating the source of supply for each.  

3. Testing  

a. Results of tests performed by an independent laboratory testing source in 
accordance with AC 150/5345-44K. These results shall address the following 
areas:  

(1) Visual Examination  

(2) Wind Load and Frangibility Test:  Assembly shall include tethers and their 
connections  

(3) Photometric Test results, including luminance maps  

(4) Rain and Emission Test  

(5) Low and High Temperature Test  

(6) Production Test  

b. Load and power factor data for all brightness steps, as measured from the 
primary side of the isolation transformer.  
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c. Sampling tests for frangible points shall be required. The test procedure shall be 
submitted to the Authority for approval. The number of samples required for 
testing shall conform to MIL Std 105D, Inspection Level 1.  

4. FAA Certification documentation demonstrating that the Signs comply with the 
requirements of AC 150/5345-44G.  

5. Samples  

a. Sign face material with all combinations of retro-reflective material, paint, and 
color film applied to sign face.  

b. Sign face panel with legend and directional arrow as requested by the Engineer.  

6. Calculations  

a. Submit design calculations for the entire sign assembly including tethers and 
their connections for the Authority's approval.  

b. Calculations shall be signed and sealed by a Professional Engineer licensed in the 
state where the installation will take place.  

 

 

 

 

END OF APPENDIX "A"  



 

SECTION 16561  

TAXIWAY AND RUNWAY GUIDANCE SIGNS  

INSTRUCTIONS TO SPECIFIER  

  

A. Contract Drawings  
  
Ensure that the Contract Documents show the following Electrical Drawings:  

  1.  Taxiway and Runway Guidance Sign layouts indicating:  

a. Sign Installation Notes  

b. Switchboard, Transformer and Power Panel Schedules  

c. Sign Circuit Schematic Diagram  

(1) Manholes and handholes locations and numbers  

(2) Sign locations with identification numbers based on the Functional 
Drawings  

(3) Civil coordinate schedule (if required)  

  2.  Base Plans:  

a. Underground ductbanks and conduits  

b. Size and number of conduits in ductbank  

c. Sign locations, single or double face, orientations and identification numbers 

3.  Sign installation Details  

  4.  Sign Legend:  

a. Sign Identification Number  

b. Sign Face Legend (front&back)  

c. Sign Face Bearing  

d. Near Corner of Sign to T/W or R/W  

e. Circuit Destination  

f. Type of Foundation  

g. Sign Size  

B. Ensure that the Contract Drawings show the following items specified 
in the text:  

  (1.03.B.1)  Sign types:  Direction, Destination and Boundary Signs  
Mandatory Instruction Signs  
Taxiway and Runway Location Signs  
Runway Distance Remaining Signs  

  (1.03.B.3)  Sign styles:  Style 3, Style 5  

  (1.03.C.1.b)  Isolation transformer ratings  
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  (1.04.B.2)  Lamp length, wattage and color  

  (2.02.A.1)  Sign enclosure material and fabrication method  

  (3.01.B)  Sign detailed drawing including Sign foundation  

C. Manufacturers  
  
Subject to compliance with the requirements of these Specifications, specify taxiway and 
runway guidance signs of one of the following manufacturers, or approved equal:  
  
ADB Alnaco, Inc.  
Crouse-Hinds Airport Lighting Products NKI, 
Inc.  
Standard Signs, Inc.  

D. Coordination with other Sections  
  
This Section applies specifically to Taxiway and Runway Guidance Signs.  For 
installation of a complete Taxiway and Runway Lighting System, ensure that the 
following Sections, at a minimum, are incorporated in the Specifications:  
  
RACEWAYS  
UNDERGROUND CONDUIT SYSTEMS  
WIRES, CABLES, SPLICES, TERMINATIONS (600 VOLTS ORLESS)  
WIRES, CABLES, SPLICES, TERMINATIONS (MEDIUM VOLTAGE)  
BOXES AND FITTINGS  
TAXIWAY/RUNWAY WIRES AND CABLES  

 

 

END OF INSTRUCTIONS TO SPECIFIER 16561 - 2  
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