
E. Spacers and centralizers shall be fabricated from approved plastic and shall allow for a 
free flow of grout. 

PART 3. EXECUTION 

3.01 INSTALLATION 

A. Drilling 

1. Holes for soil anchors shall be drilled using auger or rotary methods and shall remain 
fully cased until sufficient grout has been placed to stabilize the drill hole. 

2. Holes for rock anchors shall be drilled using rotary, percussion, or rotary percussion 
methods. 

3. All holes shall be flushed clean with either high-pressure water or air and sounded to 
verity that the hole is the minimum required length. 

B. Insertion of Anchor 

1. Prefabricated anchors shall be handled using appropriate strongbacks and sufficient 
pick locations to preclude detrimental bending. Anchors exhibiting any permanent 
deviations shall be rejected and replaced at no cost to the Authority. 

2. Stressing (unbonded) and minimum bond lengths of anchors shall be as shown on the 
Contract Drawings. Each anchor shall be inspected by the Engineer in the field prior 
to installation to ensure conformance with shop drawing details. 

C. Grouting 

1. As shown on the Contract Drawings, anchors shall be either installed immediately 
after filling casing with grout or installed first and subsequently grouted using a grout 
tube attached to the bottom ofthe bond length ofthe anchor. 

2. Grout shall be mixed by continuous mixing equipment and pumped using a positive 
displacement piston type pump. 

3. Grout shall be placed in anchor holes in a continuous operation. If an intermption 
should occur, the grout shall be recirculated through the pump. The minimum 
volume placed shall be the theoretical volume of tiie hole reduced by the volume of 
installed anchor elements. 

4. Pressure-injected soil anchors shall be fitted with Tube a Manchetes along their bond 
lengths. The Contractor shall establish the number and spacing ofthe grouting points 
based on his experience and the results ofthe Performance Tests. After each 
injection of pressure grout, the Contractor shall flush clean the grout tube(s) to allow 
for subsequent stages of grouting. 

5. The Contractor shall determine the criteria for grouting pressure and grout quantities 
for each stage of pressure grouting. 

6. Anchor grout shall cure a minimum of seven days prior to stressing. 

• 

• 
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3.02 FIELD TESTS 

A. Stressing and Testing 

1. A certified, calibrated hydraulic jack and pump shall be used to apply the test load. 
The jack and pressure gauge (100 psi increments or less) shall be used to measure the 
applied load. In addition, a certified, calibrated electric resistance load cell and read 
out shall be provided to measure all test loads. 

2. Stressing and load cell equipment shall be placed over the anchor in such a manner 
that the jack, bearing plates, load cell and stressing anchorage are axially aligned with 
the anchor and the anchor is centered within the equipment. 

3. Performance, proof and creep tests shall be performed by incrementally loading and 
unloading anchors in accordance with the loading schedule(s) shown on the Contract 
Drawings. 

4. For both Performance and Proof tests each increment of loading or unloading shall be 
recorded with a micrometer dial gauge accurate to 0.001 inches, and loading 
increments shall be maintained until the rate of movement is either zero or the change 
in the last five minutes is less than 0.004 inches. 

5. Unless otherwise shown on the Contract Drawings, the Contractor shall establish an 
independent reference system to determine the amount of movement the stressing 
system imposes on the structure. 

6. All anchors shall be either Proof or Performance Tested. The number and location of 
Performance Tests are shown on the Contract Drawings. 

7. The Engineer will select anchors for lift-off testing as indicated on the Contract 
Drawings. These lift-off tests shall be performed after anchor lock-off as indicated 
on the Contract Drawings. The Contractor shall adjust the lock-offload to 
compensate for losses as indicated by the lift-off tests. 

8. All field testing shall be performed in the presence ofthe Engineer and shall be 
subject to his review and approval. 

B. Acceptance Criteria 

1. The creep rate for anchors shall be less than 0.004 inches in last five minutes for 
proof and/or perfonnance tests. 

2. The measured elastic extension of soil anchors shall not exceed the extension 
computed assuming the sfressing length plus fifty percent ofthe bond length, or be 
less than the elastic extension computed assuming ninety percent ofthe stressing 
length. 

3. The measured elastic extension of rock anchors shall not exceed the extension 
computed assuming the stressing length plus twenty-five percent ofthe bond length, 
or be less than the elastic extension computed assuming ninety percent ofthe 
stressing length. 

C. Inspection 

1. The Engineer may inspect anchors at the fabrication plant, after shipment, and before 
and during installation. The Engineer will inspect all anchor installations and testing. 
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2. Cooperate with the Engineer and fumish services as he may require to make these 
inspections and obtain data. 

3. The Engineer shall keep a record of each anchor installed. 

a. Dates of drilling, installation and grouting 

b. Anchor designation 

c. Type and size of anchor 

d. Length of stressing and bond lengths 

e. Location and inclination of anchor 

f. Drill type and size 

g. Type and volume of grout used 

h. The time anchor grouting is started, intemipted, resumed and stopped 

i. Description ofany unusual circumstances affecting the installation ofthe 
particular anchor 

4. The Engineer will keep a record of all field tests specified in 3.02A above. 

D. Corrections and Deficiencies 

1. The Contractor shall notify the Engineer immediately, in writing, ofthe failure of an 
anchor to meet any requirement of this Section. Such written notification shall 
include all information required for the evaluation of remedial measures, including 
all information required for redesign. 

2. The Contractor shall replace all anchors not meeting the acceptance criteria, and 
provide any additional redesigned items resulting from the anchor replacement, at no 
cost to the Authority. 

3. All abandoned drill holes and anchors shall be fully grouted. 

END OF SECTION 
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SECTION 02164 

PRESTRESSED SOIL AND ROCK ANCHORS 

APPENDIX "A" 

SUBMITTALS 

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

A. Qualifications of anchor specialist. 

B. Certified mill test reports for anchor steel. 

C. Grout mix, including non-shrink additives and compressive strength test resuUs from a 
certified testing laboratory. 

D. Complete description ofthe drilling and grouting equipment. 

E. Shop drawing(s) ofthe anchor showing details and dimensions of stressing and bond 
lengths, corrosion protection, and the anchorage. 

F. A complete description ofthe stressing and testing equipment and their arrangement, 
including but not limited to electronic load cell, hydraulic jack, jacking frame and 
reference frame with dial gauge(s). 

G. Certified calibration curves for load cells and hydraulic jacks for both loading and 
unloading cycles for range of specified testing. 

H. The proposed sequence of anchor installation and testing. 

I. As-built drawings of installed anchors. 

END OF APPENDIX "A" 
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DIVISION 2 

SECTION 02184 

MISCELLANEOUS STRUCTURAL RECONSTRUCTION 

P A R T I . GENERAL 

1.01 SUMMARY 

The work shall consist ofthe following: 

A. Drilling and grouting anchors, reinforcing bars, anchor bolts and bars. 

B. Field drill holes in existing structural steel; and 

C. Drilling tension bars and testing. 

1.02 REFERENCE 

NYSDOT - Standard Specifications 

1.03 DESIGN/PERFORMANCE REQUIREMENTS 

A. The temporary support work shall be constmcted to substantially conform to the 
drawings. The materials used in the temporary support constmction shall be of 
the quality necessary to sustain the stresses required by the temporary work 
design. 

1.04 RESTRICTIONS AND QUALITY CONTROL 

A The required hole diameter will be indicated on the plans. 

B. No flame cutting or flame drilling will be permitted. 

C. All damage to the existing steel, as determined by the Engineer, shall be repaired 
by the Contractor, at no additional cost to the Authority. All repairs shall be done 
in a manner satisfactory to the Engineer. 

D. Train traffic shall not be permitted on the supported portion of the 1-Line subway 
tracks until the load is transferred by other means than hydraulic such as shims or 
rod adjustment. 
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1.05 _SUBMITTALS 

A. Product Data: Submit data for proprietary materials, manufacturer's 
specifications (including finishes and/or materials). Material Safety Data Sheets 
(MSDS), and installation procedures. 

B. Test Reports: Code approvals and performance data that includes recommended 
loading for each application. 

C. Contractor shall submit, for the Engineer's review, calculations that are prepared 
and sealed by a registered Professional Engineer, showing that the product can 
achieve the holding capacity using the appropriate design procedure as required 
by the apphcable Code. The calculations shall indicate diameter and embedment, 
with consideration of all applicable reduction and modification factors. 

PART 2. PRODUCTS 

2.01 MATERIALS 

DriUing and Grouting: 

A. Grout material shall conform to NYS Standard Specification 701-07 Anchoring 
Material-Chemically Curing. 

B. Reinforcement steel - Section 03200. 

C. Stmctural steel - Section 05120. 

( I ^ B D. Tension Bars and Anchor Bars -ASTM A722 

PART 3, EXECUTION 

3.01 PREPARATION 

All equipment proposed for use shall be approved by the Engineer prior to actually 
performing the work. 

3.02 INSTALLATION 

A. Drilling and Grouting, Reinforcing Bars, Anchors, Bars, Anchor Bolts or 
Tension Bars 

1. All holes shall be drilled by means of rotary impact drill. If reinforcing 
steel is encountered, the reinforcing steel shall be cut and removed by 
means of a core drill. The remainder of drilling shall be done with the 
rotary impact drill. 

2. Holes shall be surface dry and shall have had all foreign and loose material 
removed immediately prior to grouting. 

a. Drilling with a lubricant will not be permitted. Water is not considered a 
lubricant. Drilling methods shall not cause spalling, or other damage to 
concrete. Concrete spalled, or otherwise damaged by the Confractor's 
operations, shall be repaired in a manner satisfactory to the Engineer, and 
shall be done at the expense ofthe Contractor. 
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b. Holes shall be surface dry and shall have had all foreign and loose 
materia] removed immediately prior to grout placement. 

c. Grout shall be mixed and placed in strict accordance with the 
manufacturer's instructions, unless modified here, or elsewhere, in the 
contract documents. No grout shall be placed at a temperature below that 
recommended by the grout manufacturer. 

d. Prior to boh placement in the grouted hole, all material which might 
interfere with bond between the bolt and the grout shall have been 
removed. This includes, but is not Hmited to: moisture, grease, dirt, mill 
scale, and rust. The hole diameter shall be in accordance with the grout 
manufacturer's recommendation. 

e. If the bolt is inserted in a hole with an axis predominantly horizontal, 
care shall be taken to prevent grout from miming down the face of the 
concrete. These precautions shall be done in a manner satisfactory to the 
Engineer. 

B. Field Drill Holes in Existing Steel 
1. Paint Removal. If the steel is painted, then prior to the beginning of any 

other work operations, the paint shall be removed for a minimum distance 
of 4 inches on each side ofthe centerline of work location. In cases where 
the contractor can clearly demonstrate, through.exposure monitoring, that 
other work practices and engineering controls, under the oversight of a 
certified industrial hygienist, can effectively maintain actual worker 
exposure below the permissible exposure level, exceptions to this 
requirement may be granted by the Engineer. 

2. The required hole diameter will be indicated on the plans. 

3. No flame cutting or flame drfllmg will be permitted. 
4. All damage to existing steel, as determined by the Engineer, shall be 

repaired by the Contractor, at no cost to the Authority. All repairs shall be 
done in a manner satisfactory to the Engineer. 

C. Testing Drilled Tension Bars 
1. All tension bars shall be tested. 
2. The equipment shall consist of a load cell, jacking system, a frame to distribute 

the jack load, couplers to connect the jack to the tension bars, and appropriate 
safety devices. 

3. The temporary bridging system can be utilized to test the tension bars. 
4. Supports for the frame used to distribute the jack load shall be located outside a 

chcle centered at the tension bar anchor. The circle shall have a diameter equal 
to two inches plus twice the anchor embedment length, but need not exceed 24 
inches. 

5. Prior to starting the testing, the Contractor shall supply the Engineer with a 
certificate of calibration for the load cell performed within the previous sbc 
months by an independent testing agency. 

6. The frame and jack shall be positioned so that the load is applied along the axis 
ofthe tension bar anchor. 

• 
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7. Chains or cables shall be used to cormect the various pieces ofthe tensioning 
system so that free-flying projectiles will not be created by the failure of a 
tension bar coupling or other portion ofthe testing system. 

8. The test load for tension bars are in the contract documents. 
9. Tension bars shall be deemed to pass if the specified test load is attained 

without permanently displacing the bars. 
10. This load testing is designed to be non-destructive. Loading shall be stopped as 

soon as the test load is reached. 
11. Concrete spalled or otherwise damaged by the load testing shall be repaired in 

a manner satisfactory to the Engineer. Such repair shall be done at the 
Contractor's expense. All tension bars which fail a load test, or are otherwise 
damaged, shall be replaced at the Contractor's expense. All such replaced 
tension bars shall be load tested. 

END OF SECTION 
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SECTION 02184 

MISCELLANEOUS STRUCTURAL RECONSTRUCTION 

APPENDIX "A" 

SUBMITTALS 

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

A. Shop Drawings 

1. As per Division 1, "Shop Drawings, Catalog Cuts and Samples." 
2. Connection Design and Detailing, prior to submitting job standards. 
3. Job standards, prior to submitting detailed shop drawings. 
4. Prior to the commencement of fabrication, approval of shop drawings. 
5. Erection drawings. 

B. Catalog Cuts, Material Certification, Welder Qualifications, Welding Procedure 
Specifications, and Test ResuUs 

1. As per Division 1, "Shop Drawings, Catalog Cuts and Samples." 
2. Catalog cuts and manufacturer's literature on grout specified under this section. 
3. Prior to commencing fabrication, mill certificates for high strength bolts 
4. Inspection and test results from field tests within five calendar days of inspections 

and tests. 
C. Quality Control Documents 

1. Copy ofthe suppliers shop's QuaUty Control Program. The program, at a minimum, 
shall include the following: 

a. Organizational chart indicating specific names and titles of personnel 
clearly identifying the r^orting stmcture of persormel and the 
qualifications ofthe individuals responsible for implementing the 
program; and 

b. A procedure for handling nonconformance issues, including a sample 
worksheet for recording nonconformance issues. Include the name and 
title ofthe person responsible for final acceptance. 

2. Notification, in writing, 15 days prior to commencing operations. 
D. Design Computations 

1. Calculations for connection design and detailing shall accompany submittal A.2. in 
this appendix. 

2. Computations for job standards shall accompany submittal A.3. in this appendix. 

END OF APPENDIX "A" 

• 
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SECTION 02221 

EXCAVATION, BACKFILLING AND FILLING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for excavation, backfilling and filling. 

B. Definitions 

1. As used herein, excavation shall mean the removal of existing pavement, concrete 
foundations and all materials other than bedrock (ledge rock) encountered within the 
limits of excavation that are not specified to be removed under the Section 02073. 

2. As used herein, backfilling shall mean the filling of excavations made for 
constmction purposes and shall extend only to existing grades or design grades, 
whichever are lower. 

3. As used herein, filling shall mean the placement of fill material in conformance with 
requirements of this Section at or above existing grades. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Where shown on the Confract Drawings or where required for protection of adjacent utilities 
or stmctures or where required for performance ofthe Work, secure the sides of excavations 
against movement as follows: 

1. Install sheet piling or sheeting held in place by waling and bracing members. Top of 
sheeting shall extend at least six inches above ground. 

2. Do not excavate below the bottom of sheet piling or sheeting except as necessary to 
install sheeting. 

3. Fill voids behind sheeting immediately with material conforming to 1-12 designation 
defmed in 2.01 A.l or otherwise approved by the Engineer. 

B. For excavations extending to a depth of 5 feet or more, and where sheeting is not required, 
excavate slopes to a safe angle of repose, or protect trench excavations by use of a portable 
trench shield. 

C. Perform excavation aroimd and adjacent to existing stmctures, pipes and conduits which are 
to remain in place, without damage to or movement of existing constmction. Use hand 
excavation to locate and expose near-surface stmctures, pipes and conduits. When 
excavation is to be performed under such stmctures, pipes and conduits, support them in a 
manner as approved by the Engineer to ensure uninterrupted operation of the supported 
items. 
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1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements 

B. Section 02073 - Cutting, Patching and Removal. 

C. . Section 02220 - Trenching and Backfilling for Utihties 

D. Section 02224 - Rock Excavation 

E. Section 02896 - Enviromnental Requirements for Handling and Disposal of Soil Materials 

1.04 REFERENCES 

A. ASTM Intemational (ASTM) 

1. D422 - Standard Test Method for Particle - Size Analysis of Soils 

2. D1556 - Standard Test Method for Density of Soil in Place by the Sand-Cone 
Method 

3. D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil 

Using Modified Effort (56,000 ft-lbfft^ (2,700 kN-m/m^) 

4. D2167 - Standard Test Metiiod for Density and Unit Weight of Soil in Place by tiie 
Rubber Balloon Method 

5. D2922 - Standard Test Methods for Density of Soil and Soil-Aggregate in Place by 
Nuclear Methods (Shallow Depth) 

6. D3017 - Standard Test Metiiod for Water Content of Soil and Rock in Place by 
Nuclear Methods (Shallow Depth) 

7. D4318 - Standard Test Method for Liquid Limit, Plastic Limit and Plasticity Index 
of Soils 

B. New Jersey Interagency Engineering Committee (NJIEC) 

1. Standard Soil Aggregate Gradations 

C. Occupational Safety and Health Adminisfration (OSHA) 

1. Title 29 CFR Part 1926, Safety and Health Regulations for Constmction 

1.05 SUSTAINABLE DESIGN REQUIREMENTS 

A. The Authority requires the Confractor to implement practices and procedures to meet the 
Project's sustainable requirements. The Confractor shall ensure that the requfrements related 
to these goals, as defined in Specification Section 01352 and the articles below, are 
implemented to the fullest extent. Substitutions, or other changes to the Work proposed by 
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the Confractor, shall not be allowed if such changes compromise the stated Sustainable 
Design Performance Criteria. 

1.06 QUALITY ASSURANCE 

A. Inspection and Testing 

1. The Engineer will perform QuaUty Assurance testing on delivered field samples of 
material submitted from each source, for conformance with 2.01. Gradation and 
maximum density will be determined in accordance with ASTM D422 and 
Procedure C of ASTM D1557, respectively. If deemed appropriate by the Engineer, 
Atterberg Limits will be determined on fine grained soils in accordance with ASTM 
D4318. 

2. If the sample from a source is approved and if the Engineer requests, conduct the 
Engineer's representative to that source. Additional samples will be selected and 
tested. 

3. The Engineer will notify the Confractor of approval of material source within seven 
days after receiving samples. Approval of a source of fill material shall be subject to 
material continuing to meet the requirements of 2.01. 

4. When performing Quality Assurance testing, the Engineer will determine the density 
of compacted fill or backfill by in-place density tests or from undisturbed samples 
cut from the compacted fill or backfill as required. Notify the Engineer 24 hours 
prior to start of filling to allow the Engineer time to make provisions for such 
testing. 

5. To evaluate whether material has been compacted to specified density the Engineer 
will compare results of in-place density tests with results of control tests on material 
ofthe same designation using Procedure C of ASTM D1557. 

6. If fill or backfill has not been sufficiently compacted as determined by in-place 
density tests, the compaction effort shall be continued and moisture content shall be 
adjusted as necessary until the specified compaction is obtained. 

7. The Engineer will check conformance to elevations shown on the Confract Drawings 
and requfred tolerance for surface sfraightness. 

8. Provide labor and equipment to take samples as directed and to assist the Engineer 
in other tests. 

B. Testing Requirements for Fill and Backfill 

1. Confrol Tests 

a. Fill and backfill material field samples will be tested in the laboratory by the 
Engineer as part of the Quality Assurance program. These confrol tests 
consist of determining maximum density and optimum water content by 
Procedure C of ASTM D1557 and gradation by ASTM D422. When 
deemed appropriate by the Engineer, Atterberg Limits will be determined on 
fine grained soils. 

2. In-Place Density Tests 
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a. Quality Confrol consisting of in-place density testing, as a minimum, shall 
be performed by the Confractor to determine densities achieved after 
compaction efforts. An in-place Quality Confrol plan shall be submitted to 
the Engineer for review and approval. This plan shall address, as a 
minimum, items such as in-place test type and frequencies for different 
materials; equipment type, calibration and maintenance; operator identity 
and qualifications. 

b. Quality Assurance testing will be performed by the Engineer after 
compaction operations, at the standard frequencies already established by 
Port Authority testing bulletins. Test methods may either be sand-cone 
(ASTM D1556), mbber balloon (ASTM D2167), or nuclear device (ASTM 
D2922), with moisture content for nuclear method determined by ASTM 
D3017. Tests will measure the density ofthe layer immediately below each 
compacted layer and the density ofthe uppermost or fmal layer. 

1.07 SUBMITTALS 

A. Submit proposed material suppliers and sources for each designation of fill or backfill to be 
used under this confract to the Chief of Materials, Materials Engineering Division, 
Engineering Materials Laboratory, Port Authority Technical Center, 241 Erie Sfreet, Jersey 
City, N.J. 07310-1397. The submittal document must contain, as minimum information, the 
Confract location, title and number; designation of intended material use; source and supplier 
of material being submitted. Sample submittal paperwork must be received by the Chief of 
Materials of Materials at least three weeks prior to delivery of material to site. Do not 
deliver any material until the Engineer has checked and approved material supplier and 
source. Delivered material must receive on-site approval as per 3.04A prior to use. 

B. The Confractor shall be responsible for Quality Confrol procedures. Before the actual start 
of earth work, the Confractor must submit a Quality Control Plan for review and approval by 
the Engineer. 

C. Where sheet piling or sheeting is required as shown on the Confract Drawings, submit 
detailed Shop Drawings and design calculations of the sheeting and bracing system to the 
Engineer for review in accordance with the requirements of "Shop Drawings, Catalog Cuts, 
and Samples" of Division 1 - GENERAL PROVISIONS. Submit such drawings and 
calculations three weeks prior to commencement of such excavation. Shop Drawings and 
calculations shall be prepared by a Professional Engineer, licensed in the State in which the 
work will be performed, who has a minimum of five years experience in the design of soil 
retaining stmctures. The Shop Drawings shall be sealed and signed by the Professional 
Engineer. 

D. Sustainable Design Subnuttal Requirements 

1. Excavation of non-soil materials shall be documented in accordance with the 
project's Constiiiction Waste Management Plan. 

• 

• 

• 
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PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Fill 

1. 

2. 

Unless otherwise shown on the Contract Drawings, fill shall consist of clean sand 
and gravel containing no organic matter, conforming to the following NJIEC 
Standard Soil Aggregate Gradations: 

Sieve Sizes 
4 inch 
2 inch 
1 inch 

3/4 inch 
1/2 inch 
No.4 
No. 8 
No. 16 
No. 50 

No. 100 
No. 200 

1-7 

100 

80-100 

35-100 
29-90 
5-50 
0-8 
0-2 

I-IO 

100 
80-100 

60-100 

40-100 

20-70 
5-40 
0-30 
0-20 

Total Percent Passing 
by Weight 

NJIbC Designation: 
I-12 

100 

70-100 

0-75 

0-5 
The Confract Drawings show the locations in which each designation of fill is 
required. 

B. Backfill 

1. 

2. 

Unless otherwise shown on the Confract Drawings, material shall conform to the 
requirements for 1-12 designation, subject to 2.01B.2. 

Where the entire backfill is above the water table, material conforming to the 
requirements for I-10 designation may be used in lieu of 1-12 designation, except 
under foimdations, pavement and utilities. 

C. Sources 

1. 

2. 

3. 

When fill and backfill material are provided by the Authority, the location of the 
stockpile and NJIEC Designation (if applicable) are shown on the Confract 
Drawings. Samples of material wifl not be required for testing. 

Material excavated at the constmction site shall be used for fill or backfill to the 
extent that it conforms to the requirements specified in 2.01A.1 and 2.01B.1, or as 
noted on confract drawings. Samples shall be submitted for testing by the Engineer 
for conformance with the requirements of this Section. 

If sufficient quantities of material are unavailable from sources described in 
2.01 C.l and 2.01 C.2, furnish material from sources offsite. 
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PART 3-EXECUTION 

3.01 PREPARATION 

A. Clearing and Gmbbing 

1. Remove trees, clear and gmb areas to be excavated or in which constmction is to be 
performed, as follows: 

a. Remove frees, stumps, all roots larger than 2 inches in diameter and all 
matted root systems. 

b. Remove all topsoil, debris, organic matter and any other objectionable 
material not suitable for use as fill or for support of stmctures or pavements. 

c. Backfill all holes and other low spots resulting from clearing and gmbbing 
with material conforming to 2.01B before proceeding with compaction of 
fill or with other constmction in the area. 

B. Protect excavations as follows: 

1. Prevent water from entering excavated areas and, if it does, remove it immediately 
to maintain a dry condition at all times. 

2. Dispose of water in a manner not to cause injury to the public health or damage to 
public or private property. 

3. If water enters excavated areas and weakens or disturbs underlying soil, remove the 
weakened or disturbed soil and replace it. 

4. Restore all areas impacted by excavation to their original condition, matching 
pavement types and sections to meet original pavement grades. 

5. Comply with afl other provisions ofthe Specifications that may impose additional or 
stricter requirements. 

C. Do not fraverse paved areas with fracked vehicles or equipment such as carry-all scrapers 
which may damage such pavement unless protected to the satisfaction of the Engineer. 

D. Do not place fill or backfill on frozen subgrade. 

E. Do not perform rolling or other compaction at any time when the ground water level is 
above a plane two feet below the surface to be compacted. When the ground water level is 
above such plane, lower it by approved methods and maintain it below such level prior to 
and during the compaction operations. 

F. Protect from damage frees and other vegetation that are to remain in place. 

3.02 EXCAVATION 

A. General 

m 

• 
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1. Excavation shall consist ofthe removal of materials and the removed materials shaft 
be segregated as suitable and unsuitable and stockpiled at a location at the 
constmction site designated by the Engineer. 

2. When excavation of bedrock (ledge rock) is required on the Confract Drawings, the 
provisions for removal are specified in Section 02224. 

3. Excavate to elevations required for installation of permanent constmction in such 
marmer as not to disturb the subgrade below such elevations. 

4. Where existing foundations or other existing constmction are encountered which 
may cause hard spots, remove them to a minimum of two feet below subgrade for 
pavement or stmctures. 

5. Should bottom of excavation be weakened or disturbed or carried below required 
depth: 

a. Under footings - compact bottom as specified and replace over-excavation 
with concrete ofthe same Class and Type as that specified for the footing or 
foimdation. 

b. Elsewhere - Compact bottom as approved by the Engineer and backfill with 
material conforming to 1-12 designation defined in 2.01A.1. 

6. The Confractor shall reuse excavated soil material as backfill unless otherwise 
directed by the Engineer. 

B. Dewatering 

1. Where excavations are to extend below the water table, prior to placement of any 
permanent constmction or filling any excavated area, lower the water table in such 
an area to two feet below the elevation of the required subgrade and maintain this 
condition until the constmction or pavement is placed thereon. 

2. Dewater in a marmer to prevent the loss of groimd due to the migration of soil fines 
into the dewatering system. 

C. Trenching for Utilities 

1. Conform to the requirements specified in Section 02220. 

2. Shape bottom of french to uniform invert section. 

3. When excavating in soft soils which may be subject to lateral movement or bottom 
heave, conform to requirements shown on the Contract Drawings. 

D. Disposal of Excavated Material 

1. All debris and all material in excess of that required for backfill or fill shaft be 
disposed of away from Authority property. 

2. The Confractor shall remove all excavated pavement and dispose of off Authority 
property. 

3. If directed by the Engineer not to use any or all excavated soil material as backfill, 
the Confractor shall remove such unsuitable soil material. The Confractor will be 
compensated for the fransportation and disposal of such imsuitable soil material and 
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the fumishing of suitable backfill material in accordance with the Net Cost Work 
provisions of Division 1 ofthe Specifications. 

4. Disposal of excavated materials shaft conform to the requirements specified in 
Section 02896. 

E. Restrictions 

1. Do not place fill until the Engineer has inspected and approved the Work and 
indicated where backfill may be placed. 

2. Leave all pipe joints exposed until all tests on such pipe, required by other Sections 
ofthe Specifications, have been performed. 

3. Remove all temporary stmctures, sheet piles, sheeting, bracing and forms and all 
organic materials and debris of every nature, taking care, upon the removal of sheet 
piling, sheeting and temporary supports, not to cause movement of adjacent ground 
or stmctures or create the danger of a slide. 

F. Excavation and filling activities shall comply with the requirements ofthe project's Erosion 
and Sedimentation Confrol Plan. 

3.03 PLACEMENT AND COMPACTION 

A. Equipment 

1. Steel vibratory rollers shall have provision for regulation of vibration frequency. 
The Engineer shall be informed of the type and size of equipment to be used before 
the start ofany compaction efforts. 

2. Placement and spreading equipment shall be reviewed and approved by the 
Engineer. 

3. Unless otherwise shown on the Confract Drawings, pneumatic-tired rollers shall 
have minimum weight of 20 tons and a tire pressure of between 60 and 150 psi. 

4. When mechanical tampers are to be used, the Engineer shall be informed ofthe type 
and size for approval before compaction efforts with this equipment can begin. 

B. Compaction Requirements 

1. Backfill and Fill shall be compacted to achieve a density of 95 percent of the 
maximum density as determined by Procedure C of ASTM D1557, except where 
altemate density requfrements are approved by the Engineer or shown on the 
Confract Drawings. 

C. Subgrade, Excavated and Existing Surfaces 

1. Compaction of subgrade, excavated and existing surfaces will consist of a 
proof-rolling operation performed as follows: 
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a. Compact surface with a minimum of six passes of an approved vibratory 
steel roller operated at a speed not to exceed three miles per hour and at the 
optimum operating frequency recommended by the manufacturer. 

b. In areas where surface consists of a fine grained soil, compact with a 
minimum of six passes of an approved pneumatic-tired roller. 

c. Overlap passes of roller a minimum of six inches. 
d. In areas where use of a roller is impractical, compact surface while at or 

near optimum moisture content with mechanical tampers. 

D. Backfill and Fill 

1. Moisture content of fill material shall be within a range of plus or minus two percent 
of optimum, as determined by Procedure C of ASTM D1557. 

2. Backfill, conforming to 1-12 gradation, and fill conforming to 1-7 and 1-12 gradation, 
shall be placed in 14-inch, loose layers and compacted with a minimum of six passes 
of an approved vibratory roller operated at a speed not to exceed three miles per 
hour. 

3. Passes shall be overlapped a minimum of 6 inches. 

4. Backfill and Fill, conforming to I-IO gradation, shall be placed in 12-inch, loose 
layers and compacted with a minimum of six passes of an approved pneumatic-tired 
roller. 

5. In areas where a 14-inch layer over existing material is not adequate to support the 
constmction equipment, increase thickness of first lift as approved by the Engineer. 

r ^ B 6. In areas adjacent to stmctures and utilities as shown on Confract Drawings, 
^ ^ compaction equipment shall be restricted and as dfrected by the Engineer. 

7. In areas where use of a roller is impractical, place fill in maximum 8-inch, loose 
• layers and compact with approved mechanical tampers to specified density. 

8. Compact backfill as specified above for fill. In pipe frenches, each layer of backfill 
shall be not more than 8 inches in thickness before compaction. Backfill shall be 
placed on both sides ofthe pipe, simultaneously. 

9. The surface of filled or backfilled areas, which are to receive pavement or on which 
a stmcture is to be placed, shall be within plus or minus 1/2 inch of the elevations 
shown on the Confract Drawings and shall be free of depressions or projections 
greater than 1/2 inch when tested with a 16-foot sfraight edge. 

10. The surface of filled or backfilled areas at other locations shall be within plus or 
minus one inch of elevations shown on the Confract Drawings unless a closer 
tolerance is necessary to meet requirements of other Sections ofthe Specifications or 
the Confract Drawings. 

3.04 FIELD TESTS 

A. Conduct compaction and other specified tests in accordance with the approved Quality 
Confrol Plan. 

B. The Engineer will conduct independent testing as described in Quality Assurance herein. 
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C. Proof-Rolling in Pavement Areas or Under Footings 

1. After excavation has been performed to the elevation of pavement subgrade, proof-
roll the area shown on the Confract Drawings with two passes of a pneumatic-tired 
roller in the presence ofthe Engineer. 

2. If, in the sole determination of the Engineer, the proof-rolling produces noticeable 
weaving of the surface, excavation of unsuitable material may be required below 
pavement subgrade, within the limits and to the depth ordered by the Engineer. 

3. In no case will the depth of such removal of unsuitable material exceed three feet 
below the pavement subgrade. 

4. Remove all such unsuitable material and replace it with suitable backfill material in 
accordance with the requirements of 2.01B. 

END OF SECTION 

• 

02221-10 312 



^ ROCK EXCAVATION 

PART 1 - GENERAL 

C 1/14/08 

SECTION 02224 

1.01 SUMMARY 

A. This Section specifies requirements for drilling, blasting and other methods used for rock 
excavation. 

B- Definitions 

1. As used herein, "rock excavation" shall mean the removal of boulders larger than 
Vz cubic yards in size and bedrock (ledge rock) which cannot be removed by the 
use of suitable earth excavating equipment, such as backhoes, or power shovels 
with buckets equipped with teeth, but which must first be broken by drilling and 
blasting or by use of equipment such as a hydrauhc rock splitter, hydraulic 
impact hammer, or percussion drilling and chipping tools. "Rock excavation" 
shall also include the removal of any seams or pockets of decomposed rock 
underlying the surface ofthe aforementioned bedrock. 

2. "Confrolled blasting" is defined to mean breaking rock in which the various 
elements of the blast (hole size, depth, spacing, burden, charge size, disfribution, 
delay sequence) are carefully designed and confrolled to provide a disfribution of 
charges that will fracture the rock to the required lines and to minimize 
overbreak, flyrock, sfressing, vibrations, settlement, and fracturing of the rock 
beyond the contour lines. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Use of Explosives for Rock Excavation 

1. Unless otherwise shown on the Confract Drawings, design blasting and delay 
pattems in such a maimer that seismographic measurements of peak particle 
velocity at aft adjacent stmctures and completed constmction shall not exceed 
two (2.0) inches per second except for concrete which has not attained at least 
seventy percent of its specified compressive sfrength, the peak particle velocity 
shall not exceed one (1.0) inch per second, 

2. Only confrolled blasting with line drifting and limited perimeter charges will be 
permitted within 30 feet of the adjacent stmctures or completed constmction. 
Such blasting shall not exceed the vibration limits herein and other restrictions 
shown on the Confract Drawings. 

3. Blasting will be permitted near NYCT stmctures only with light charges subject 
to the approval ofthe Engineer and in accordance with the regulations ofthe Fire 
Department. The Confractor shall provide a detailed monitoring plan, providing 
for measurements of both particle velocity and displacements at critical locations 
of the NYCT stmcture. The monitoring plan shall include threshold and upset 
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levels of both particle velocity and settlement together with an action plan for 
their implementation. The Confractor shall secure an approved seismologist to 
install and operate suitable velocity gauges to continuously monitor particle 
velocity and an independent licensed surveyor to monitor displacements. The 
threshold maximum particle velocity above ambient caused by the blasting will 
be 0.5 inch per second. Values exceeding this level will be reviewed and 
evaluated by tiie Engineer. 

4. Blasting, where approved, shall be restricted to normal working hours, from 7am 
to 7pm Monday through Friday except legal holidays. 

5. No blasting will be permitted until all personnel in the danger area have been 
removed to a place of safety and all pedestrians and ground fraffic have been 
prevented from entering the danger area. Provide a waming system and 
familiarize all personnel on the constmction site with the system. The danger 
area shall be pafrolled before each blast to make certain that it has been 
completely cleared and guards shall be stationed to prevent entry until the area 
has been inspected following the blast. Each blast shall be coordinated with the 
Engineer. 

B. Where it is not feasible to break rock by drilling and blasting, or where blasting can not 
be performed in conformance with the requirements specified on the Confract Drawings 
or in this Section, break rock by mechanical methods using equipment such as hydraulic 
rock splitters, chipping hammers, rock drills, hoe rams, or non-explosive chemical 
demolition agents as approved by the Engineer. 

C. Job Conditions 

1. Take all necessary precautions to protect adjacent stmctures and utilities and 
repair any stmctures or utilities damaged to the satisfaction ofthe Engineer. 

a. Do not use hoe rams within 25 feet of subway stmctures or tiieir 
underpinnings. 

b. Tractors, cranes, excavators, etc used in the vicinity of the elevated 
subway stmcture shall be isolated from the ground. Since the elevated 
stmcture is used as a negative retum path, with a consequent potential 
between it and the ground, any contact between the stmcture and the 
grounded equipment could result in buming ofthe steel. 

c. Coordinate rock excavation work with provisions specified for 
instmmentation and monitoring. Section 02229. 

d. Repafr structures, roadways and properties damaged by construction 
activities to the satisfaction of the Engineer. Also repair damage to any 
portion of the subway stmcture or its finish to the satisfaction of the 
Engineer. Repairs shall be made at no additional cost to the Confract. 

e. Protect mini-caisson piles and their bracing members, existing slurry and 
caisson walls, new slurry and jet grout walls, rock anchors, tie-backs, 
new foundations, inclinometer casings, observation wells and other 
works made for this project. 

2. Drilling in the vicinity of an active utility shall be subject to the limitations 
prescribed by the utility company or agency operating the utility. 

02224-2 314 



C 1/14/08 

a. Protect active utilities (including any active drainage frenches on the rock 
surface) at the site. 

b. Notify the Engineer and Utility Owner in writing within 24 hoiu-s after 
active and/or inactive utilities are encountered during constmction. 

c. When such utilities are exposed, smvey and plot their locations and 
elevations, and submit record drawings to the Engineer. 

d. Remove, relocate or leave utilities in place as shown or as directed by the 
Engineer. 

e. Methods used to break and remove rock next to utilities shall be subject 
to the limitations prescribed by the utility company or agency operating 
the utility. 

f Repair any active utilities damaged during constmction to the 
satisfaction ofthe Utility and Engineer. 

3. Subsurface Conditions 

a. Refer to the Available Drawings for the logs of old and recent borings in 
the site area. 

b. Available rock core obtained from recent borings may be viewed upon 
arrangement with the Authority. Oriented rock core data may be 
obtained by request from the Authority. 

c. These boring and laboratory data represent ground conditions at borehole 
locations and do not necessarily apply elsewhere, and are referenced 
solely as information to bidders. InterpreUtion ofthe data for purposes of 
bidding and constmction is the responsibility ofthe Confractor. 

1.03 RELATED SECTIONS 

A. Section 02221 - Excavation, Backfifting, and Filling 

B. Section 02229 - Instmmentation 

1.04 REFERENCES 

A. National Fire Protection Association (NFPA) - 495 - Explosive Materials Code 

B. New York City Building Code, Titie 27, Subchapter 19, Article 12 Explosives and 
Blasting 

1.05 SUSTAINABLE DESIGN REQUIREMENTS 

A. None 
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1.06 QUALITY ASSURANCE 

A. Provide a competent person with relevant experienced in the method(s) used to break and 
remove rock, and be responsible for designing each drill pattern and dfrecting the 
execution of the rock removal and stabilization. Such person shall have satisfactorily 
completed at least four projects of a nature similar to the work described in this Section. 

B. Controlled Blasting 

1. Retain the services of a recognized blasting consultant to review and approve all 
controlled blasting designs and details. The blasting consultant shall demonsfrate 
a minimum of 10 years experience on similar projects. 

2. Blasting supervisors shall have a minimum of five years of experience in 
designing, supervising, loading, and firing of blasts for rock excavations, as 
applicable, and shaft have all licenses and permits required by local agencies and 
others having jurisdiction. 

1.07 SUBMITTALS 

A. Rock Excavation Plan. This submittal shall be a general narrative containing at least the 
following information and shall be submitted not less than two weeks prior to begirming 
any work involving rock excavation or explosives. 

1. The commencement date of rock excavation. 

2. A list of equipment, which wifl be available on the site for performing the work 
Including a description ofthe heavy equipment, which will be available on site to 
clear the debris generated by the Confractor's rock fragmentation operations. 

3. Manufacturers' data sheets for all chemical demolition agents, explosives, 
primers and initiators to be employed. 

4. Methods of protecting or stabilizing adjacent stmctures. 

5. Procedures for interfacing with fraffic control, where applicable, and for clearing 
excavated material and debris in accordance with Section 02221. 

6. Intended direction of rock movement (throw), delay plan, and method of 
confrolling flyrock. 

7. A description ofthe pre-blast waming system to be used. 

8. Qualifications Submittals: Written evidence of the quahfications of the 
competent person or persons who will be in direct charge of rock excavation, 
rock support engineer or geologist, blast supervisor, and blasting consultant 
retained by the Confractor to review and approve all blasting designs and details. 

B. Fragmentation Plan. This shall be a brief description of drilling for the roimd and shall be 
submitted to the Engineer no later than 24 hours prior to drilling, only if there are 
substantial differences from original. All fragmentation designs shall include the 
following as applicable: 
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1. Plan and section views of proposed drilling pattern, including number, diameters, 
spacing, depth and orientation of drill holes, free faces, burden and sub-drilling. 

2. Types, grade, size, weight, and quantities of explosives proposed for use in each 
hole and for each total blast. Indicate maximum potmds of explosives per delay, 
distribution of the charge in the holes, priming of each hole and stemming of 
holes. 

3. Type, manufacturer, sequence and number of delays, diagram for delay pattern, 
type and capacity of initiation devices. 

4. Location of the blast or chemical demolition agent break including station or 
column line limits. 

5. Safety precautions. 

6. Signature of blasting supervisor. 

C. Blast Report. Fumish an as-built drawing of each blast no later than 24 hours after the 
shot is fired. This shall be a complete description of the blast and shall include as a 
minimum the following information: 

1. Date, time and location ofthe blast. 

2. A drawing ofthe blast which clearly indicates the locations ofthe drill holes, the 
location, placement and quantity of all explosive charges used. Diagram shall 
note any changes or deviations from the submitted blast plan. 

3. Powder factor, i.e., the weight of explosives per cubic yard of rock in place as 
determined from the blast pattern. Total number of delays used, number of holes 
for each delay period, maximum charge per delay and type of detonators. 

4. General description of drifting action, noting especially any soft zones or voids 
encountered. 

5. Weather conditions, inventory of all explosives on hand at start of day and end of 
day, a description of any unusual occurrences including unanticipated rock fall, 
misfires, remaining unstable ground, groundwater problems, work delays, 
equipment malfunctions, and the location, elevation, and time of each 
occurrence. 

6. An evaluation of the blast indicating areas of significant overbreak and planned 
adjustments to the blast design for the next blast. 

7. The name and signature of the person responsible for designing, loading and 
firing ofthe shot. 

8. Review of blast design and techniques shall not relieve the Confractor of 
responsibility for adequacy, accuracy, safety, proper supervision, and compliance 
witii tiiese specifications and/or the OSHA Regulations (29 CFR 1926.900-. 914) 
that govern the use of explosives. 

D. Underpiiming Designs 

1. Where underpinning of existing foimdations on rock is required in accordance 
with New York City building code, and not otherwise shown on the Confract 
Drawings, submit detailed drawings and reports signed and sealed by a 
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Professional Engineer, licensed in the State of New York, or engineering 
geologist, who has a minimum of five years experience in the design of 
underpirming stmctures in rock. 

1.08 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Comply with NFPA 495 and Federal, State and local laws and ordinances governing the 
handling, use and storage of explosives that would be applicable if this Confract were 
being performed for a private corporation. 

B. No explosives shall be stored on the constmction site overnight, unless approved by the 
Fire Department in writing. 

C. Store non-explosive chemical excavation materials in a lockable storage container, fire 
resistant, heat insulated, and suitable for flammable materials. 

FART 2 - PRODUCTS 

2.01 MATERIALS 

A. Non-electric detonation systems shall be used on this project unless another detonation ^ B ) 
system is approved by the Engineer. The use of cap and fuse or safety fuse is prohibited. 
Primacord will be considered for approval provided it is covered with sand. The 
Contractor will be allowed to use one elecfric blasting cap per round to initiate the shot. 
The electric blasting cap shall not be tied into the blasting cfrcuit until fraffic has been 
stopped and the area has been secured. 

B. Use blasting mats or some other positive means of confrolling flyrock approved by the 
Engineer. 

C. Where blasting or hoe-ramming is not feasible or otherwise allowed, a non-toxic, non-
explosive chemical demolition agents will be considered for approval. 

2.02 EQUffMENT 

A. Hoe-rams, drills, and other rock-splitting equipment shall be of the limited noise and 
vibration producing type and be approved by the Engineer. 

B. Blast monitoring equipment shall meet the following requfrements: 

1. Be equipped with a self-triggering device. 

2. Be capable of measuring vibrations in all three planes in a range from at least 
0.01 inches per second to 4.0 inches per second or greater. 
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3. Automatically calculate peak particle velocity (maximum of fransverse or 
vertical or longitudinal directions) and frequency during recorded time period. 

4. Be capable of providing hard copy of the waveform and a summary of the 
results. 

PART3-EXECUTION 

3.01 PREPARATION 

A. Do not commence rock removal or blasting until all overburden materials that are 
required to be excavated have been removed as specified in Section 02221. 

B. Remove all rock and muck loosened by blasting, other removal operations or left in a 
weakened condition thereby, even though outside of or below the neat excavation lines. 
Replace with concrete to the neat excavation lines, all such loose rock removed beyond 
the limits ofthe neat excavation lines, except that, in areas to receive crushed stone, such 
loose rock shall be replaced with compacted cmshed stone or may remain in place, if, in 
the opinion ofthe Engineer, such loose rock will not result in excessive voids. 

C. Remove rock at least to the neat excavation lines for rock excavation shown on the 
Confract Drawings unless otherwise directed by the Engineer. No subsequent Work shall 
be started on the excavated rock surface until the Engineer has approved the excavation. 

D. All foundations that are to bear on rock shall be carried down to hard, undisturbed rock 
meeting the requirements shown on the Contract Drawings. The highest acceptable 
elevations are shown on the Confract Drawings. Where, in the opinion ofthe Engineer, 
the excavated rock surface does not meet the requirements shown on the Confract 
Drawings; continue down to hard, unshattered rock to the satisfaction of the Engineer. 
All rock bearing surfaces shall be soimd, non-displaced rock leveled to a slope not 
exceeding 1 vertical to 12 horizontal. 

3.02 DRILLING REQUIREMENTS 

A. Vertical rock cut surfaces along the perimeter of the excavated area shall be line drilled 
utilizing guide bits and guide couplings to confrol the predrilled hole orientations where 
shown on the Contract Drawings. 

B. Rock excavation shall be performed in lifts. The height of each lift shall be indicated on 
the General Excavation Plan, but shall not exceed 10 feet in height. 

C. After each lift of rock is excavated, allow sufficient time for the Engineer to examine the 
exposed rock face to check for indications of instability. After inspecting the rock face, 
should the Engineer determine the rock to be unstable, remedial work such as rock 
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bolting shall be implemented. An adjustment in the Confract Price will be made when 
remedial measure must be implemented to stabilize the exposed rock face. 

3.03 BLASTING 

A. Confrolled blasting techniques shall be used for all blasting on this project. 

B. Design each blast before begiiming drifting and loading in accordance with the required 
Fragmentation Plan and Blast Report submittals as specified herein. 

C. Do not deviate from the approved blast plan. The blast plan shall be included as part of a 
permanent blast report filed with the Engineer showing comments on blast results and 
any recommended changes to be incorporated in the following blast. Coiriply with any 
alterations in the blast design ordered by the Engineer. Approval ofthe blast plan by the 
Engineer shall not relieve the Confractor of his responsibility for the safety, accuracy, and 
adequacy of the plan for obtaining adequate breakage to ensure that the excavated 
material can be handled by equipment at the constmction site. 

D. The approved blaster shaft supervise the loading of all holes. 

E. Blasting on the perimeter of rock excavation shall be confrolled so as to avoid, as far as 
feasible, shattering of rock outside the neat excavation lines shown on the Confract 
Drawings. Prior to blasting, drilling for unloaded holes shall be performed as follows: 

1. Where line drilling is shown on the Confract Drawings, drill a row of 3-inch 
diameter holes evenly spaced at a rate of 2-1/2 holes per linear foot. Line holes 
shall not deviate more than 3 inches from their required plane over the length of 
the hole. 

2. Where channel drilling or line drilling and broaching are shown on the Confract 
Drawings, the Confractor shall effect a complete separation of rock by drilling 
overlapping 3-inch diameter holes or by line drilling and broaching. Maintain a 
minimum 6-inch clearance from centerline of drift hole to edge of adjacent 
stmcture. Remove remaining rock by chipping. 

3. In other areas, drill holes on the perimeter of rock excavations shall be spaced at 
a distance of 12 inches, or less, center to center. The Confractor, at his option, 
may elect to perform line drilling in such areas. 

F. Each blast shall be covered with blasting mats before firing. The Engineer may, if in his 
opinion it become necessary for the purpose of reducing the hazards and damage from 
blasting, inspect and modify such operations to the extent necessary to produce the result 
intended by the Confract. 

G. Halt operations if damage is noted or if blasting limits or settlement allowances are 
exceeded. Perform all remedial work requfred due to blasting at no additional cost to the 
Authority. 
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H. The specific requfrements of this Section are not intended to interfere with the ability of 
the Confractor to alter spacing of holes and explosive loadings within the perimeter of 
rock excavation so that adequate rock breakage may be obtained. 

I. All excavated broken rock shall become the property of the Confractor and disposed of 
away from the constmction site in a legal and environmentally acceptable way. 

J. Wet down rock and muck as required to limit dust and fumes emitted to the atmosphere. 

3.04 CHEMICAL DEMOLITION AGENT EXCAVATION 

A. Drilling 

1. Complete line drilling as shown on Confract Drawings and as specified herein. 

2. Drill production holes using an air hammer drill and appropriate drill bit specific 
to the rock type. Hole diameter shall be between 1-1/2 inches and 2 inches as 
determined by the manufacturer's representative. 

3. Holes should be drifted no further than 1 foot to 2 feet apart as determined by the 
manufacturer's representative. 

4. Depth should be 65 percent to 90 percent of the requfred removal depth, 
depending on the type of rock/material to be removed as determined by the 
manufacturer's representative. 

B. Placement 

1. Follow manufacturer's materials handling data sheets and mixing requirements. 

2. Clean holes before filling using air hose to remove excess dust from drilling. 

3. Pour product into hole in accordance with manufacturer's recommended 
procedures. 

C. Cracking or Cutting Time - Maximum expanding time shall be limited to 48 hours. 

3.05 CLEANING OF ROCK SURFACES 

A. Clean all rock bearing surfaces exposed during excavation to permit a thorough 
inspection and assessment of the condition of the rock by the Engineer. 

B. All standing water shall be removed from the area to be inspected to permit proper 
examination ofthe rock. 

C. Provide suitable means of access for inspection ofthe excavated and scaled areas by the 
Engineer. 
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3.06 FIELD TESTING AND MONITORING 

A. Test Blasting 

1. Before beginning production blasting, perform four test blasts at a location 
approved by the Engineer. 

2. These blasts will be monitored by the Confractor and the Engineer and will be 
used for determining the characteristics of the rock in fransmitting vibrations. A 
maximum charge per delay will be mutually established from the four initial 
blasts and modified further as necessary as the work progresses. 

B. Monitoring of Blasts 

1. Blast induced vibrations shall be monitored by the Confractor's monitoring 
consultant for every blast. Data shall be made available to the Engineer upon 
request. 

2. Provide the monitoring consultant with the precise time of each blast so that off-
site seismographs can be installed by the noise and vibration monitoring 
consultant. 

3. Cooperate with the Engineer in establishing a signal system that will allow the 
vibrations to be monitored by the Engineer in this manner. 

C. Open Excavations 

1. Engage a qualified rock support engineer or geologist with at least four years 
relevant experience in support of rock excavations to monitor excavation 
stability. The qualified rock support engineer or geologist shall be on-site at least 
every 5* day of rock excavation work. 

2. After each lift of rock is excavated, allow sufficient time for the rock support 
engineer or geologist to examine the exposed rock face to check for indications 
of instability. Should he or she determine the rock to be unstable or potentially 
unstable, install rock bolts or perform other remedial work to stabilize the rock 
face. No adjustment in the Contract Price will be made when remedial measures 
must be implemented to stabilize the exposed rock face. 

D. The Engineer will moiutor fugitive dust emissions from all operations. 

END OF SECTION 

• 
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DIVISION 2 

SECTION 02260 
JET GROUTING 

PARTI. GENERAL 

1.01 SUMMARY 

A. This Section specifies the requfrements for the installation of jet grout columns. 

B. The Confractor shall fumish all labor, materials, tools and equipment, and perform all 
operations necessary for instaftation of jet grout columns. 

C. The work covered by this Section includes: 

1 Delivery and assembly of plant, equipment, utilities, materials and supplies necessary for performance ofthe 
jet grouting operations. 
2 Drillingjet grouting holes to form a series ofoverlapping grout columns at the locations shown on the 
Confract Drawings. 
3 Collection and disposal off Authority property of retum flow materials generated by the jet-grouting process. 
4 Performance of a test program to verify the required dimensions and engineering properties ofthe jet grout 
masses. 
5 Continuous core sampling of selected grout columns by core drilling as specified herein. 

D. Definitions 

1 Jet Grouting: The process of mixing soil in place with a stabilizing grout mix delivered at high pressure 
through radial nozzles at the end of a monitor inserted in a borehole. The rruxing of soft and grout is accomphshed 
by rotating and drawing up the monitor from the bottom ofthe borehole. 
2 Grout Column: A vertical cylinder of soil-grout mass formed by jet grouting. 
3 Retum Flow: All materials, including grout, water and soil particles, which are discharged as a result of jet 
grouting operations at or near the point of entry of drill, grout rods or pipes into the ground. 

1.02 REFERENCES 

Codes and standards in these notes are to be the latest editions in effect at the time 
the work is being done unless otherwise noted, and are considered to be a part of 
this Specification. 

American Society of Testing and Materials (ASTM*) 

C42 Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of 
Concrete 

C109 Test Method for Compressive Sfrength of Hydraulic Cement Mortars (Using 

2-in. or 50-mm Cube Specimens) C150 Specification for Portland Cement 

D2113 Practice for Diamond Core Drilling for Site Investigation 

Intemational Society for Rock Mechanics (ISRM), Committee on Standardization of 
Laboratory and Field Tests: 

"Suggested Methods for Determining Water Content, Porosity, Density, Absorption and 
Related Properties and Swelling and Slake Durabilify Index Properties," Intemational 
Journal of Rock Mechanics, Mining Science and Geomechanics Absfraets, Vol. 16, pp. 141 
156,1979. 323 



1.03 SUBMnTALS 

See Appendix "A" for submittal requirements. 

1.04 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Job Conditions 

1 Subsurface Information: Refer to data listed in Available Documents. 
D 2. Product Delivery, Handling, and Storage: 
D a. Deliver all material in imdamaged, unopened containers bearing manufacturer's original labels. 
D b. Store and handle grout materials in accordance with manufacturer's recommendations. Grout 
materials that become caked due to moisture absorption are not to be used for this work. 

B. Design Requirements Design dimensions, locations and elevations are indicated on Conttact 

Drawings. 

C. Quality Assurance 

1 The entity performing the work shall be an established jet-grouting firm with a record of at least five years 
of experience in performing jet-grouting operations. Do not commence work until the entity has been approved by 
the Engineer. 
2 Assign an experienced, full-time supervisor who has been in responsible charge of supervising jet grouting 
operations for at least five years. The supervisor shall be present at the work site at all times during jet grouting 
operations. The supervisor shall be knowledgeable of all aspects of jet grouting as currently practiced, including 
methods related to drilling of grout holes, grout formulation, properties and admixtures, mixing methods, grout 
pumping and vertical grout injection. 
3 Laboratory testing as specified herein shall be performed by the Authority. 
4 Quality Confrol Procedures: Quality confrol procedures shall be established by the Contractor and approved 
by the Engineer prior to job startup. Such procedures shall be followed to ensure that the completed project shall 
comply with all requirements indicated on the Conttact Drawings. 

PART 2. PRODUCTS 

2.01 MATERIALS 

A. Portland cement and water 
1 Portiand cement shaft confonn to ASTM C150, Type H. 
2 Water used for drilling grout holes in grout mixing and in grout injection shall be clean, potable and free of 
sewage, oil, acid, alkali, salts, suspended solids, organic material and other deleterious materials. 

B. Admixtures: Materials used in the mix in addition to Portland cement and water shall be subject 
to the approval by the Engineer. 

PART 3. EXECUTION 

3.01 PREPARATION 

Prior to installing jet grout columns: 

A. Provide a plan showing the surveyed location of each of the jet grout columns, and the 
number/letter identifying it. 

B. Locate existing underground utilities and subsurface stmctures in the area of work, and 
include the locations in the plan required by 3.01.A. 
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3.02 INSTALLATION 

A. Equipment 

1 All equipment used for drilling grout holes; lowering, raising and rotating jet monitors, mixing grout, 
supplying pressurized grout and afr or air-water to jet monitors, and jet monitors used to constmct the soil-grout 
columns shall have proven performance records for use in ground conditions equivalent to this site. 
2 Spare parts, back-up equipment, and maintenance personnel shaft be available to maintain jet grouting 
equipment in satisfactory operating condition at all times during execution of the jet grouting work, and to ensure 
unintermpted grout injection in case of mechanical breakdown or equipment malfunction during the course ofthe 
work. 
3 Jet Grouting Monitors: Use jet grouting monitors having perfonnance characteristics, operating ranges, and 
capacities suitable for producing grout columns ofthe diameters and depths shown on the Confract Drawings, and as 
specified herein. 
4 Proportioning of Grout Mixes: The grout plant shall include calibrated meters for measuring accurately the 
volume of water and any liquid admixtures used in each batch of grout, and calibrated scales for measuring 
accurately the weight of cement, and any solid admixtures used in each batch of grout. 
5 Monitoring of grouting performance: Equipment used to measure and record jet grouting parameters shall 
consist of automatic, real time data collection systems. 
6 Equipment for Exploratory Corings: Soft-grout masses shall be cored in post-jet grouting exploratory 
corings with a nominal PQ size (minimum diameter 3.345 inches) triple tube diamond bit core barrel meeting the 
requirements of ASTM D2113. 

B. Production Jet Grouting 
1 Production jet grouting shall be performed to constmct soil-grout columns at locations and with dimensions 
shown on the Confract Drawings and as specified herein. As determined by the Engineer, if jet grout columns 
cannot be located as shown on the Confract Drawings, due to interference with existing stmctures or utilities, modify 
the column locations as directed by the Engineer. As directed by the Engineer, the Confractor shall be compensated 
on a net cost basis for jet grout columns required in addition to those shown on the Conttact Drawings, due to 
interference with existing stmctures or utilities. 
D 2. The general design criteria for the jet grouting are as foftows: 
D a. Minimum column diameter shall be as shown on the Confract Drawings. 
D b. The minimum overlap between adjacent grout columns at any point of intersection shall be as shown 
on Confract Drawings. 
Q c. The minimum unconfined compressive sfrength ofthe soil-grout mass-produced by jet grouting 
shall be as shown on Confract Drawings. 
2 Equipment for mixing, holding and pumping grout shall be in a secure location and shall be operated to 
minimize spillage of material. No material will be allowed to flow in the adjacent water body or storm drains. 
3 The arrangement of the grouting equipment shall provide continuous cfrculation of grout prior to its 
injection. The equipment and lines shall be prevented from becoming fouled by determining the set time ofthe 
grout mix, monitoring the time that has elapsed from when a batch of grout has been mixed, maintaining grout ready 
to be injected in constant cfrculation, and periodically flushing the grout system with water. Grout that carmot be 
placed, for any reason, within 2 hours after mixing shaft be disposed of off Authority property at no additional cost 
to the Autiiority. 
4 During jet grouting, free retum flows shall be maintained at all times. If the Confractor observes a reduction 
in flow rate, measures shall be implemented immediately to re-establish the original flow rate. 
5 The Confractor shall conduct all jet grouting in a manner such that there is no heave, settlement or loss of 
support of or damage to the existfrig stmctures and utilities. 
6 The Confractor shall provide the Engineer with cube samples from the grout mix two times during each 
workday. Samples shall be taken from production grout batches. A minimum of six grout cubes shall be cast each 
firne sampling is performed. The unconfined compressive sfrength of one of these samples shall be tested at 7 days; 
the sfrengtii ofthe other sample shall be tested at 14 and 28 days. 

C. Test Program 

1 Execute a test program as shown on Confract Drawings prior to the start of production jet grouting to 



evaluate the effectiveness ofthe methods and equipment to produce soil-grout masses meeting the geometric and 
material property requirements shown on the Confract Drawings and as specified herein. 

2. Drill post-jet grouting exploratory corings as required by the Confract Drawings, and in 
3.02.D. 

2 As determined by the Engineer, if the test results show that the jet grout columns do not meet the geometric 
and material property requfrements shown on the Confract Drawings and as specified herein, the Contractor shall 
modify his installation procedure in order to produce jet grout columns which meet such requirements. The 
Confractor shall perform such modifications at no additional cost to the Authority. In addition, the Engineer may 
require additional jet grout columns in the test section per 3.02.F.2. 

D. Post-Jet Grouting Exploratory Corings 

1 Coring of jet grouted zones shall be performed by the Confractor as required on Confract Drawings a 
minimum of 48 hours after completion of the jet grouting to evaluate grout column diameter and continuity, and to 
obtain soil-grout mass samples for imconfined compressive sfrength and unit weight testing. Notify the Engineer 24 
hours in advance, so that coring can be observed by the Engineer. Provide core samples to the Engineer for testing. 
2 Continuous core sampling observed by the Engineer shall be performed by the Confractor over the full depth 
of the jet-grouted zone in each exploratory hole. A triple tube core barrel shall be used to minimize core losses and 
disturbance to samples obtained. The Confractor shall provide wooden core boxes for storage of core samples, 
labeled to indicate coring number, depths of coring intervals, and run numbers. Core samples from more than one 
coring shall not be placed in the same box. 
3 The Confractor shall prepare a log summarizing the results of each post-jet grouting exploratory coring and 
include the log when samples are provided to the Engineer. 
4 After completion of post-jet grouting exploratory corings, the core holes in the grout columns shall be 
backfilled by the Contractor with non-metallic grout. The corings shall be filled with grout from the bottom up by 
using a fremie pipe. The Confractor shall provide soil grout mass with a minimum compressive sfrength of 750 psi 
at 7 days. Core holes shall be grouted within 24 hours of removal of core samples. 

E. Laboratory Testing 

1 The Confractor shall be responsible for preserving and storing samples from the post-jet grouting 
exploratory corings at the constmction site prior to providing the samples to the Engineer for testing. Sample 
preservation shall include the wrapping of samples in plastic to preserve the original moisture content ofthe samples 
while they are being fransported and stored prior to testing. All samples for testing will be selected by the Engineer. 
2 Grout cube samples shall be tested by the Engineer for unconfined compressive sfrength in accordance with 
ASTMC109. 
3 Soil-grout mass core samples shall be tested by the Engineer for unconfined compressive sfrength in 
accordance with ASTM C42. 
4 Testing frequency of core samples from post-jet grouting exploratory corings for the test section, and 
production jet grouting, shall be as required on Confract Drawings. 

F. Corrections of Deficiencies 

1 The Confractor shall notify the Engineer immediately, in writing, ofthe failure.of a jet grout column to meet 
any requirement of this Section. Such written notification shaft include all information required for the evaluation of 
remedial measures, including all information required for redesign. 
2 Any jet grout columns, which do not meet the requirements of this Section, shall be replaced or 
supplemented by the Confractor, as dfrected by the Engineer, at no additional cost to the Authority. 
3 Any jet grout column lost or damaged as a result of mechanical failure of equipment, inadequacy of grout, 
air, or water supplies, or improper drilling, grout mixing or injection procedures, shaft be replaced by another jet 
grout column, or columns, by the Confractor, as dfrected by the Engineer, at no additional cost to the Authority. 
4 If a jet grout column fails to comply with the requfrements of this Section and the Engineer determines that 
additional jet grout columns are requfred, the Authority will perform all required redesign and detailing. In such an 
event, the Authority will use its best efforts to complete the redesign within the time set forth on the Confract 
Drawings. 
5 The Confractor at his option, and at any time that he determines that a jet grout column will not;ia6sfy the 
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requirements of this Section, may subject to the provisions of 3.02.F.1, abandon such a jet grout column and replace 
it with a new jet grout column, rather than await direction or approval from the Engineer. However, the Confractor 
in exercising this option, assumes the risk that such replacement jet grout columns have been installed at the proper 
locations, as determined by the Engineer. Such abandonment shall be for the Confractor's convenience, and subject 
to all applicable provisions ofthe confract. 
6 Any post-jet grouting exploratory coring that cannot be completed to the full depth required, or for which 
the number or percentage recovery of soil-grout mass samples obtained is determined by the Engineer to be 
insufficient to adequately characterize the soft-grout mass at the coring location, because of mechanical failure, 
improper functioning of equipment, or improper drilling and sample procedures, shall be replaced by the Confractor 
at no additional cost to the Authority. 

3.03 FIELD TESTS 

A. Inspection 

1 Cooperate with the Engineer and ftimish services as may be required for inspection and obtaining data. 
D 2. The Contractor shall keep jet grout performance records for each jet grout column during the test 
program, and production jet grouting operations. The Confractor shall submit such records on a daily basis to the 
Engineer. At a minimum, the records shall contain the foUowing information. 
D a. Grout hole data, including hole identification number, location, date and time of drilling, diameter, 
total depth, and spacing. 
0 b. In each grout hole, description of depth and extent of obstmctions, cavities, soft spots or cobbles, 
and boulders; depth of ground water, depths of drifting fluid losses; and any major intermptions in drilling work. 
D c. Beginning and completion times and dates for injection of each grout column. 
D d. All grout mix data, including mix proportions and setting times. 
D e. Grout and air or air-water jet pressures used to constmct each grout column, including variation vdth 
depth. 
D f The rate of grout injection for each grout column, including variation with depth. 
• g. Rates of rotation and withdrawal of jet grout monitor for each grout column, including variation 
with depth. 
• h. Estimated amount of retum flow materials produced as result of each grout column installed, and 
volumes of retum flow materials removed from site for disposal off Authority property. 
0 i. Other pertinent observations such as grout escapes, ground heave or other unusual behavior. 

END OF SECTION 
SECTION 02260 

JET GROUTING 

APPENDIX "A" 

SUBMITTALS 

A. Submit documentation verifying comphance with the quahty assurance requirements of clause 1.04.C. 
Documentation shall be submitted for approval a minimum of 30 working days prior to commencement 
of any operations related to jet grouting. 

B. Submit the method for surveying the location ofthe center of each jet grout column. 

C. Submit a plan showing the surveyed locations of the jet grout columns a minimum of two week prior to 
starting work. If there is any reason why the jet grout columns cannot be installed as shown on Conttact 
Drawings, provide an explanation with the plan submittal. 

D. Jet Grouting Operations: Submit a minimum of 30 working days prior to the commencement of jet grouting, 
working drawings, method descriptions, computations, and manufacturers literature, as necessaaijte present 



the following information: ^Mk\ 
1 Plant, equipment and material descriptions, including performance records and manufacturers specifications, ^ ^ ' 
verifying that the equipment has proven performance record for project site ground conditions. 
2 . Arrangement of grout mixing and injection equipment, including schematic diagram showing layout of grout 
and water lines and directions of flow cfrculation. 
3 Methods and equipment for drilling and supporting grout holes, including advancement near tie-rods and 
through obsfructions, cobbles, and boulders. 
4 Methods for locating all utilities below groimd or sfreet surface which are in the area of, and could 
potentially interfere with, the installation ofthe grout columns. 
5 Method and sequence of grout column installation, including proposed jet grouting system, i.e., triple fluid. 
6 Proposed values of grout, air, and air-water jetting pressures, rates of jetting monitor rotation and withdrawal 
as applicable for the particular type of jetting system being used, and proposed values of grout mix water/cement 
ratio, and rate of grout injection for producing the grout columns. 
7 Calibration records for aft pressure gauges, flow meters and scales from an approved laboratory testing 
agency and certification of master gauge calibration. 
8 Methods and equipment for measurement and recording of jet grouting parameters, including injection 
pressures, jetting monitor rotation and withdrawal rates, and grout volumes injected. 
9 Grout mix designs, types and purposes of aft admixtures, sources of mix materials, and material data. 
10 Method of installing steel reinforcement. 
11 Equipment and procedures for drifting and sampling any exploratory corings. 
12 Methods and equipment for management of retum ftow, including collection, volume measurement, storage, 
fransportation and disposal. 
13 Forms to be used for recording of jet grouting performance data. 

A. Submit Jet Grouting Performance Records for the test program and production jet grouting operations as ^ t k 
required by clause 3.03.A.2. ^ ^ 

B. Coring Logs: Submit logs for post jet-grouting exploratory holes to be cored as part of the test program and 
production jet grouting operations. Each coring log shaft be included when the core samples are provided to 
the Engineer. 

END OF APPENDIX "A" 
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SECTION 02378 

MINI-CAISSON PILES 

PART 1 - GENERAL 

1.01 SUMMARY. 

A. This Section specifies requirements for small diameter, cast-in-place, drilled mini-caisson 
piles. 

B. Fumish aft labor, materials, tools and equipment, and perform all operations necessary to 
install concrete-filled mini caisson piles drilled into bedrock at the locations shown on the 
Confract Drawings and as specified herein. The work consists of drilling through 
concrete diaphragm slabs, underlying overburden including boulders and into rock, 
installing steel casing into rock, installing steel reinforcement within the casing, filling 
with concrete and removing pile tops to design elevation. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Provide an instaftation method that minimizes ground loss and resultant settlement of 
nearby structures. 

B. Utilize materials and dimensions for the piles substantially similar to the piles which have 
been proven by loading tests. 

C. Installation Alignment and Tolerances 

1. The pile casing alignment shall not deviate by more than two percent from 
plumb. 

2. Piles at cut-off level shall not deviate by more than one-half inch horizontally 
from the specified locations shown on the Confract Drawings. 

1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements 

B. Section 03200 - Concrete Reinforcement 

C. Section 03301 - Portland Cement Concrete, Long Form 

D. Section 03303 - Placement of Portland Cement Concrete 

1.04 REFERENCES 

A. Building Codes ofthe City and State of New York 
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B. American Concrete Institute (ACI) 

1. 304R - Guide for Measuring, Mixing, Transporting and Placing Concrete 

2. SP-66(04) - ACI Detailing Manual-2004 

3. 318 - Building Code Requirements for Stmctural Concrete and Commentary 

C ASTM fritemational (ASTM) 

1. A252 - Standard Specification for Welded and Seamless Steel Pipe Piles 

2. A615 - Standard Specification for Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement 

3. A706 - Standard Specification for Low-Alloy Steel Deformed and Plain Bars for 
Concrete Reinforcement 

4. C33 - Standard Specification for Concrete Aggregates 

5. CI09 - Standard Test Method for Compressive Sfrength of Hydraulic Cement 
Mortars(Using 2-in. or [50-nim] Cube Specimens) 

6. C150 - Standard Specification for Portland Cement 

7. C311 - Standard Test Methods for Sampling and Testing Fly Ash or Natural 
Pozzolans for Use in Portland-Cement Concrete 

8. C494 - Standard Specification for Chemical Admixtures for Concrete 

9. C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural 
Pozzolan for Use in Concrete 

10. C989 - Standard Specification for Ground Granulated Blast-Fumace Slag for Use 
in Concrete and Mortars 

11. D1143 Standard Test Methods for Testing of Piles Under Axial Compressive 
Load 

D. American Welding Society (AWS) 

1. D1.1 - Sttucttiral Welding Code - Steel 

2. D1.4 - Stmctural Welding Code - Reinforced Steel 

3. D1.5 - Bridge Welding Code 

E. American Pefroleum Institute (API) 

1. 5CT(N80) - Specification for Casing and Tubing 

1.05 SUSTAINABLE DESIGN REQLftREMENTS 

A. Sustainable Design General Requfrements 

1. The Authority requfres the Confractor to implement practices and procedures to 
meet the Confract's sustainable design requirements. The Contractor shall ensure 
that the requfrements related to these goals, as defined in Section 01352 and in ^ , 
this Section are implemented to the fullest extent. Substitutions, or other changes ^ H 
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to the Work proposed by the Confractor, shall not be allowed if such changes 
compromise the stated Sustainable Design Performance Criteria. 

B. Sustainable Design Performance Criteria 

1. Concrete shall contain post-industrial and/or post-consumer recycled content of 
either fiy ash or Ground Granulated Blast Furnace Slag as follows: 

a. Fly Ash: Concrete products shall incorporate ftyash as a replacement for 
up to 30 percent (by weight) ofthe portiand cement. All design mixes are 
subject to review and approval by the Engineer. 

b. GGBF (Ground Granulated Blast Furnace) Slag: Concrete products shall 
incorporate GGBF Slag as a replacement for up to 40 percent (by weight) 
of the Portland cement. All design mixes are subject to review and 
approval by the Engineer. 

c. Steel reinforcing bars shall contain a minimum of 60 percent (by weight) 
recycled content, calculated by adding the post-consumer recycled 
content percentage to one-half of the post-industrial recycled content 
percentage. Certify the recycled content in accordance with the 
Sustainable Design Submittal Requirements of this section. 

2. Concrete shall be manufactured (or assembled) within 500 miles (by air) ofthe 
project site. The location shall be documented in accordance with the 
Sustainable Design Submittal Requirements of this section. 

3. The origin of the raw materials from which the product(s) were manufactured 
shall be documented in accordance with the Sustainable Design Submittal 
Requirements of this Section. 

1.06 QUALITY ASSURANCE 

A. The Confractor performing this work shall be a firm regularly engaged in the installation 
of concrete-filled, drilled mini-caisson piles. The Confractor or approved Subconfractor 
shall have experience successfully completing at least five projects of similar size and 
complexity using this type of pile within the last five years. The experience shall include 
instafting such pftes drifted through obstmctions and bedrock, using non-displacement 
rotary duplex drilling techniques or equivalent non-displacement methods. 

B. Assign an experienced, full-time supervisor who has been in responsible charge of 
supervising the installation of concrete-filled drilled mini-caisson pile operations for at 
least five similar projects in the prior five years. The supervisor shaft be present at the 
Work site at all times during the pile installation. Provide written verification ofthe 
supervisor's experience for review and approval ofthe Engineer. 

C. Do not begin production pile installation work prior to receiving approval of pile load 
tests from the Engineer. Ordering material prior to the approval is discouraged and is 
solely at the risk ofthe Confractor. Review and approval by the Engineer does not 
constitute a guarantee that the pile instaftation will be accepted by the Authority. 

1.07 SUBMITTALS 

A. Submit the following in accordance with the requirements of "Shop Drawings, Catalog 
Cuts, and Samples" of Division 1 - GENERAL PROVISIONS: 
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1. List of referenced projects demonsfrating past experience in similar piling work 
to the Engineer no later than 30 calendar days after the Notice to Proceed. The 
list shaft include the name and location ofthe project, the Authority's name and 
address, and the names and telephone numbers of a representative of the 
designer, and the Authority for whom the work was performed and who can 
attest to successful completion ofthe Work. Include a project summary for each 
referenced project. The project summary shall contain the start and completion 
dates ofthe project, subsurface conditions, total number of piles installed, details 
of piles, installation techniques and any other information relevant to 
demonsfrate Conttactor's experience in similar piling work. 

2. Prepare a Work Plan describing the constmction methods and equipment to be 
used for pile installation. The Work Plan shall be submitted to the Engineer at 
least 10 days before the start of pfte instaftation, including the proposed method 
of installation of all piles; a detailed description of model, size and type of 
drilling equipment; and procedures for cleaning out the piles. Include layout 
drawings showing the proposed sequence of pile installation with proper co­
ordination with the proposed phasing and scheduling ofthe total project. 

3. Shop drawings including, but not limited to, pipe diameter, wall thickness, details 
of pipe used, size and details of reinforcement for steel core, including procedure 
for splicing steel core and details of alignment spacers, and method of pile cutoff 
and sealing the tunnel stmcture from leakage of drilling fluid or groundwater into 
the frinnel. 

4. Proposed concrete mix and method of placement. 

5. Verification of welder qualifications where applicable. 

6. Proposed method to measure volume of concrete placed to form pile. 

7. Certified mill test reports properly marked, for the reinforcing steel and steel pipe 
to the Engineer for a review. The ultimate sfrength, yield sfrength, elongation 
and material properties composition shall be submitted. For API N-80 pipe 
casing, coupon test results may be submitted in lieu of mill certification. 

8. Installation records for each pile. The records shall be submitted within 24 hours 
after instaftation is completed for the pile. The records shaft include the 
following, at a minimum: 

a. Date of installation. 
b. Pile Number and design load. 
c. Type, outside diameter, thickness and grade of casing(s). 
d. Type and size of drift rig. 
e. Surface elevation of working platform. 
f Depth of drilling in overburden and rock. 
g. Depth and elevation of bedrock surface. 
h. Depth and elevation of bottom of casing. 
i. Depth and elevation of bottom of rock socket. 
j . Depth, elevation and description of Obstmctions encountered. 
k. Pile cut-off elevation. 
1. Total length of pile. 
m. Slope of pile. 
n. Size, length, grade and position of reinforcing steel. 
o. Elevation and type of reinforcing bar splices used. 
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p. Concrete mix and minimum concrete strength. 
q. Theoretical and actual volume of concrete requfred to fill pfte. 
r. The time pile installation started, intermpted, resumed and to complete 

each operation. 
s. Description ofany unusual circumstances affecting installation. 

9. As-built drawings showing the surveyed location of all piles installed and 
identifying abandoned piles. Actual pile tip elevations, inclinations and pile 
cutoff elevations shall be shown on the as-built drawing. 

10. Pile socket video inspections. 

B. Sustainable Design Submittal Requfrements: The Confractor shall submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shaft include the 
following: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. Information to be supplied for this form shall 
include: 

a. Cost breakdowns for the materials included in the Confractor's Work. 
Cost breakdovras shall include total cost plus itemized material costs. 

b. Where requfred by the Sustainable Design Performance Criteria of this 
Section, the following information shall also be supplied: 
1) The amount of post-consumer and/or post-industrial recycled 

content in the supplied product(s). 
2) The manufacturing location ofthe supplied product(s). 
3) The location (source) of the raw materials used to manufacture 

the supplied product(s). 
4) The VOC content of all adhesives, sealants, paints, and coatings 

applied on site as part of this Work. 
5) Include total cost for all wood products and itemized costs for all 

FSC-certified wood products. 
2. Published product literature or letters of Certification, provided from the product 

manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for the SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for applicable products. Applicable 
products include, but are not limited to field-applied adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shall indicate the Volatfte 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature, 
or a letter of certification from the manufacturer can be submitted in addition to 
tiie MSDS to indicate the VOC limits). 

5. Provide concrete mix design to verify the percentage of recycled material 
included, by weight. 

6. The Sustainable Design submittal information shall be assembled into one (1) 
package per Section or trade, and sent to the Engineer. 
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1.08 PROJECT CONDITIONS 

A. Job Conditions 

1. Fumish and construct the piles in accordance with the specifications, drawings 
and the referenced codes and regulations. 

2. Four compression pile load tests have been completed at the site; a copy of the 
pile load test report is available upon request to the Authority. 

3. Protect existing stmctures, including the subway tunnel, slurry walls, operating 
facilities and utilities to the satisfaction ofthe Engineer. 

4. Unless stricter requirements are shown on the Confract Drawings, all excavation 
spoil from each day's operation shall be fransported daily to a disposal area. The 
work area shaft be cleaned following each day's operations. Do not dispose of 
slurry, concrete, and excess concrete in storm drains. 

B. Site Conditions 

1. The Available Information Drawings include boring logs for subsurface 
conditions at the site. These Drawings are provided for use by the Confractor at 
his discretion. The Confractor shall be aware that the subsurface conditions may 
include boulders, cobbles, concrete debris, wood, concrete, fractured rock, 
quartzite, and other obstmctions that must be penefrated by the piles. Active and 
detensioned tiebacks are also present that must not be penefrated or damaged. 

2. Inspect the site prior to the start of work to evaluate the conditions affecting the 
work. No claim for additional costs will be allowed because of lack of 
knowledge of any existing conditions discemible fi^om observation at the site, 
adjoining property, subway timnel and other available sources of information. 

3. Five recent test borings have been made at the location ofthe mini-caisson piles; 
a copy of the boring logs, drilling logs, and core photos are available upon 
request to the Authority. 

4. Consult the Confract Drawings and the official records of existing utilities, both 
surface and subsurface, and excavate test pits at work locations to observe 
existing conditions and limitations as they apply to this work and their relation to 
other constmction work. 

5. Protect existing utilities that are to remain within the pile installation work zone, 
in accordance with the requirements of Authorities having jurisdiction over the 
same. Repair any constmction-induced damage to the utilities or replace the 
damaged utilities in kind, in a timely manner to the satisfaction of the utility 
Owners. 

C. Storage, Delivery and Handling 

1. Materials used for concrete shall be stored in accordance with ACI 304. 

2. Deliver reinforcing bars marked with metal tags indicating size, length, grade and 
mark numbers. 

m 

A 
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PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Permanent Steel Casing 

1. Pile casing shall be new and unused pipe with a minimum wall thickness and 
diameter shown on the Confract Drawings: 

a. Drifting casing meeting the minimum tensile requirements of ASTM 
A252,Grade3. 

b. Mill secondary steel pipe, conforming to API N-80 and all requirements 
above shaft be free from defects (dents, cracks, tears) and with two 
coupon tests per tmckload delivered to the fabricator. 

2. Sphces 

a. No splices shall be used' in the installation, unless required by 
considerations of limited head-room or other installation consfraints. 
Casing splices, if required, shall be submitted to the Engineer for 
approval. 

b. Splices shall be made by a continuous full penefration butt weld across 
the entire cross-section against a tight fitting inside backing ring or using 
a tight fitting splicer of the same thickness as that of the pipe. Splice 
welds shall conform to the requirements of AWS Dl . l , Stmctural 
Welding Code. 

c. If threaded splices are used, the splice shall develop 100 percent ofthe 
design capacity ofthe specified steel pipe cross-section in tension, shear 
and compression. 

3. The nominal diameter of steel pipes at any cross-section along the length ofthe 
pipe shall be as indicated on the Confract Drawings. Out of roundness for the 
pipe shall be in accordance with ASTM A252 and within 1 percent of the pipe 
diameter 

B. Reinforcing Bars (Steel Core) 

1. Diameter and grade shaft be as shown on the Confract Drawings. Where threads 
are cut into a Grade 60 reinforcing bar, the next larger bar number designation 
from that shown on the Confract Drawings shall be used. 

2. Reinforcing steel shall be deformed steel bars meeting or exceeding ASTM A615 
mechanical, physical, and dimensional properties. 

a. ASTM A615 Grade 75, 80, or 90. 
b. ASTM A722 Grade 150. 

3. Splice the mating ends of the steel core sections using welded sphces or 
mechanical connections in accordance with the requirements of ACI 318. 

a. Weld reinforcing bars (steel core) in accordance with requirements of 
AWS D 1.4. 

b. Use only welders qualified by tests prescribed in AWS Dl.l or Dl.5, as 
applicable. 

c. A full welded sphce shall have bars butted and welded to develop in 
tension or compression at least 125 percent of specified yield sfrength of 
the bar. 
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d. A full mechanical connection shall develop in tension or compression at ^ ^ . 
least 125 percent of specified yield sfrength of the bar. ^ ^ 

e. Threadbar reinforcing bars shall be spliced using approved threaded 
couplers which develop the ultimate tensile sfrength of the bars without 
evidence of any failure and jam nuts installed in accordance with the 
manufacturer's instmctions. 

C. Concrete 

1. The concrete shall be a pumpable mix consisting of a non-shrink mixture of 
Portland cement, mineral filler, plasticizer, sand, and water so proportioned and 
mixed as to provide a concrete capable of maintaining the solids in suspension 
without appreciable water gain, yet which will laterally penefrate and fill any 
voids in foundation material. The materials shall be so proportioned as to 
provide a hardened concrete having a minimum ultimate compressive sfrength of 
3,600 psi in seven days and 6,000-psi in 28 days. The mix design shall also 
conform to the following: 

a. Substitute either fly ash or slag at the minimum rate of 25 percent by 
weight of cement. The maximum rates of substitution shall be 30 
percent for fty ash and 40 percent for slag. Fly ash and slag substitution 
in the same mix may be permitted upon approval by the Engineer. 

2. Chlorides from any source shall not be permitted in the grout mix. 

3. Cement shall conform to ASTM C150, Type H, m, or V. 

4. Sand shall conform to ASTM C33, Size No. I. 

5. Fly Ash: Conforming to ASTM C311 and ASTM C618, Class F or Class C, ' ^ P ' 
except the maximum loss on ignition shaft be less than 4 percent. 

6. Slag: Conforming to ASTM C989, Grade 120. 

7. Mixing water shall be clean, potable, and free from substances that may be 
injurious to cement and steel. 

8. Mineral filler shall be finely powdered siliceous material that will chemically 
react with calcium hydroxide in the presence of moisture at ordinary 
temperatures to form compounds possessing cementitious properties. 

9. Plasticizer shall be a compound that will increase the flowability of the mixture, 
assist in the dispersal of cement grains, and neufralize the setting shrinkage of the 
cement mortar. 

10. Expansive admixtures shall only be added to grout used for filling sealed 
encapsulations and pile cap covers. 

11. Molding and testing of concrete specimens shall be in accordance with ASTM 
C109. 

D. Miscellaneous Materials 

1. Plates and Shapes: stmctural steel plates and shapes for pile top attachments 
shall conform to ASTM A36 or ASTM A572 compatible with the grade of the 
steel core. 

2. Centralizers and spacers shall be fabricated from PVC pipe or steel tube, or 
material non-detrimental to the reinforcing steel. Wood shall not be used. 
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3. Centralizers and spacers shall be securely attached to the reinforcement, sized to 
position the reinforcement within one-half inch of plan location from the center 
of pile, to allow concrete tremie pipe insertion to the bottom ofthe drill hole, as 
well as to permit concrete to freely flow up the drill hole and casing and between 
adjacent reinforcing bars. 

PART 3 - EXECUTION 

3.01 GENERAL 

A. Prior to drilling, locate existing underground utilities in the areas of work. Provide 
adequate means of support and protection for utilities during excavation, drilling, 
concreting, and backfifting operations. 

B. Prior to bringing drill equipment onto the site, examine the existing site conditions to 
ensure that all equipment selected for pile instaUation can operate properly for the 
intended purpose. Use the Work Plan submitted to the Engineer describing the 
constmction methods and equipment to be used for pile installation. Deviations from the 
Work Plan must be submitted to the Engineer and approved prior to implementation. 

C. Piles shaft be installed in such a manner as to ensure that no damage is sustained either to 
adjacent stmctures or to previously formed piles. The Confractor shall be responsible for 
damage to existing stmctures and utilities. 

D. Confrol and properly dispose of all drill fluids, cuttings and constmction related waste, 
including excess concrete in accordance with all local codes and regulations which would 
apply if the Authority were a private corporation, and keep premises clean and free of 
water. Disposal of waste and spoil on local sfreets and into sewers will not be permitted. 

E. The methods selected for this work shall be such that they will provide suitable protection 
to the pubhc. 

3.02 INSTALLATION 

A. Equipment 

1. Install piles with the equipment needed to satisfy the requirements described 
herein and on the Confract Drawings. 

2. The drill casing shaft be watertight and ofthe flush-joint type. 

3. The maximum diameter ofthe cutting shoe, if used, shaft not exceed the outer 
diameter ofthe drift casing by more than 1/4 inch. 

4. Concrete shall be mixed in an approved high-speed mixer capable of producing 
sufficient high quality colloidal concrete to fill each pile without intermption. 

B. Installation 

I. Pile installation operations shall be performed only in the presence of the 
Engineer. 
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2. Provide equipment and methods capable of attaining the requfred pile depth and 
capacity. The equipment shaft be situated at the proper location such that the 
final location ofthe pile will not deviate more than permitted by Article 1.03C of 
these Specifications. 

3. Do not install piles within 15 feet of concreted piles that are less than 24 hours 
old. 

4. Conttol procedures and operations to preclude undermining, disturbing, inducing 
movements and vibration to adjacent stmctures and utilities that exceed the 
specified Alert Level values shown on the Drawings. If such values are 
exceeded, or if any unacceptable damage occurs, operations shall be halted and 
the equipment and/or procedures shall be modified so that no fiirther disturbance 
occurs. Damage shall be repaired to the satisfaction ofthe Engineer. 

5. Advance the pile to bedrock using non-displacement drilling methods, such as 

a. Rotary duplex drilling methods. 
b. "Spinning down" the pipe using a cutting shoe at the bottom of the pipe 

with separate clean-out of materials from within the pipe. 
c. Other such methods approved by the Engineer that can advance the pipe 

without pre-drilling ahead ofthe pipe. Positive cfrculation or ftushing to 
clean out an angered hole by water injection and collecting retums 
upward along the outside of the drift casing and discharging on the 
ground shall not be allowed. The use of air to clean the casing shall also 
be prohibited. 

6. Measure water pressures beneath the subway tunnel prior to coring its base slab. 
If water pressures are artesian with respect to the working level such that water 
could enter the subway tunnel, implement procedures and operations to prevent 
water and soft from flowing into the tunnel. This shall accomphshed by 

a. Working through, a temporary casing and maintaining an adequate 
weight of fluid inside the casing to counterbalance the ground water 
pressures at all times during installation. 

b. Reducing the water pressures below the base of the subway. By other 
approved methods. In any event, the Confractor shall monitor and record 
fluid levels used in advancing the casing to bedrock. 

7. Ail holes in overburden shaft be stabilized by steel casing. Use of drifting mud or 
other fluid shall not be used to support uncased holes. 

8. Conduct drilling and cleaning procedures in such a manner as to prevent ground 
loss or ground movement beyond the borehole. Ifa separate drill tool is used for 
advancing the pipe, it shall be located no more than 6-inches ahead ofthe pipe at 
all times. 

9. If obstmctions, such as boulders, are encountered, pfting operation shall progress 
through the obstmction by means of coring, using a tri-cone roller bit, chum drill, 
or appropriate cutting bit. Use of a down-the-hole hammer, will be permitted, 
provided the hammer never leads the casing by more than 6 inches, and that the 
retum comes up the casing. However, if an obstmction is encountered at a 
location that indicates the obstmction could be a tieback supporting the adjacent 
slurry wall, piling operations shall follow direction by the Engineer. 

10. Retum drill ftuid with cuttings shaft be confrolled by diverters, or other methods 
approved by the Engineer that produce a closed system allowing all drill spoil to 
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be placed in settling tanks for separation of fluid from solids for eventual 
disposal. 

11. The pfte casing shall be advanced and seated into un-weathered bedrock and 
cleaned of all soil, material and water so as to provide a clean casing for 
inspection. The casing shall then be visually inspected under adequate light. The 
Engineer shall be notified prior to each such inspection to verify the adequacy of 
the pipe. The purpose ofthe inspection is to verify that the pipe has no holes or 
gaps; is fully seated into the bedrock; is free of all mud, water, and other 
exfraneous materials; is free of any significant distortion or reduction in cross-
sectional area; and satisfies the verticality requirements. 

12. After inspection ofthe pipe, the rock socket shall be drilled to the requfred depth 
and ftushed with water until substantially clean of fines. Selected sockets will be 
inspected by downhole video camera for approval by the Engineer to ensure that 
the rock is continuous and unweathered in the socket zone. The video inspection 
shall be provided by the Confractor as requested by the Engineer. If required, the 
socket shaft be extended until video inspection shows the required length in rock 
is attained. 

13. Flush the rock socket clean of aft exfraneous material immediately prior to 
installing the core reinforcing 

14. Lower the steel reinforcement along with the cenfralizers to the base ofthe pile 
prior to concreting. Partially inserted reinforcing bars shall not be driven or 
forced into the pipe. The surface ofthe reinforcement shaft be free of deleterious 
substances such as soil, mud, grease, loose rust, mill scale, ice, or oil that might 
contaminate the concrete or coat the reinforcement and impafr bond between the 
bar and concrete. 

15. Provide cenfralizers and spacers attached to the reinforcing bar with a maximum 
spacing of 10-feet. The upper and lower most cenfralizer shall be located no 
more than 5-feet from the top and bottom of the pile. The centtalizers shall be 
placed such that they permit free flow of concrete without misalignment of the 
reinforcement and the casing. 

16. Place concrete in the piles by means of a fremie pipe extending to the bottom of 
the socket. Pump concrete through the fremie pipe until uncontaminated concrete 
retums from the top of the casing. Keep the concrete agitated prior to placing 
and place concrete within one hour of mixing. Place concrete in one continuous 
operation to prevent cavities, afr pockets, and honeycombing or cold joints 
forming in the concrete. If the concreted pile cannot be completed during the 
scheduled work shift, extend work hours so that the pile is fremie filled with 
concrete without intermption. 

a. Each batch of concrete shall have the same volume and contain the same 
whole number of sacks of cement, imless a modification is approved by 
the Engineer. Materials shall be accurately measured by weight or 
volume before mixing. Time of mixing shaft be not less than three 
minutes. 

b. The concrete shall be agitated continuously and may be held in the mixer 
or agitator for a period not exceeding initial set time ofthe concrete. The 
Confractor shall submit the concrete set time information with the shop 
drawings. 
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c. If there is a lapse in pumping of concrete, the concrete shall be re­
circulated through the pump or through the mixer dmm until it is pumped 
to the hole. 

d. Mix and place sufficient concrete to over pour any laitance from the top 
ofthe casing. 

17. The Engineer will make on-site inspection ofthe concrete placement. 

a. During constmction, samples of concrete mix selected at random by the 
Engineer shall be taken daily when concrete is placed in piles (six sets of 
samples per day). The Confractor shall be responsible for such testing, 
the cost of same deemed to be included in the cost ofthe piles. 

b. The samples shall be molded, cured in a properly constructed curing box, 
tested in accordance with ASTM C109, and shall reach a compressive 
sfrength after seven days equal to at least 60 percent of the design 
sfrength. If this requirement is not met, Confractor shall modify the 
proportions of the mix subject to the approval of the Engineer. If the 
required design sfrength is not attained after 28 days then Confractor 
shall install replacement pile(s) as required. 

c. The Engineer may also require the Confractor to modify the mix design 
if an excessive amoimt of concrete is lost from a pile hole into voids in 
the in-place materials. 

C. Corrections of Deficiencies 

1. The Confractor shall notify the Engineer immediately, in writing, if a pfte fails to 
meet any requirement of this Section. Such written notification shall include all 
information requfred for the evaluation of remedial measures, including all 
information required for redesign. 

2. If a pile encounters an obstmction that could be a tieback, immediately notify the 
Inspector and Engineer for direction. Confirm the notifications in writing within 
one day of encountering the obstmction. 

3. If a pile fails to comply with the location or inclination requirements of 1.03 C, 
the Engineer will calculate the load capacity requirements of that pile or, if in a 
pile group, each pile in that pfte group, based on the actual, "as-built" locations 
and inclinations. If the calculation indicates that the loading on that pile or, if in 
a pile group, on any pile in that pile group, exceeds 110 percent of the design 
load, then the Confractor shall perform such remedial work as the Engineer in his 
sole discretion may approve, includuig, but not limited to, fumishing and 
installing additional piles at locations approved by the Engineer and modifying 
concrete or reinforcement steel. 

4. In the case of a pile with some deficiency that affects load capacity, the Engineer 
will calculate the load capacity requirements of that pile, based on its actual "as 
built" location and inclination. If the calculation indicates that the loading on the 
pile exceeds some reduced allowable loading less than the design load, including 
a zero loading, as determined in the sole judgment of the Engineer, then the 
Confractor shall perform such remedial work as the Engineer in his sole 
discretion may approve, including but not limited to fumishing and instafting 
additional piles at locations approved by the Engineer and modifying concrete or 
reinforcement steel. 
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If a pile fails to comply with the requfrements of this Section and the Engineer 
determines that modification to concrete or reinforcement steel, or the installation 
of additional piles is necessary, the Authority will perform all required redesign 
and detailing. In such event, the Authority will use its best efforts to complete 
redesign as soon as practicable. 

The Contractor, at his option and at any time that he determines that a pile will 
not satisfy the requirements of this Section for a reason other than encountering 
an underground obstmction or tieback, may, subject to the provisions of this 
Section, abandon such pile and replace it with a new pile or piles rather than 
await direction or approval from the Engineer. However, the Confractor, in 
exercising this option, assumes the risk that such replacement pile or piles have 
been instafted at the proper design location and alignment so as to carry 
satisfactorily the design load as determined by subsequent analysis performed by 
the Engineer. Such abandonment shall be for the Confractor's convenience and 
subject to aft apphcable provisions ofthe Contract. 

Abandoned piles, when inside the subway, shaft be cut off at the top of the tunnel 
base concrete. Other piles shall be cut off 3-feet below ground level. Abandoned 
piles shall not be exfracted from the ground. 

Changed Pile Locations 

a. If concrete and reinforcing require modification due to changed pile 
locations, the Authority will provide redesign and detailing. 

b. In the event that such changed pile locations are due to encountering a 
tieback whose location is not shown or a natural obstruction above the 
till sfratum during installation, the Confractor shall perform the pile 
installation, concrete and reinforcing Work in accordance with such 
modified design and details and the Confractor will be compensated for 
any additional related work in accordance with Schedule of Unit Prices 
for Classified Work, if the Engineer determines the Prices therein are 
apphcable, or if the Engineer determines said Prices are not applicable, 
then in accordance with the clause "Compensation of Exfra Work". 

c. The Confractor shaft perform this Work in accordance with such 
modified design and details at no additional cost to the Authority in the 
event that the changed pile locations are not due to encountering an 
underground obstmction during instaftation. 

3.03 FIELD TESTS 

A. Inspection 

1. Cooperate with the Engineer and fumish services as may be required for 
inspection and obtaining data. 

2. The Engineer will keep an independent record of each pile installed. Such report 
shall include the following data: 

a. Date of instaftation. 
b. Pfte Number and design load. 
c. Type, outside diameter, thickness and grade of casing(s). 
d. Type and size of drill rig. 
e. Surface elevation of working platform. 
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f. Depth of drilling in overburden and rock. ^ ^ 
g. Depth and elevation of bedrock surface. ^ f^ 
h. Depth and elevation of bottom of casing. 
i. Depth and elevation of bottom of rock socket. 
j , Depth, elevation and description of Obstmctions encountered. 
k. Pile cut-off elevation. 
1. Total length of pile. 
m. Slope of pile. 
n. Size, length, grade and position of reinforcing steel. 
o. Elevation and type of reinforcing bar splices used. 
p. Concrete mix and minimum concrete sfrength. 
q. Theoretical and actual volume of concrete required to fill pile. 
r. The time pile installation started, intermpted, resumed and to complete 

each operation, 
s. Description of any unusual circumstances affecting installation, 
t. Socket video inspection ofthe pile. 

END OF SECTION 
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SECTION 02711 

SUBDRAINAGE SYSTEM 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for perforated polyvinyl chloride pipe (PVCP) and 
perforated high density polyethylene pipe (HDPE) subdrainage systems. 

B. Definition of terms relating to HDPE shall be in accordance with ASTM F412. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. As defined in this Section 

1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements 

B. Section 02221 - Excavation, Backfifting and Fftling 

C. Section 02274 - Geotextftes 

1.04 REFERENCES 

A. American Association of State Highway and Transportation Officials (AASHTO) 

1. M252 - Standard Specification for Cormgated Polyethylene Drainage Pipe 

2. M288 - Standard Specification for Geotextile Specification for Highway 
Applications 

3. M294 - Standard Specification for Cormgated Polyethylene Pipe, 300- to 1500-
mm Diameter 

B. ASTM fritemational (ASTM) 

1. C33 - Standard Specification for Concrete Aggregates. 

2. D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe 
for Sewers and Other Gravity-Flow Applications. 

3. F412 - Standard Terminology Relating to Plastic Piping Systems. 

4. F758 - Standard Specification for Smooth-Wall Poly (Vinyl Chloride) (PVC) 
Plastic Underdrain Systems for Highway, Airport and Sinular Drainage. 

5. F794 - Standard Specification for Poly (Vinyl Chloride) (PVC) Profile Gravity 
Sewer Pipe and Fittings Based on Confrolled Inside Diameter. 
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6. F949 - Standard Specification for Poly (Vinyl Chloride) (PVC) Cormgated 
Sewer Pipe with a Smooth Interior and Fittings. 

1.05 SUSTAftvlABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requfrements 

1. The Authority requires the Contractor to implement practices and procedures to 
meet the Project's sustainable design requfrements. The Confractor shall 
implement the requirements related to these goals, as defined in Specification 
Section 01352 and the articles below. Substitutions or other changes to the work 
proposed by the Confractor wift not be allowed if such changes compromise the 
stated Sustainable Design Performance Criteria. 

B. Sustainable Design Perfonnance Criteria 

1- The post-industrial and/or post-consumer recycled content (by weight) of all 
PVC piping shall be documented in accordance with the Sustainable Design 
Submittal Requirements of this Section. 

2. The manufacturing location (final assembly) of all products shall be documented 
in accordance with the Sustainable Design Submittal Requirements of this 
Section. 

3. The origm ofthe raw materials from which all products were manufactured shall 
be documented in accordance with the Sustainable Design Submittal 
Requirements of this Section. 

1.06 QUALITY ASSURANCE 

A. Any entity performing the Work of this Section shall have at least three years of 
installation experience on projects with piping systems of types and sizes similar to that 
required under this Confract. 

B. Pipe will be visually inspected by the Engineer when delivered to the constmction site. 
Damaged material or material not meeting the requfrements of 2.02 shall be removed 
from the constmction site, and replaced at no cost to the Authority. 

C. Pipe may be inspected at the place of manufacture by the Engineer. 

1.07 SUBMmALS 

A. Submit certificates from manufacturers of the following items certifying that the 
following materials comply with the requirements specified in 2.02: 

1. Perforated Polyvinyl Chloride Pipe (PVCP) 

2. Perforated High Density Polyetiiylene Pipe (HDPE) 

3. Geotextile Fabric 

• 
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B. Submit certified test data covering gradation and composition of the washed aggregate 
proposed for use, together with one 75-pound representative sample ofthe material to the 
Manager, Materials Engineering Division, Port Authority Technical Center, 241 Erie 
Sfreet, Jersey City, New Jersey 07310-1397. 

1. Submit the sample in a clean, sturdy container or bag which shall not permit loss 
of any ofthe material. 

2. Clearly label the container or bag of the sample with: Conttact location, titie and 
number; the name ofthe material supplied and location ofthe source. 

3. The Engineer will approve or disapprove the proposed material within 21 days 
after receipt ofthe sample. 

4. Do not deliver material to the constmction site from any source until the 
Engineer has approved the material from that source. 

C. Submit Catalog Cuts of pipes and geotextile fabric for the Engineer's approval. 

D. Submit for Engineer's approval methods for prevention of accumulation of groundwater 
and altemate methods of line and grade confrol where applicable. 

E. Submit "As-Built" drawings in accordance with Section of Division 1 entitled "Utility 
Record Drawings." 

F. Sustainable Design Submittal Requirements 

1. The Confractor shall submit the Sustainable Design certification for items listed 
herein. Sustainable Design submittals shall include the following: 

a. A completed Sustainable Design Materials Certification Form (SDMCF) 
appended to Section 01352. Information to be supplied for this form shall 
include: 
1) Cost breakdowns for the materials included in the Confractor's 

work. Cost breakdowns shall include total cost plus itemized 
material costs. 

2) The amount of post-consumer and/or post-industrial recycled 
content in the supplied product(s).* 

3) The manufacturing location ofthe suppfted product(s).''' 
4) The location (source) of the raw materials used to manufacture 

the supplied product(s).* 
5) The VOC content of aft adhesives, sealants, paints and coatings 

applied on site as part of this work.* 
6) Include total cost for all wood products and itemized costs for all 

FSC-certified wood products.* 
*If applicable- requirements are defined per the Sustainable 
Design Performance Criteria, in Section 01352. 

2. Published product literature or letters of Certification, provided from the product 
manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for the Sustainable Design Materials Certification Form. 

3. Product cut sheets for materials that meet the Sustainable Design Materials 
Certification Form. 
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4. Material Safety Data Sheets (MSDS), for applicable products. Applicable 
products include, but are not hmited to field-applied adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature 
or a letter of certification from the manufacturer can be submitted in addition to 
the MSDS to indicate the VOC limits). 

5. The Sustainable Design submittal information shaft be assembled into one 
package per Section or frade and sent to the Engineer. 

1.08 DELIVERY, STORAGE AND HANDLING 

A. Comply with manufacturer's instmctions for unloading, storing and moving pipe. 

B. PVCP and HDPE pipe which is stored at the constmction site shaft remain covered in a 
manner approved by the Engineer until pipe installation is performed. 

C. Care shall be taken when storing pipe and appurtenances so as not to damage Authority 
or other public or private property. Any property so damaged shaft be repaired at no cost 
to the Authority. 

PART 2-PRODUCTS 

2.01 MANUFACTURERS 

A. For Perforated High Density Polyethylene Pipe, manufacturer shaft be one of the 

following or approved equal. 

1. Hancor, Inc. 

2. Advanced Drainage Systems, Inc. 

2.02 MATERIALS 

A. Perforated High Density Polyethylene Pipe (HDPE) 

1. AASHTO M252, for pipes 3 inches to 10 inches in diameter. 

2. AASHTO M294, for pipes 12 inches to 36 inches in diameter. 

3. Pipe shaft have Class 2 slotted perforations, unless otherwise shown on the 
Confract Drawings. 

B. Washed Aggregate shall be cmshed stone conforming to ASTM C33 size No. 6, 67, 7 or 
an approved equal with maximum size of 25 mm (1-inch) and minimum size of 2.36 mm 
(No. 8). 

C. Geotextile (fabric) meeting the physical requfrements of Class "A" for Drainage 
apphcations of AASHTO M 288 and in accordance witii Section 02274. 
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D. Perforated Polyvinyl Chloride Pipe (PVCP): Perforated PVCP conforming to ASTM 
F794 or con^gated PVCP conforming to ASTM F949 or Smooth-Wall PS46 PVCP 
conforming to ASTM F758. 

E. Geotextile Wrap (Sock): Pipe with circular perforations, and pipe with slotted 
perforations greater than 1/16 inch least dimension, shall be fumished with 
manufacturer's recommended geotextile wrap (sock) to prevent entry of aggregate 
through the perforations. 

PART 3 - EXECUTION 

3.01 EXAMBSIATION 

A. Where the subdrain is to cross existing utilities, the Confractor shaft verify their elevation 
and horizontal location through excavation of the test pits shown on the Confract 
Drawings. 

3.02 INSTALLATION 

A. Excavation 

1. Excavate pipe french in accordance with Section 02221 in the location and to the 
depth shown on the Confract Drawings. 

2. If groimd water is encountered, prevent accumulation of water in french by 
methods approved by the Engineer. 

B. Subdrain Instaftation 

1. Place geotextile fabric in french and then place washed aggregate in maximum 6-
inch lifts to the invert elevations shown on the Confract Drawings. Compact 
each lift of washed aggregate with two passes of a vibrating pad compactor. 

2. Immediately prior to placement in the french, all pipe shall be inspected in the 
presence of the Engineer to verify that it is internally clean and free of damage. 
Damaged imits shall be removed from the constmction site and replaced to liie 
satisfaction ofthe Engineer and at no cost to the Authority. 

3. Lay pipe with bell or grooved end up grade. 

4. When lowering pipe into the french and joining the units, take precautions to 
ensure that the interior ofthe pipeline remains clean. 

5. Prior to the start of constmction, the method for confrol of ahgnment and grade 
shall be submitted for approval. The method shall be a laser system or grade 
board setup to establish a reference grade and alignment conttol directly above or 
within the pipe. Use of other equipment may be substituted if, in the opinion of 
the Engineer, the altemate system produces equivalent accuracy. 

6. Make up pipe joints in accordance with the manufacturer's instmctions. Do not 
cover pipe until the Engineer has approved the installation. 
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7. Place the balance of the washed aggregate in maximum 6-inch lifts to the 
elevation shown on the Confract Drawings. Compact each lift with two passes of 
a vibrating pad compactor. 

8. Complete geotextile fabric encasement of the washed aggregate as shown on the 
Conttact Drawings and in accordance with the Section 02274. 

9. Close all openings in the pipeline with watertight plugs when pipelaying is 
stopped at the conclusion ofthe work period or intermpted for any reason. 

C. Pipe Installation (HDPE and PVCP) 

1. Installation of HDPE and PVCP shall be in accordance with the apphcable 
provisions of ASTM D2321. 

3.03 PROTECTION 

A. Care shall be taken not to damage or displace installed pipes during constmction. 

B. Where pipe is damaged or displaced, take remedial measures as directed by the Engineer 
at no cost to the Authority. 

END OF SECTION 

^ ^ 
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DIVISION 2 

SECTION 02842 

TEMPORARY TRAFFIC BARRIERS 

PARTI. GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for temporary traffic barriers. 

B. Coordinate the Work of this Section with the requirements of "Maintenance of Traffic 
and Work Area Protection" of Division 1 - GENERAL PROVISIONS. 

C. Materials and constructions of this Section constitute temporary facilities that are and 
shall remain the property ofthe Contractor unless otherwise shown on the Contract 
Drawings. 

1.02 REFERENCES 

The following is a listing ofthe publications referenced in this Section: 

American Society for Testing and Materials (ASTM) 
ASTM A 36 Sfructural Steel 

ASTM A 123 Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 
ASTM A 307 Carbon Steel Externally Threaded Standard Fasteners 
ASTM D 1751 Preformed Expansion Joint Fillers for Concrete Paving and Sfructural 

Construction (Nonextruding and Resilient Bituminous Types) 
West Coast Lumber Inspection Bureau (WCLIB) 

Standard Grading Rules 

1.03 SUBMITTALS 

Refer to Appendix "A" for submittal requirements. 

PART 2. PRODUCTS 

2.01 MATERIALS 

A. General 

Provide new materials or, if acceptable to the Engineer, undamaged previously used 
materials in serviceable condition conforming to requirements specified in this Section. 
Provide materials suitable for the use intended. 
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B. Precast Concrete Barriers 

1. White Portland cement proportioned to produce 3000 psi reinforced concrete. 

2. Joint fillers shall conform to ASTM D 1751 

C. Timber Barriers and Curbs 

1. Lumber 

Douglas Fir or Hem-Fir, WCLIB Standard Grade, Dressed on 4 sides (S4S). 

2. Penetrating Sealer 

Transparent colorless wood sealer which is effective in retarding transmission of 
moisture at cross-grain cuts and which shall not interfere with paint fmish. 

3. Paint Finish 

Exterior alkyd resin reftectorized paint in colors shown on the Contract Drawings. 

D. Connector, Anchors, Accessories 

Fabricated ASTM A 36 shapes, plates and bars welded into assemblies required, with 
ASTM A 307 steel bolts, lag bolts and other fasteners as required. Finish each assembly 
and fastener with ASTM A 123 hot-dip zinc coating. 

E. Concrete Barrier Flags 

Aluminum, 6 x 6 inch, with weather-resistant reftective silver sheet suitable for daylight 
and night hours. 

F. Concrete Barrier Lights 

High intensity ftashers of type specified in "Maintenance of Traffic and Work Area 
Protection" of Division 1 - GENERAL PROVISIONS. 

G. Timber Barrier Markers 

Light-retroreflective markers as shown on the Contract Drawings. 

2.02 CONSTRUCTION FEATURES 

A. Fabricate exposed traffic approach end of barriers with a gradual taper with no blunt 
ends, arranged to redirect the path of a vehicle parallel to the line of normal traffic ftow. 

B. Fabricate concrete barriers with a cross section of a portable, concrete safety shape 
barrier as shown on the Conttact Drawings. 

1. Fabricate in lengths of 20 feet or less with the rectangular footing cut out at regular 
intervals to ensure storm water mnoff 

2. Fumish connections at vertical joints that will develop the full strength ofthe barrier 
system and ensure that the individual elements are aligned to provide a smooth, 
continuous barrier face. 

3. Provide banier lights as shown on the Contract Drawings. 
• 



C. Fabricate timber barriers and curbs of type and size shown on the Contract Drawings. 
Paint as shown on the Confract Drawings, or if not shown, paint white with rails of 
alternating orange and white stripes that slope down toward the side on which ttaffic is to 
pass. All paint shall be reflectorized. 

PART 3. EXECUTION 

3.01 PREPARATION 

Provide and place temporary traffic conttol devices in accordance with the requirements of 
"Maintenance of Traffic and Work Area Protection" of Division 1. 

3.02 INSTALLATION 

A. Install barriers and curbs at locations shown on the Contract Drawings. 

B. Provide bituminous pavement shimming and leveling as required to ensure smooth, 
continuously aligned barriers and curbs. 

C. Provide 1/2 inch wide joints between ends of baniers and curbs. At concrete barriers, fill 
joint with premolded bituminous joint filler. 

D. Secure barriers against lateral displacement by use of drift pins or anchor bolts drilled 
into roadway surface. 

E. Connect, and continuously operate, concrete barrier lights. 

3.03 ADJUSTMENTS 

A. Maintain, clean, relocate and replace barriers and curbs as required to protect motorists, 
pedestrians and workers throughout the Work of this Contract. 

B. Remove barriers away from Authority property, when the need has ended, when replaced 
by approved use of permanent constmction, or when directed by the Engineer. 

C. Complete, or if necessary, restore permanent construction. Replace construction that 
cannot be satisfactorily repaired. Remove temporary paving that is not intended for or 
acceptable for integration into permanent paving. 

END OF SECTION 
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SECTION 02842 

TEMPORARY TRAFFIC BARRIERS 

APPENDIX "A" 

SUBMITTALS 

Submit shop drawings of concrete barriers, including details of vertical joint connections, and 
details of proposed method of relocating concrete barriers in accordance with the 
requirements of "Shop Drawings, Catalog Cuts, and Samples" of Division 1 - GENERAL 
PROVISIONS. 

END OF APPENDIX "A" 
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DIVISION 2 

SECTION 02894 

HANDLING, TREATMENT AND DISPOSAL OF NON-HAZARDOUS SOIL 
MATERIALS 
(NEW YORK) 

PARTI. GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for the handling, treatment, and disposal of 
non-hazardous soil materials described in Appendix B to this Section. 

B. The method of disposal shall either be on-site treatment followed by off-site disposal or 
removal off-site for ultimate disposal. This may consist of incineration or other 
destructive method, or recycling. The treatment method shall be approved by both the 
New York State Department of Environmental Conservation (NYSDEC) and the 
Engineer. 

1.02 DEFINITIONS 

A. "RCRA" means the Resource Conservation and Recovery Act and "TSCA" means the 
Toxic Substance Control Act. 

B. "Non-Hazardous Soil Materials" means solid debris, clay, silt, sand, and organic 
materials that are not designated as hazardous waste". 

C. "Solid Waste Facility" (SWF) means any system, site, equipment or building which is 
utilized for the storage, collection, processing, transfer, transportation, separation, 
recycling, recovering or disposal of non-hazardous soil material. 

D. "Disposal" shall mean the removal of non-hazardous soil materials from the site and 
placement of material in a SWF. 

1.03 WORK AREA CONDITIONS 

A. Throughout the Work of this Section, representatives of NYSDEC may be at the Area of 
Work. The Conttactor shall cooperate with and give such assistance to such 
representatives as may be directed by the Engineer. 

B. An environmental consulting and/or laboratory entity shall be utilized as stipulated in 
Appendix C to this Section. 

C. If required in Appendix B of this section, a Safety Officer shall be present at the site at all 
times of Work of this Section. Such Safety Officer shall not be a substitute for the 
competent person stipulated in Division 1 hereof 
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D. Display or have available at all times at the site a copy ofthe approved Health and Safety 
Plan (HASP) in accordance with 1.04 F. herein. 

1.04 QUALITY ASSURANCE 

A. The Contractor shall have a minimum of 3 years experience in successfully completing 
projects similar in size and scope to the Work under this Section. 

B. The Contractor shall hold current, valid off-site ttansportation permits stipulated in 
Appendix D of this Section, and shall possess a spill preventation, countermeasures and 
containment plan (SPCC). 

C. The Contractor shall conduct its operations for Work of this Section in accordance with 
the environmental consulting and/or laboratory entity report as stipulated in Appendix C 
to this Section. 

D. Employ for Work of this Section, workers trained in accordance with OSHA 29 CFR 
1926.21. 

E. If required in Appendix B in this Section, the Safety Officer designated for Work of this 
Section shall hold the following current, valid certifications: 

1. First Aid and Cardiopulmonaiy Resuscitation (CPR), 

2. Completion of OSHA (29 CFR 1910.120 (e)(4)) Training or EPA Training Course 
165.5 entitied "Hazardous Materials Incidental Response Operations". 

3. Completion of OSHA (29 CFR 1910.120 (e)(4)) Management and Supervisor 
Training. 

F. In addition to the requirements ofthe Section of Division 1 GENERAL PROVISIONS 
entftled "Safety Provisions", the Contractor shall provide for Work of this Section a 
site-specific Health and Safety Plan (HASP). Such plan shall conform to the 
requirements of OSHA 29 CFR 1910.120 (d)(4) including, but not limited to, tiie 
following: 

1. The HASP shall be approved by a certified industrial hygienist, and read and signed 
by all affected personnel. 

2. Identify key personnel responsible for site safety, including the name and 
qualifications of Safety Officer. 

3. Address levels of personal protection to be employed during Work, setting forth 
specific criteria for choices of protective clothing and equipment. 

4. Designate Work area exclusion zone(s) and decontamination zone(s) as defined by 
OSHA. Describe how zone(s) will be marked/barricaded and made known to all 
persons at this site. 

5. Establish site emergency procedures, for example, escape routes, signals for 
evacuating work parties, emergency communications, procedures for response to fire 
and explosions. Describe emergency equipment to be made available on site, such as 
portable extinguishers, fust aid kit, etc. 

6. Identify, provide location of, and list arrangements with the nearest medical facility. 

7. Set forth a program for air monitoring in the Work area (exclusion zone). List and 
describe equipment to be used. 
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8. Provide action levels based on air monitoring to upgrade personal protection against 
airbome contaminants. 

9. Set forth procedures for decontamination of personnel, materials and equipment. 

G. The disposal facility utilized by the Conttactor for receipt of materials transported away 
from the site shall hold current valid permits and licenses stipulated in Appendix D to this 
Section. 

1.05 SUBMITTALS 

See Appendix "A" for submittal requirements. 

PART 2. PRODUCTS 

(Not Used) 

PART 3. EXECUTION 

3.01 PREPARATION 

A. 

B. 

Prior to starting Work of this Section make an inspection accompanied by the Engineer, 
to determine physical condition of adjacent existing structure(s) or construction that is to 

remain. 

The Contractor shall prepare and submit to the Engineer for approval a written 
description of such conditions including photographic documentation when requested by 
the Engineer. 

3.02 REMOVAL AND DISPOSAL 

A. 

B. 

C. 

D. 

Remove material, prepare for off-site transportation and perform operations in 
accordance with Appendix B to this Section. 

Perform operations with care adjacent to existing constmctions that are to remain and in 
confined areas. Do not operate power equipment within confined areas or within 2 feet 
of existing constructions that are to remain. Provide protection of such constructions, and 
use hand removal methods at locations within 2 feet of such constructions. 

Take all necessary precautions to prevent contamination of adjacent property 
constmction. 

and 

Unless specifically approved in writing by the Engineer, the Contractor shall not stop 
enroute either before or after picking up non-hazardous soil materials from Authority 
property to pick up additional material from any party. 

END OF SECTION 
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SECTION 03100 

CONCRETE FORMWORK 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for cast-in-place concrete formwork. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Design calculations for formwork and shoring shall be prepared by a Professional 
Engineer licensed in the State of New York. Design calculations shall be made avaftable 
to the Engineer to facilitate inspection. 

B. For wood products furnished for the Work of this Section, the Confractor shall comply 
with the apphcable provisions of "National Design Specification (NDS) for Wood 
Constmctions" ofthe American Forest and Paper Association. 

C. Wood formwork in PATH public areas, including areas adjacent to PATH Tracks, shall 
be made from fire retardant tteated wood. 

D. For all other products fumished for the Work of this section, the contractor shaft comply 
with the reference standards ofthe local building code. 

E. Shop Drawings 

1. All formwork and shoring shop drawings shall be signed and sealed by a 
Professional Engineer licensed in the State of New York. Shop drawings shall be 
made available to the Engineer to facilitate inspection. 

2. Shop drawings shaft indicate: 
a. Pertinent dimensions, openings, methods of constmction, types of 

connections, materials, joint arrangement and details, ties and shores, 
location of framing, studding and bracing, and temporary supports; 

b. Means of leakage prevention for concrete exposed to view in the finished 
constmction; 

c. Sequence and timing of erection and stripping, assumed compressive 
sfrength at time of stripping, height of lift, and height of drop during 
placement; . 

d. Vertical, horizontal and special loads in accordance with "Loads" of ACI 
347 (Section 2.2) and camber diagrams, if apphcable; 

e. Notes to formwork erector showmg size and location of conduits and 
pipes embedded in concrete accordfrig to ACI 318 (Section 6.3). 
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1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements 

1.04 REFERENCES 

A. American Concrete Institute (ACI) 

1. 347 - Guide to Formwork for Concrete 
2. 117 - Standard Specifications for Tolerances for Concrete Constmction and 

Materials 
3. 318 - Building Code Requfrements for Reinforced Concrete 

B. ASTM Intemational (ASTM) 

1. D1751 — Standard Specification for Preformed Expansion Joint Fillers for 
Concrete Paving and Stmctural Constmction (Non-Extmding and Resilient 
Bituminous Types) 

2. D5516 - Standard Test Method for Evaluating the Flexural Properties of Fire-
Retardant Treated Softwood Plywood Exposed to Elevated Temperatures 

3. D5664 ~ Standard Test Method for Evaluating the Effects of Fire-Retardant 
Treatments and Elevated Temperatures on Sfrength Properties of Fire-Retardant 
Treated Lumber 

4. E84 - Standard Test Method for Surface Buming Characteristics of Building 
Materials 

5. E96 - Standard Test Methods for Water Vapor Transmission of Materials 
6. E1745 - Standard Specification for Water Vapor Retarders Used in Contact with 

Soil or Granular Fill under Concrete Slabs 

C. American Forest and Paper Association (AF&PA) 

1. ANSI/AF&PA NDS - National Design Specification (NDS) for Wood 
Constructions 

D. West Coast Lumber frispection Bureau 

E. American Plywood Association (APA) 

F. Douglas Ffr Plywood Association (DFPA) 

G. West Coast Lumber Inspection Bureau 

1. Standard Grading and Dressing Rules No. 17 

H. For FSC-certified wood products, refer to the Forest Stewardship Councft - United States, 
1155 30tii Sfreet, NW Suite 300, Washington, D.C, http://www.fscus.org/ 

I. American Wood-Preservers' Association (AWPA) 

1. C20 - Sti-uctural Lumber - Fire-Retardant Treattnent by Pressure Process 
2. C27 - Plywood - Fire-Retardant Treatment by Pressure Process 
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1.05 SUSTAINABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requirements 

1. The Authority requires the Confractor to implement practices and procedures to 
meet the Project's sustainable design requirements. The Conttactor shall ensure 
that the requirements related to these goals, as defined in Specification Section 
01352 and the articles below, are implemented to the fullest extent. Substitutions, 
or other changes to the Work proposed by the Contractor, shall not be allowed if 
such changes compromise the stated Sustainable Design Performance Criteria. 

B. Sustainable Design Performance Criteria 

1. Fifty percent wood-based materials used on this Project, whether permanentiy-
installed or temporary, shall be certified in accordance with the Forest Stewardship 
Council (FSC) guidelines. 

a. Applicable products include, but are not limited to, stmctural framing 
and general dimensional framing, flooring, finishes, fumishings, 
miscellaneous blocking, fire rated plywood back panels used for 
equipment mounting, architectural panels, plywood, and non-rented 
temporary constmction applications such as bracing, concrete form work 
and pedestrian barriers. 

b. Certified wood material suppliers may be researched through the 
following websites: www.rainforest-alliance.org/greenbuilding, 
WTvw.smartwood.org, 
http://www.certifiedwoodsearch.org/searchproducts.aspx, 
http://www.fscus.org/certified_companies/. 

c. Any FSC-certified wood products deemed unavailable must be reported 
by the Confractor to the Engineer. 

d. Wood products previously purchased and used on prior projects, which 
are reused on this Project, are exempt from the FSC certification 
requirement. Appropriate documentation certifying reused wood 
products must be submitted. 

e. Documentation of all FSC-certified wood products shall be in 
accordance with the Sustainable Design Submittal Requirements herein. 
Wood products submitted without acceptable documentation will be 
rejected. 

2. The manufacturing location (fmal assembly) of forms shall be documented in 
accordance with the sustainable design submittal requirements of this Section. 

1.06 QUALTTY ASSURANCE 

A. Tolerances shall be within the "Suggested Tolerances" specified in ACI 117, 301 and 347 
unless otherwise indicated. 

B. Formwork shall not be constmcted untft submittals have been accepted. 

• 
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1.07 SUBMITTALS 

A. All submittals shall be in accordance with the requfrements of "Shop Drawings, Catalog 
Cuts and Samples" of Division 1 - GENERAL PROVISIONS. 

B. Shop Drawings 

1. Formwork and shoring shop drawings for areas accessible to the public and/or 
concrete exposed to view in the finished constmction at least 21 days prior to 
ordering any material or constmcting any formwork. 

2. A layout of all embedded items, including electrical and telephone conduit and 
plumbing and drainage pipes, at least 15 days prior to concrete placement. 

C. Catalog Cuts, Material Certification and Test Results 

1. Material certifications, brand names and test results (where required) for all 
formwork materials. Submit at least 35 days prior to concrete placement. 

2. Certification of recycled content and origin of materials for LEEDS rating. 
3. Include data for fire-retardant freatment from chemical freatment manufacturer and 

certification by freating plant that freated materials comply with requirements. 
Include physical properties of tteated materials based on testing by a qualified 
independent testing agency. 

a. hiclude copies of warranties from chemical freatment manufacturers for 
each type of freatment. 

b. Include proof of approval for use in New York City. 

D. Samples 

1. Form ties and spreaders with manufacturer's specifications, submit at least 21 days 
prior to ordering any material. 

2. Tapes for form joints with manufacturer's literature. 
3. Waterstops and premolded expansion joint filler. 
4. Form liners with manufacturer's specifications, submit at least 21 days prior to 

ordering any material. 
5. Form coating agent with manufacturer's literature. 

E. Design Computations 

1. Design computations for areas accessible to the public and/or concrete exposed to 
view in the finished construction shaft be submitted to the Engineer (as indicated in 
Section 1.02 A) at least 21 days prior to ordering any material or constructing any 
formwork. 

F. Sustainable Design Submittal Requfrements: The Conttactor shall submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shaft include the 
following: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. Information to be supplied for this form shall 
include: 

a. Cost breakdowns for the materials included in the Confractor's Work. 
Cost breakdowns shall include total cost plus itemized material costs. 
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b. Where requfred by the Sustainable Design Performance Criteria of this 
Section, the foftowing information shall also be supplied: 
1) The amoimt of post-consumer and/or post-industrial recycled 

content in the supplied product(s). 
2) The manufacturing location ofthe supplied product(s). 
3) The location (source) of the raw materials used to manufacture 

the supplied product(s). 
4) The VOC content of all adhesives, sealants, paints, and coatings 

applied on site as part of this Work. 
5) Include total cost for all wood products and itemized costs for all 

FSC-certified wood products. 
2. Published product hterature or letters of Certification, provided from the product 

manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for the SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for applicable products. Apphcable 
products include, but are not limited to field-applied adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature, 
or a letter of certification from the manufacturer can be submitted in addition to 
tiie MSDS to indicate the VOC limits). 

5. Documentation for all FSC-certified wood products. Provide copies of vendor 
invoices for each certified wood product, itemizing product costs and FSC chain-
of-custody certification fracking numbers. 

6. Documentation that all plywood, composite wood and agrifiber products installed 
within the Project's weatherseal do not contain added urea-formaldehyde resins. 

7. The Sustainable Design submittal information shall be assembled into one (1) 
package per Section or frade, and sent to the Engineer. 

PART 2-PRODUCTS 

2.01 MATERIALS 

A. Earth Forms 

1. Use only for footings where shown on the Confract Drawings. 

B. Lumber Forms 

1. Use for edge forms and unexposed finish concrete. Boards shall be 6 inches or 8 
inches in width, shiplapped or tongue and groove, "Standard" Grade Douglas Ffr, 
conforming to the "Standard Grading and Dressing Rules No. 17" of the West 
Coast Lumber frispection Bureau. Boards shall be four sides surfaced. 

2. FSC-certified products shaft be provided to comply with the project's Sustainable 
Design goals (see Article 1.05 - Sustainable Design Requirements). 
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C. Plywood Forms 

1. Use for exposed finish concrete. Forms shall conform to US Product Standard PA 
1-66. Each panel shaft carry the grade trademark of the American Plywood 
Association along with the Douglas Fir Plywood Association (DFPA) Quality 
stamp and shaft be fuft size (4-foot by 8-foot) panels. 

2. Plywood for surfaces to receive membrane waterproofing shall be a minimum of 
5/8 inch thick and shall be "B-B Plyform Class 1 Exterior" grade. 

3. Plywood where "Smooth Finish" is required, as shown on the Confract Drawings, 
shall be "HD Overlay Plyform Class 1 Exterior" grade, a minimum of 3/4 inch 
tiiick. 

4. FSC-certified products shall be provided to comply with the project's Sustainable 
Design goals (see Article 1.05 - Sustainable Design Requirements). 

D. Prefabricated Forms 

1. Prefabricated forms shall be as listed below and where shown on the Confract 
Drawings: 

a. Pan Type Void Forms: Removable steel or reinforced plastic of sizes and 
profiles required to produce completed Work shown. 

b. Tubular Column Type: Metal, fiberglass-reinforced plastic, or spirally 
wound laminated fiber materials; inside surface freated with release 
agent; of sizes requfred to produce completed Work shown. 

E. Steel Forms 

1. Sheet steel, suitably reinforced and designed for the particular use shown on the 
Confract Drawings. 

F. Form Liners 

1. Smooth, durable, grainless, and non-staining hardboard, unless otherwise shown 
on the Confract Drawings. 

2. FSC-certified products shall be provided to comply with the project's Sustainable 
Design goals (see Article 1.05 - Sustainable Design Requirements). 

G. Framing, Studding, and Bracing Stud or No. 3 Stmctural Light Framing grade. 

1. FSC-certified products shall be provided to comply with the project's Sustainable 
Design goals (see Article 1.05 - Sustainable Design Requirements). 

H. Form Ties and Spreaders 

I. Standard, non-corrosive metal form clamp assembly, of type acting as spreaders 
and leaving no metal within 1 inch of concrete face. No wire ties, wood spreaders 
or through bolts wift be permitted. 

I. Form Anchors and Hangers 

1. Anchors and hangers used for exposed concrete shall not leave exposed metal at 
surface. Hangers supporting forms from stmctural steel shall be symmetrically 
arranged on supporting members to minimize twisting or rotation of member. 
Penefration of stmctural steel members will not be permitted. 
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J. Form Coating Agent Provide one of the following, or an approved equal, unless 
otherwise shown on the Confract Drawings (the maximum allowable VOC content for 
form release agents is 250 gramsAiter): 

1. GRACE ® Release Crete, Grace Constmction Products 
2. "Synthex;" Indusfrial Synthetics Company 
3. "Nox-Crete Form Coating;" Nox-Crete Company 

K. Vapor Barrier 

1. Provide vapor barrier which conforms to ASTM El 745, Class A. The membrane 
shall have a water-vapor fransmission rate of no greater than 0.008 gr./ft-
squared/hour when tested in accordance with ASTM E96.The vapor barrier shall 
be placed over prepared base material where indicated below slabs on grade. 
Vapor barrier shall be no less than 15 mil. thick. Provide Stego Wrap (15 mil.) 
Vapor Barrier by Stego Industries LLC, Griffolyn Vaporguard by Reef Industries 
or Perminator 15 by W.R. Meadows. 

L. Bittiminous Joint Filler: ASTM D1751 

M. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Lumber or plywood 
formwork in PATH public areas, including areas adjacent to PATH Tracks shall be fire-
retardant freated wood with pressure impregnated with fire-retardant chemicals to comply 
with performance requirements of AWPAC20 (lumber) and AWPAC27 (plywood) 
respectively. Each freated item shall be identified with classification marking of 
Underwriters Laboratories, Inc., U.S. Testing, or Timber Products Inspection, indicating 
surface bum characteristics and New York City BSA or MEA approval number. 

1. Flame spread rating: 0-25, per ASTM E84 when tested for a 30 minute period; 
ftame front shall not progress more than 10-1/2 feet beyond the centerline ofthe 
test burner at any time during the test. 

2. AWPA Exterior Type: Organic-resin-based formulation thermally set in wood by 
kiln drying. 

3. Interior Type A High Temperature (HT): Low-hygroscopic formulation. 
4. Use tteatment that does not promote corrosion of metal fasteners and anchors. 
5. Treatment type shall have been tested for sttength retention after exposure to 

elevated temperatures; ASTM D5664 for lumber, ASTM D5516 for plywood. 
6. Treatment chemicals shall be free of halogens, sulfates, ammonium sulfate and 

formaldehyde. 
7. Mill lumber after freatment within limits set for wood removal that do not affect 

listed fire-test-response characteristics, using a woodworking plant certified by 
testing and inspecting agency. 

8. Mill lumber before freatment and implement special procedures during freatment 
and drying processes that prevent lumber from warping. 

9. Lumber and plywood shall be kiln-dried after freatment to a maximum moisture 
content of 19 percent and 15 percent, respectively. 

10. Treatment type shaft permit end cuts and drilled holes; do not rip saw or plane 
surfaces of fire-retardant freated lumber. 

• 
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PART 3 - EXECUTION 

3.01 PREPARATION 

A. Earth Forms 

1. Trench earth forms at least 2 inches wider than footing widths shown on the 
Confract Drawings, unless otherwise indicated. Constmct wood edge strips at top 
of each side of french to secure reinforcing and prevent french from sloughing. 
Form sides of footings where earth sloughs. Earth forms shaft be tamped firm and 
cleaned of all debris and loose material before depositing concrete. 

B. Formwork - General 

1. Sloped surfaces steeper than 1.5 horizontal to 1 vertical should be provided with a 
top form to hold the shape of the concrete during placement, unless it can be 
demonsfrated to the engineer that top forms can be omitted. Constmct forms to the 
correct shape and dimensions, mortar tight, of sufficient sfrength, and so braced 
and tied together that the movement of personnel, equipment, materials or the 
placing and vibrating of the concrete shall not throw them out of line or position. 
Forms shall be sfrong enough to maintain their shape under all imposed loads. 
Camber where necessary to assure level finished soffits unless otherwise shown on 
the Confract Drawings. Verify the horizontal and vertical positions of forms and 
correct all inaccuracies to the satisfaction ofthe Engineer before placing concrete 
in any form. Complete all wedging and bracing before placing concrete. 

C. Forms for "Smooth Finish" Concrete 

1. Use steel, plywood, or lined board forms. Plywood and form liners shaft be clean, 
smooth, uniform in size and free from damaged edges and holes. Form lining shaft 
have close-fitting square joints between separate sheets and shall not be sprung 
into place. Sheets of form liners and plywood shall be full size wherever possible 
and joints shall be taped to prevent protmsions in concrete. All comers and edges 
of concrete shall be protected during and after stripping. All horizontal joints shall 
be level and continuous. Wood forms shall be kept wet at all times until stripping. 

D. Forms for Surfaces to Receive Membrane Waterproofmg 

I. Use plywood or steel forms. After erection of forms, tape form joints to prevent 
protrusions in concrete. 

E. Framing, Studding and Bracing 

1. Space studs at 16 inches on center maximum for boards and 12 inches on center 
maximum for plywood. Fraining, bracing, centering and supporting members shall 
be of ample size and sfrength to carry safely, without deflection, all dead and live 
loads to which forms may be subjected, and shaft be spaced sufficiently close to 
prevent any bulging or sagging of forms. Soffits of all beam forms shall be 
constmcted of material a minimum of 2 mches thick. Concrete out of line, level or 
plumb wift be cause for rejection by the Engineer of the whole Work affected. 
Distribute bracing loads over base area on which bracing is erected. When placed 
on ground, protect against undermining, settlement or accidental impact. 
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3.02 INSTALLATION 

A. Tolerances 

1. Formwork shall be constmcted so that concrete surfaces shall be within 
constmction tolerances specified in "Standard Specifications for Tolerance for 
Concrete Constmction and Materials" of ACI 117. Tolerances not met shall be 
corrected to the satisfaction ofthe Engineer at no cost to the Authority. 

B. Chamfered Comers 

1. As shown on the Confract Drawings, provide moldings in forms for all chamfering 
required. Moldings shall be 45-degree right triangles in profile, of size required, 
milled from wood free from visible defects. 

C. Forms Ties 

1. Form ties shall be of sufficient sfrength and used in sufficient quantities to prevent 
spreading ofthe forms. Place ties at least 1 inch away from the finished surface of 
the concrete. Leave irmer rods in concrete when forms are stripped. Space all form 
ties to be equidistant and symmefrical and lined up both vertically and horizontally 
unless otherwise shown on the Confract Drawings. 

D. Cleanouts and Access Panels 

1. Provide removable cleanout sections or access panels at the bottoms of all forms to 
permit inspection and effective cleaning of loose dirt, debris, and waste material. 
Clean all forms and surfaces against which concrete is to be placed of all chips, 
sawdust, and other debris and thoroughly blow out with compressed air just before 
concrete is placed. 

E. Arrangement 

1. Arrange formwork to allow proper erection sequence and to permit form removal 
without damage to concrete. 

F. Constmction Joints 

1. Provide a surfaced pouring strip where constmction joints intersect exposed 
surfaces to provide a sfraight line at joints. Just prior to subsequent concrete 
placement, remove strip and tighten forms to conceal shrinkage. Constmction 
joints shall show no overlapping of concrete and shall, as closely as possible, 
present the same appearance as butted plywood joints. Joints in a continuous line 
shall be sfraight, tme, and sharp. 

G. Embedded Items 

I. Make provisions for pipes, sleeves, anchors, inserts, reglets, anchor slots, nailers, 
waterstops and otiier features. No wood or uncoated aluminum shall be embedded 
in concrete. Obtain required information pertaining to embedded items to be 
fumished for the Work specified in other Sections. Securely anchor all embedded 
items in correct location and alignment prior to placfrig concrete. Conduits and 
pipes, including those made of coated aluminum, shall meet the requirements of 
ACI 318 (Section 6.3). Approved coatings for aluminum shall be as follows unless 
otherwise shown on the Confract Drawings: 
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a. Conlux 
1) Primer - Bond Plex 46 or 66 (water home urethane) 
2) Topcoat - Epolon Multi-Mft 39 (epoxy polyamide) 

b. Sherwin Williams 
I) Topcoat - Heavy Duty Epoxy B67/B60B3 (epoxy polyamide), 

self-priming 
c. Benjamin Moore 

1) Primer - Epoxy Rust Inhibitive Primer (epoxy polyamide) 
2) Topcoat -Epoxy Enamel (epoxy polyamide) 

d. Or approved equal. 

H. Openings for Items Passing Through Concrete 

1. Frame openings in concrete where shown on the Confract Drawings. Establish 
exact locations, sizes, and other conditions required for openings and attachment of 
Work specified under other Sections. Coordinate all Work of this nature in order 
that there shall be no unnecessary cutting and patching of concrete. Perform any 
cutting and repairing of concrete requfred as a result of failure to provide for such 
openings. 

L Screeds 

1. Set screeds and estabtish levels for tops of concrete slabs and levels for finish on 
slabs. Slope slabs to drain where required or as shown on the Confract Drawings: 
Before depositing concrete, remove all debris from the space to be occupied by the 
concrete and thoroughly wet all forms. Remove freestanding water. 

J. Screed Supports 

1. For concrete over waterproof membranes and vapor barrier membranes, use screed 
supports of a cradle, pad or base type which shall not puncture the membrane. 
Staking through the membrane will not be permitted. 

K. Shores and Falsework 

1. Provide shores and falsework of adequate sfrength to protect persons and adjacent 
stmctures. Falsework and supports shall be adequate in size and sfrength to resist 
the loads imposed upon them without deformation, deftection, or settlement. Aft 
members must be sfraight and tme without twists or bends. Use wedges in pairs or 
jacks where required to bring forms, shoring, or falsework for beams, girders, 
slabs, and other parts of the structure to the necessary elevations and uniform 
bearing before placing concrete. Do not use single wedges. Vertical and lateral 
loads shall be carried to ground by the formwork system or by bracing. Where 
shores rest on ground, provide adequate mud sills or other bases. Constmct forms 
to permit thefr removal without disturbing the original shoring. Ensure that there is 
no movement of shores, braces or other supports during placement of concrete. 

L. Reuse and Coating of Forms 

1. Thoroughly clean forms and reapply form coating before each reuse. For exposed 
Work, do not reuse any form which cannot be reconditioned to "like new" 
condition. Discard forms considered unsatisfactory by the Engineer. Apply form 
coating to all forms in accordance with the manufacturer's specifications, except 
where "Scored Finish" is required as shown on the Conttact Drawings. Do not coat 
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forms for concrete that is to receive a "Scored Finish." Apply form coatings before 
placing reinforcing steel. 

M. Inspection 

1. Notify the Engineer after placement of reinforcing steel in the forms, but prior to 
placing any concrete, so that his inspection may be made. 

3.03 REMOVAL OF FORMS AND SHORES 

A. The forms and supporting shoring shall not be removed until the members have acqufred 
sufficient sttength to support their weight and the loads superimposed thereon safely and 
until the time and sequence of removal have been approved by the Engineer. Formwork 
shall be removed without damage to the concrete, in a sequence that does not allow the 
members to be subject to impact or loading eccentricities. Any repair required as a result 
of damage to the concrete shall be made to the satisfaction ofthe Engineer. 

B. Except when otherwise approved by the Engineer, or when minimum attained concrete 
sfrengths are specified on the Confract Drawings, forms shall be left in place for not less 
than the total number of days as specified in ACI 347. 

END OF SECTION 
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SECTION 03200 

CONCRETE REINFORCEMENT 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for fumishing and instafting concrete reinforcement. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. None 

1.03 RELATED SECTIONS 

A. Section 01352 — Sustainable Design Requirements 

1.04 REFERENCES 

A. American Association of State Highway and Transportation Officials (AASHTO) 

1. M32 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement 
2. M55 - Standard Specification for Steel Welded Wire, Fabric, Plain, for Concrete 

Reinforcement 
3. M221 - Standard Specification for Steel Welded Wire Fabric, Deformed for 

Concrete Reinforcement 
4. M31 - Standard Specification for Deformed and Plain Billet-Steel Bars for 

Concrete Reinforcement 
5. M284 - Standard Specification for Epoxy -Coated Reinforcing Bars 

B. American Concrete fristitute (ACI) 

1. 315 - Details and Detailing of Concrete Reinforcement 
2. 318 - Building Code Requfrements for Stmctural Concrete and Commentary 

C. ASTM Intemational (ASTM) 

1. A82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement 
2. A184 - Standard Specification for Fabricated Deformed Steel Bar Mats for 

Concrete Reinforcement 
3. A185 - Standard Specification for Steel Welded Wire, Reinforcement, Plain, for 

Concrete 
4. A497 - Standard Specification for Welded Wire Reinforcement, Deformed for 

Concrete 
5. A615 - Standard Specification for Deformed and Plain Carbon - Steel Bars for 

Concrete Reinforcement 
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6. A767 - Standard Specification for Zinc-Coated (Galvanized) Steel Bars for 
Concrete Reinforcement 

7. A775 - Standard Specification for Epoxy-Coated Steel Reinforcing Steel Bars 

D. American Welding Society (AWS) 

1. Dl .4 - Stmctural Welding Code - Reinforcing Steel 

E. Concrete Reinforcing Steel Institute (CRSI) 

1. Manual of Standard Practice 
2. Placing Reinforcing Bars 

1.05 SUSTAINABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requfrements 

1. The Authority requfres the Confractor to implement practices and procedures to 
meet the Project's sustainable design requirements. The Confractor shaft ensure 
that the requirements related to these goals, as defined in Specification Section 
01352 and the articles below, are implemented to the fullest extent. 
Substitutions, or other changes to the Work proposed by the Conttactor, shall not 
be allowed if such changes compromise the stated Sustainable Design 
Performance Criteria. 

B. Sustainable Design Performance Criteria 

1. Steel products shaft contain a minimum of 75 percent (by weight) recycled 
content, calculated by adding the post-consumer recycled content percentage to 
one-half of the post-industrial recycled content percentage. Certify the recycled 
content in accordance with the Sustainable Design Submittal Requirements of 
this Section. 

2. The manufacturing location (final assembly) of all products shall be documented 
in accordance with the Sustainable Design Submittal Requirements of this 
Section. 

3. The origin ofthe raw materials from which aft products were manufactured shall 
be documented in accordance with the Sustainable Design Submittal 
Requirements of this Section. 

1.06 QUALITY ASSURANCE 

A. If requested by the Authority, the Confractor shaft provide samples from each heat of 
reinforcing steel delivered in a quantity adequate for testing. 

B. If requested by the Authority, the Contractor shall provide samples of each welded of 
mechanical splice used in the Work in a quantity and of dimensions adequate for testing. 

C. No materials shaft be cut or fabricated until shop drawings have been approved by the 
Engineer. 
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1.07 SUBMITTALS 

A. All submittals shall be in accordance with the requirements of "Shop Drawings, Catalog 
Cuts and Samples" of Division 1 - GENERAL PROVISIONS. 

B. Shop Drawings 

1. 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 in 
accordance with ACI 315. 

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

C. Catalog Cuts, Material Certification and Test Results 

1. Catalog cuts for chairs, spacers, hangers and mechanical splices. 
2. Certification from the applicator of epoxy that the epoxy-coated reinforcing bars 

meet the requirements of ASTM A775 (AASHTO M284). 
3. Test results and certification from the galvanizer that the weight, application and 

testing of zinc coating conforms to specifications and ASTM A767. 
4. Certified mill test reports for all concrete reinforcement. 
5. Description ofthe reinforcing steel manufacturers marking pattern. 
6. Certification of recycled content and origin of materials for LEEDS Ratings. 

D. Samples 

1. Mechanical Splice Hardware. 
2. Material used to repair coating. 

E. Design Computations 

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

F. Sustainable Design Submittal Requirements: The Conttactor shall submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shall include the 
foftowing: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. Information to be supplied for this form shall 
include: 

a. Cost breakdowns for the materials included in the Confractor's Work. 
Cost breakdowns shall include total cost plus itemized material costs. 

b. Where requfred by the Sustainable Design Perfonnance Criteria of this 
Section, the foftowing information shall also be supplied: 
1) The amount of post-consumer and/or post-industrial recycled 

content in the supplied product(s). 
2) The manufacturing location ofthe supplied produet(s). 
3) The location (source) of the raw materials used to manufacture 

the supplied product(s). 
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4) The VOC content of all adhesives, sealants, paints, and coatings 
applied on site as part of this Work. 

5) Include total cost for all wood products and itemized costs for all 
FSC-certified wood products. 

2. Published product literature or letters of Certification, provided from the product 
manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for the SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for applicable products. Applicable 
products include, but are not limited to field-appfted adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shaft indicate the Volatfte 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature, 
or a letter of certification from the manufacturer can be submitted in addition to 
the MSDS to indicate the VOC limits). 

5. The Sustainable Design submittal information shall be assembled into one (1) 
package per Section or frade, and sent to the Engineer. 

1.08 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. 

PART 2 -PRODUCTS 

2.01 MATERIALS 

A. Reinforcing Bars: ASTM A615 (AASHTO M31), deformed. Grade 60, unless otiierwise 
shown on the Confract Drawings. Reinforcing steel shaft have the manufacturers null 
marking rolled into the bar, which shall include the producer, size, type and grade. 
Coated bars where shown on the Confract Drawings shaft comply with the following: 

1. Galvanized Reinforcing Bars: 
a. ASTM A767, Class-I hot-dip galvanized, after fabrication and bending. 
b. Coat sheared and cut ends and damaged coating with a zinc-rich 

formulation conforming to ASTM A767 in accordance with the material 
manufacturers' recommendations. 

2. Epoxy-coated Reinforcing Bars: 
a. ASTM A775 (AASHTO M284) 
b. Coat sheared and cut ends and damaged coating with an epoxy patching 

material conforming to ASTM A775 (AASHTO M284) in accordance 
with the patching material manufacturers recommendations. 
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B. Welded Wire Fabric 

1. Types shall be as shown on the Confract Drawings and shall comply with the 
following: 
a. Plain, ASTM A185 (AASHTO M55), flat sheets for size W5 and larger 

and coiled rolls for sizes below W5. 
b. Deformed, ASTM A497 (AASHTO M221), flat sheets for sizes D5 and 

larger and coiled rolls for sizes below D5. 
c. Galvanized wire fabric shaft conform to ASTM A767. 

C. Fabricated Steel Bar Mats 

1. Fabricated steel bar mats shaft be in accordance with ASTM A184, when shown 
on the Confract Drawings, and as foftows: 
a. Bar grade, size and spacing as shown on the Confract Drawings. 
b. Welded connections, unless otherwise shown on the Confract Drawings. 

D. Steel Wire 

1. Steel wire shall comply witii ASTM A82 (AASHTO M32), plain finish, unless 
otherwise shown on the Confract Drawings. 

2.02 ACCESSORIES 

A. Tie Wire 

1. 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 

1. Provide bolsters, chairs, spacers, and other devices for spacing, supporting and 
fastening reinforcing bars and welded wfre fabric in place. Use galvanized steel 
wire bar type supports complying with CRSI standards and as follows: 
a. For supporting epoxy-coated reinforcing bars, use plastic coated 

supports, or supports fabricated from or coated with a dielectric material; 
b. For slabs-on-grade, use supports with horizontal plate mnners; 
c. For exposed-to-view concrete surfaces, where legs of supports are in 

contact with forms, use supports with plastic capped legs (CRSI, Class 
1)-

d. Where architectural concrete is shown on the Conttact Drawings, use 
plastic side form spacers. 

C. Mechanical Sphces 

1. Mechanical splices shall conform to ACI 318 requirements. Mechanical couplers 
shaft develop a tensfte sfrength which exceeds 125 percent ofthe yield sfrengths 
of the reinforcing bars being spliced at each splice. The reinforcing steel and 
coupler used shall be compatible for obtaining the requfred sttength of the 
connection. 

2. Hot-forged sleeve type couplers shall not be used. Acceptable mechanical 
couplers shall be Bar-Grip Couplers as manufactured by Barsplice Products, Inc., 
"Lenton Tapered Threaded Splices" as manufactured by Erico Products, fric; and 
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"Threaded Coupler" as manufactured by Williams Form Engineering Corp; or 
approved equal. 

2.03 FABRICATION 

A. Fabricate concrete reinforcement as shown on the Confract 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 Confract Drawings, weld in 
accordance with AWS D1.4. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Place concrete reinforcement as shown on the Confract Drawings and on approved shop 
drawings. Where not shown on the Contract Drawings, comply with CRSI "Placing 
Reinforcing Bars." 

B. Clean concrete reinforcement of loose mst, mill scale, earth, ice, and other materials that 
reduce or desfroy bond with concrete. 

C. Accurately position, support and secure concrete reinforcement against displacement by 
formwork, constmction, or concrete placement operations. Locate and support concrete 
reinforcement by chafrs, nmners, 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 Confract Drawdngs for 
concrete protection, or in accordance with ACI 318 "Concrete Protection for 
Reinforcement," if not shown on the Confract 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 dfrected 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 wnth wire, but in no case shaft 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. 
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G. After concrete placement, do not field bend partially embedded concrete reinforcement 
except as shown on the Confract Drawings. 

H. Repafr damaged bars and welds, if any, in accordance with this Section. 

3.02 SPLICES 

A. Reinforcing bar splices shall only be used at locations shown on the Drawings. When it 
is necessary to splice reinforcing at points other than where shown, splice shall be in 
accordance with ACI 318, Class B unless otherwise shown on the Confract Drawings and 
acceptable to the Engineer. 

B. The length ofthe lap for reinforcing bars shall be at a minimum in accordance with ACI 
318, and as shown on the Confract Drawings. 

C. Laps of welded wire fabric shaft be in accordance with ACI 318. Adjoining sheets shall 
be securely tied together, one tie for each 2 mnning feet. Wires shall be staggered and 
tied in such a manner that they cannot slip. 

D. Mechanical and welded splices shall be used only where shown on the drawings or when 
approved by the Engineer. 

E. Couplers, which are located at a joint face shall be the type which can be set either flush 
or recessed from the face as shown on the drawings. The Couplers shall be sealed during 
concrete placement to completely eliminate couplers or cement paste from entering. 
After concrete is placed, concrete intended for future connections shall be plugged and 
sealed to prevent any contact with water or other corrosive materials. Threaded couplers 
shall be plugged with plastic plugs, which have an 0-ring seal. 

END OF SECTION 
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DIVISION 3 

SECTION 03300 

PLACEMENT OF PORTLAND CEMENT CONCRETE 

PART1. GENERAL 

1.01 SUMMARY 

This Section specifies requirements for casting Portland Cement concrete. 

For requfrements for fiimishing Portland Cement concrete see Section 03301, entitled 
PORTLAND CEMENT CONCRETE, LONG FORM. 

1.02 REFERENCES 

The following is a listing ofthe publications referenced in this Section: 

American Society for Testing and Materials (ASTM) 

ASTM D 1751 Preformed Expansion Joint Fillers for Concrete Paving and Stmctural 
Constmction (Non-Extmding and Resilient Bituminous Types) 

ASTM D 1752 Preformed Sponge Rubber and Cork Expansion Joint Fillers for 
Concrete Paving and Stmctural Constmction 

New Jersey Department of Transtjortation fNJDOT) Standard Specifications for Road and 

Bridge Constmction 

Port Authority Specification sections: 

#03100 Concrete Formwork 

#03200 Concrete Reinforcement 

#03301 Portland Cement Concrete 

1.03 ENVIRONMENTAL REQUIREMENTS 

A. For Cold Weatiier Requfrements see Section 03301, entitied PORTLAND CEMENT 
CONCRETE, LONG FORM. 

B. Reinforcement, forms and soils with which concrete will be in contact shaft be 
completely frost-free. 

C. Comply with aft provisions of this Section for placing and curing. 

D. For Hot Weatiier Requirements see Section 03301, entitled PORTLAND CEMENT 
CONCRETE, LONG FORM. 
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1.04 QUALTTY ASSURANCE 

A. A pre-concrete constmction meeting will be conducted as specified in Part 1.06 of 
Specification Section 03301 entitied PORTLAND CEMENT CONCRETE, LONG 
FORM. 

B. For concrete where riding surface tolerances are required, as indicated on the confract 
drawings, the following requirements shall be met: 

1. The Engineer will test the entire surface ofthe hardened concrete with a rolling 
sfraight edge for conformance to the smoothness requfrements. Surface smoothness 
deviations shall not exceed 1/4 inch in 16 feet. Tests shaft be made in both the 
longitudinal and fransverse direction ofthe slab and shall span joints. Any 
deficiencies shall be corrected as specified in 3.04A and 3.04B. 

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

3. Finished grade shaft be determined by mnning levels at intervals of 25 feet 
longitudinally and fransversely. Deficiencies shaft be corrected as specified in 3.04A 
and 3.04B. 

C. Specified concrete finishes, as shown on the Confract Drawings, shall conform to the 
requirements set forth in 3.02D.2. Deficiencies shall be corrected as specified in 3.04D. 

1.05 SUBMnTALS 

A. For submittals - see Appendix "A". 

B. Do not deliver any concrete to the construction site until all approvals as required in this 
section, and required by Section 03301, have been obtained. 

PART 2. PRODUCTS 

2.01 MATEIOALS 

A. Expansion Joints (Except For Bridge Decks) and Confraction Joints 

1. Vinyl plastic water stops shaft be of types and sizes shown on the Confract Drawings 
and conforming to Corps of Engineers Specification for Polyvinylchloride 
Waterstops 

(Designation: CRD-C572-60, latest revision). 

2. Premoulded expansion joint filler, when shown on the confract drawings: 

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

b. Bituminous type shaft be ASTM D 1751. 

3. Joint Sealant when shown on confract drawings: Federal Specification SS-S-1401, 
latest revision. 
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B. For Confrol Joints see Section 03301, entitied PORTLAND CEMENT CONCRETE, 
LONG FORM. 

C. For Curing Materials see 2.02P, Section 03301, entitled PORTLAND CEMENT 
CONCRETE, LONG FORM. 

D. For Evaporation Retardant see 2.02Q, Section 03301, entitied PORTLAND CEMENT 
CONCRETE, LONG FORM. 

PART 3. EXECUTION 

3.01 PREPARATION 

A. Constmction Joints 

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

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

3. Joints shaft be placed at points of minimum shear unless otherwise shown on 
approved shop drawings or directed by the Engineer. 

4. Avoid lips and other irregularities between adjoining sections of concrete. Secure 
forms tightly against previously placed concrete. 

B. Expansion and Confraction Joints 

1. After curing concrete, clean grooves or saw cuts to receive j oint sealant by scmbbing 
with a mechanical wfre bmsh to loosen dirt and other foreign matter, and blowing out 
loose matter with compressed afr. 

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

C. Confrol Joints see 3.04 Section 03301, entitied PORTLAND CEMENT CONCRETE, 
LONG FORM. 

D. Preparation for Placing Concrete 

1. Sfraighten bent dowels, whether placed imder this Confract or by others, using tools 
approved by the Engineer. Do not apply heat to dowels. 

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

3. Examine coated reinforcement for integrity of coatin Repair all damaged areas in 
accordance with the requirements of Specification Section 03200 entitied 
CONCRETE REftvIFORCEMENT. The repair crew shall be available at tiie time of 
examination. 

4. Check all 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 pfte caps or 
piles until the pile survey has been completed and additional reinforcing steel, if 
necessary, has been added as dfrected by the Engineer. 
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6. For preparation of surfaces to receive concrete, conform to the Confract Drawings for 
all procedures, equipment limitations, and requfrements 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 any base course or fill has been 
properly compacted in accordance with the confract requirements. 

8. Vent holes (1/4 inch diameter, minimum) shaft be provided in edge angles or 
embedded plates at joints where vibrating alone will not ensure elimination of voids. 
Such holes shall be located at high points and with imiform spacing along joints for 
escape of air during concreting operations. Evidence of voids adjacent to 
embedments shall be cause for rejection of work. All vent holes and procedures for 
placement of concrete at joints shall be submitted fox review and approval with the 
shop drawings. 

3.02 APPLICATION 

A. Bonding New Concrete to Existing Concrete: 

Where new concrete shall be placed against existing concrete surfaces: 

1. Surface to receive concrete shaft 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 ofthe 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 limited so that the broomed material does not dry before being covered 
with additional material as requfred for final grade. 

B. Placing Concrete: 

1. Place concrete only in the presence ofthe 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.. 

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 shall permit rapid placing of concrete 
ofthe required consistency and shaft preclude segregation 

7. The method and equipment used to fransfer concrete from mixer to forms shall 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 requfrements, 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 otiierwise approved by the Engineer. 
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9. Concrete for fill in steel reinforced pipe piles, steel shells or caissons shall be 
deposited in a pile using a metal hopper and an elephant trunk. The hopper and 
elephant tmnk shall be set above the top of pile to permit the escape of air as the 
concrete is placed. Elephant trunks shall be removed in sections while filling pile 
from bottom of reinforcing cage to top of pile. Elephant tmnks shall extend a 
minimum distance of 10 feet below top of pile, or to bottom of reinforcing cage, 
whichever is greater. The top 15 feet ofthe concrete poured from the top of pile shall 
be vibrated or rodded. No cold joints shall be permitted during concreting operations 
unless otherwise noted on the contract drawings. 

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

a. Type, number and method of application of vibrators shaft 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 comers and spaces to be filled and use only 
approved equipment. 

11. Avoid 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. The concrete shall be placed to requfre as littie rehandling as possible. The concrete 
shall be placed and spread using an approved mechanical spreading device that 
prevents segregation ofthe materials. Placing shaft be continuous between 
confraction joints. Necessary hand spreading shaft be done with shovels—not rakes. 

13. Concrete shall be deposited as near to joints as possible without disturbing them but 
shaft not be discharged onto ajoint assembly unless placement is centered above the 
joint assembly. 

14. Concrete shall be thoroughly consolidated against and along the faces of aft 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. Vibrators shall not be 
pennitted to come in contact with ajoint assembly, base course, or a side form. In no 
case shaft 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. 

• 
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C. Concrete Placing and Finishing Equipment for Bridge Decks and other Riding Surfaces: 

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

a. Manual, hand-held vibrators shall be used adjacent to joint assemblies and 
similar locations where gang-mounted vibrators are not practical. 

b. All vibrators shaft be checked 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 shaft 
be allowed. 

3. Manual tools, such as bull ftoats, ttowels, brooms and other similar hand tools. 

D. Consolidation and Finishing 

1. Bridge Decks and other Riding Surfaces 

a. Machine fmishing shaft conform to NJDOT Standard Specifications Subsection 
405.13, Item B. 

b. Finishing at and adjacent to joints shall conform to NJDOT Standard 
Specifications Subsection 405.13, Item C. 

c. Hand finishing methods wift not be permitted, except under the following 
conditions: in the event of breakdown ofthe mechanical equipment, hand 
methods may be used to fmish the concrete already deposited on the grade; in 
areas of narrow widths or of irregular dimensions where operation ofthe 
mechanical equipment is impractical. Concrete, as soon as placed, shall be 
stmckoffandscreeded. An approved portable screed shall be used. A second 
screed shaft be provided for striking off the bottom layer of concrete when 
reinforcement is used. 

The screed for the surface shaft be at least 2 feet longer than the maximum width 
ofthe slab to be stmck off It shall be of approved design, sufficientiy rigid to 
retaui its shape, and shall be constmcted either of metal or of other suitable 
material covered with metal. Consolidation shall be attained by the use of 
suitable vibrators. 

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

(1) Long-handled ftoats shall not be less than 12 feet in length and 6 inches in 
width, stiffened to prevent flexibftity and warping. The ftoat shall be 
operated from foot bridges spanning but not touching the concrete or from 
the edge ofthe pavement. Floating shaft pass gradually from one side ofthe 
pavement to the other. Forward movement along the centerline of the 
pavement shall be in successive advances of not more than one-half the 
length ofthe float. Any excess water or laitance in excess of 1/8 inch thick 
shall be removed and wasted. 
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(2) The Conttactor 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 ofthe pavement will not permit the use ofthe mechanical 
float, the surface shaft be floated fransversely by means of a long-handled 
float. Care shall be taken not to work the crown out ofthe pavement during 
the operation. After floating, any excess water and laitance in excess of 1/8 
inch thick shaft be removed and wasted. Successive drags shall be lapped 
one-half the length ofthe blade. 

e. While the concrete is still in a workable condition, it shall be tested for tmeness 
with a Confractor fumished 16-foot sfraightedge swung from handles 3 feet (I m) 
longer than one-half the width ofthe 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 ofthe slab to the other, as necessary. 
Advancing shaft be 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 ofthe pavement and wasted. Any depressions shall 
be immediately filled with freshly mixed concrete, stmck off, consolidated, and 
refinished. High areas shall be cut down and refinished. Special attention shall 
be given to assure that the surface across joints meets the smoothness 
requirements set forth in 1.04B. Sfraightedge testing and surface corrections 
shaft continue until the entfre surface is found to be free from observable 
departures from the sfraightedge and until the slab conforms to the required grade 
and cross section. The use of long-handled wood ftoats shall be confined to a 
minimum; they may be used only in emergencies and in areas not accessible to 
finishing equipment. 

f The surface across the joints shall be tested with a 16-foot sfraightedge as the 
joints are fmished and any irregularities in excess of 1/4 inch shaft be corrected 
before the concrete has hardened. 

2. Specified concrete finishes, as shown on the Confract Drawings, shall be in 
accordance with the following requirements: 

a. "Smooth Finish" shaft be a surface of concrete obtained by the use of special 
forms as specified in the Section entitied "Concrete Formwork". All fins and 
other irregularities in the exposed surfaces of concrete shall be removed by 
mbbing the irregularities with a carborundum brick and clean fresh water. Any 
mortar patches shall be mbbed with a carbomndum brick as above specified. 

b. "Scored Finish" shall be 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 ofthe surface. Such scoring shall roughen at least 
ten percent ofthe area so scored. 

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

• 
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d. "Trowel Finish" shall be a surface of concrete obtained by the use of a steel 
ttowel, after screeding and floating the surface ofthe concrete to produce a 
dense, smooth, even surface suitable for painting or the application of floor 
covering. The froweling shall not take place until the surfaces have set 
sufficientiy 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 ofthe Engineer. 

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

f. "Burlap Finish" shall be a surface of concrete obtained by the use of a burlap 
drag, after screeding and floating the surface ofthe concrete. The burlap shall be 
dragged in one direction in a sfraight 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. The preparation of the surface prior to dragging shall be performed 
from a bridge that shall not come in contact with the fresh concrete at any point. 
The use ofany burlap that causes irregularities or grooves greater than one-
sixteenth inch in depth in the concrete surface will not be pennitted. Burlap shall 
be rinsed or washed as often as is necessary to prevent the presence of hardened 
particles and consequent scarring ofthe concrete. 

g. Stair freads 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 ofthe mortar with 
three pounds of aluminum oxide crystals per square yard of surface, uniformly 
applied, and frowel the surface to a smooth hard fmish. Aluminum oxide crystals 
shaft be grade AL203 crystals ranging firom No. 12 to No. 30 in size and shall 
contain not more than six percent of fron or other impurities. 

h. "Broom Finish" shaft be subject to the following: 

(1) Finish the concrete when the water sheen has practically disappeared. Use 
push broom or ftoor bmsh 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 ofthe slab. 

(2) Use an adequate number of brooms to keep up with other operations. Proper 
finish shaft be achieved prior to initial set ofthe concrete. 

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

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

(5) Cormgations 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 is in a condition that the surface will be 
torn or unduly roughened and before initial set of concrete. 
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(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 comers or edges of slabs have crumbled and at any areas which have 
leaked sufficient mortar to make proper fmishing difficult, remove loose 
fragments and soupy mortar, fill solidly with a mixture of correct proportions 
and consistency and finish. 

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

i. "Tine fmish" and acceptance criteria for 'Tine finish" shall conform to the 
requirements ofthe NJ DOT Standard Specifications, Subsection 405.13, Item G. 

j . "Saw Cut Grooved Surface" shall conform to the requfrements ofthe NJ DOT 
Standard Specifications, Division 500. For deck slabs, conform to Subsection 
501.15, Item 3. For overlays, conform to Subsection 518.06, Item C13. 

k. Concrete Curbs and Sidewalks 

(1) Give sidewalks a "Float Finish" and tool edges and joints for a width of two 
inches and round comers 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. 

3. 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. 

b. After removal of forms, patch areas of concrete which, in the opinion ofthe 
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. After forms are removed, sides of slabs greater than 12 inches in thickness shall 
be cured in accordance with 3.03. 

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 ofthe 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 
stmcture shall be finished with a steel frowel 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 Confract 
Drawings, no further finishing will be required. 

• 
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3.03 For CURING requirements, see 3.05, Section 03301, entitled PORTLAND CEMENT 
CONCRETE, LONG FORM. For exterior slab and overlay work, wet-curing procedures shall 
be performed immediately after the concrete has been worked with a screed. 

3.04 CORRECTION OF DEFICIENCIES 

A. Diamond Grinding and Partial Depth Removal 

1. Cured riding surfaces that do not meet the smoothness or finished grade 
requirements set forth in 1.04B shall be corrected, to obtain the specified smoothness 
deviation, as follows: 

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

b. Low spots between 1/4" and 1/2" and surfaces that are below the finished grade 
requirements shall be corrected by partial depth removal ofthe entire slab to 1" 
below rebars by hydrodemolition, or hydromilling and constmcting an overlay in 
conformance with these specifications. 

c. Slab areas that exceed finished grade or smoothness criteria by more than 1/2" 
shall be removed as set forth in 3.04B. 

2. The diamond grinding equipment shall be approved by the Engineer and have a 
minimum grinding head of 36 inches. 

3. Where grinding is required, the entire width ofthe riding surface by the length of 
defective area shaft be groimd. In the sole opinion ofthe Engineer, if the deficiencies 
are closely spaced and grinding individual areas wift adversely affect ride, the entire 
surface shall be ground. 

4. Slurry produced from grinding operations shall be disposed of off Authority property. 

5. Diamond grinding, partial depth removal and constmction of an overlay, if required 
to correct deficiencies, shaft be performed at no additional cost to the Authority. 

B. Remove and Replace Slabs 

Full concrete slabs shall be removed and replaced in a manner approved by the Engineer 
and at no additional cost to the Authority if any ofthe following deficiencies exist in the 
finished riding surface, unless the Engineer elects to accept the concrete: 

1. Slabs showing high or low spots exceeding 1/2 inch when tested in accordance with 
1.04B. 

C. If the slab concrete is found to have developed plastic shrinkage cracks, the confractor 
shall repair it at his cost with an approved epoxy or methacrylate repafr system or remove 
as directed by the Engineer. 

D. If concrete finishes do not meet the requirements set forth for the specified finishes, the 
hardened concrete shaft be re-finished as dfrected by the Engineer, at no additional cost to 
the Port Authority. 

END OF SECTION 
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SECTION 03300 

PLACEMENT OF CONCRETE 

SUBMITTALS 

APPENDIX "A" 

The following shall be submitted to the Engineer for approval except as otherwise noted: 

A. Shop Drawings 

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

2. Proposed number, location and details of confraction, confrol, expansion and 
constmction joints at least 15 days prior to concrete placement. 

3. Test placement detafts at least 15 days before test placement. 

B. Catalog Cuts, Material Certification and Test Results 

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

2. At least 35 days prior to concrete placement, the foftowing: 

a. Brand name and chemical composition of form oil, evaporation retarder and 
curing compounds (liquid membrane). 

b. Source of expansion and/or confraction joints. 

c. Certification of compatibility and five-year performance record for liquid 
membrane, if used under conditions specified in 3.03C. 

C. Samples 

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

D. Constmction Procedures, and Quality Confrol and Assurance Documents 

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

a. Method of curing and curing materials. 

b. Type, number and method of application of concrete vibrators. 

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

d. Method of concrete placement and consohdation adjacent to joint assemblies and 
embedded hardware. 

E. Design Computations 

1. If required by the Engineer or noted on the contract drawings, design computations 
shall be signed and sealed by the Professional Engineer licensed in the state where 
Work is being done. 

END OF APPENDIX "A" 
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A 7/13/06 

DIVISION 3 

SECTION 03301 

PORTLAND CEMENT CONCRETE, LONG FORM 

PART1. GENERAL 

1.01 SUMMARY 

This Section and its appendices specify requfrements for Portland Cement Concrete mix 
proportions, materials used in concrete mixes, curing, confrol joints, end result property 
requirements ofthe in-place concrete, and the evaluation of these properties through Quality 
Acceptance testing performed by the Authority for determining Adjustments to Conttact 
Compensation. The Specifications herein establish minimum standards for concrete 
constmction. 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 ofthe publications, standards and codes referenced in this Section, of 
which the latest edition shall govern; 

American Association of State Highway and Transportation Officials fAASHTOl: 

Standard Specifications for Highway Bridges 

M 182 Buriap Cloth Made From Jute or Kenaf 

TP 26 Quahty of Water to be Used in Concrete 

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

T 318 Water Content of Freshly Mixed Concrete Using Microwave Oven 

Drying 

American Concrete Institute f ACD 

211 Standard Practice for Selecting Proportions for Normal, Heavyweight and 

Mass Concrete 

213 Guide for Stmctural Lightweight Aggregate Concrete 

222R Corrosion of Metals in Concrete 

301 Specifications for Stmctural Concrete for Buildings 

302.1 RGuide for Concrete Floor and Slab Constmction 

303.1 Cast in Place Architectural Concrete 

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

305R Hot Weatiier Concreting 

306R Cold Weatiier Concreting 

308 Standard Practice for Curing Concrete 

318 Building Code Requfrements for Reinforced Concrete 

548.4 Standard Specification for Latex Modified Concrete Overiays 

American Society for Testing and Materials f ASTM): 

C 31 Practice for Making and Curing Concrete Test Specimens in tiie Field 

C 33 Specification for Concrete Aggregates 

C 39 Test Method for Compressive Sfrength of Cylindrical Concrete 
Specimens 

C 42 Standard Method of Obtaining and Testing Drilled Cores and Sawed 
Beams of Concrete 

C 78 Test Method for Flexural Sfrength of Concrete (Using Simple Beam with 
Thfrd-Point Loading) 

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

Magnesium Sulfate 

C 94 Specification for Ready-Mixed Concrete 

C 109 Test Method for Compressive Sttength of Hydrauhc Cement Mortars 

(Using 2-in. or 50-mm Cube Specimens) 

C 114 Test Methods for Chemical Analysis of Hydraulic Cement 

C 131 Test Method for Resistance to Degradation of Small-Size Coarse 

Aggregate by Abrasion and Impact in the Los Angeles Machine 

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

C 138 Test Metiiod for Umt Weight, Yield, and Air Content (Gravunetric) of 

Concrete 

C 143 Test Method for Slump of Hydraulic Cement Concrete 

C 150 Specification for Portland Cement 

C 156 Test Method for Water Retention by Concrete Curing Materials 

C 157 Test Method for Length Change of Hardened Hydraulic Cement Mortar 

and Concrete 

C 171 Specification for Sheet Materials for Curing Concrete 

C 172 Practice for Sampling Freshly Mixed Concrete 

C 173 Test Metiiod for Afr Content of Freshly Muted Concrete by tiie 
Volumefric Method 

C 174 Measuring Length of Drilled Concrete Cores 
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C 191 Test Method for Time of Setting of Hydraulic Cement by Vicat Needle 

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

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

Method 

C 260 Specification for Afr Entraining Admixtures for Concrete 

C 289 Test Method for Potential Alkali-Silica Reactivity of Aggregates 
(Chemical Method) 

C 309 Standard Specification for Liquid Membrane-Forming Compounds for 
Curing Concrete 

C 311 Test Methods for Sampling and Testmg Fly Ash or Namral Pozzolans for 

Use as a Mineral Admixture in Portland Cement Concrete 

C 330 Specification for Lightweight Aggregates for Stmctural Concrete 

C 494 Specification for Chemical Admixtures for Concrete 

C 535 Test for Resistance to Degradation of Large-Size CoarseAggregate by 

Abrasion and Impact in the Los Angeles Machine 

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

C 567 Test Method for Unit Weight of Stmctural Lightweight Concrete 

C 618 Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for 

Use as a Mineral Admixture in Portland Cement Concrete 

C 979 Specification for Pigments for Integrally Colored Concrete , 

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

C 1064 Test Method for Temperature of Freshly Mixed Portland Cement 

Concrete 

C 1116 Specification for Fiber-Reinforced Concrete and Shotcrete 

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

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

C 1240 Specification for Silica Fume for Use in Hydraulic Cement Concrete and 
Mortar 

C 1583 Tensile Sfrength of Concrete Surfaces and the Bond Sfrength or Tensile 
Sttength of Concrete Repair and Overlay Materials By Direct Tension 
(Pull-Off Metiiod) 

C 1611 Slump Flow of Self Consolidating Concrete 

D 3665 Practice for Random Sampling of Constmction Materials 

D 4580 Practice for Measuring Delaminations in Concrete Bridge Decks by 
Soundmg 

D 4791 Test Method for Flat and Elongated Particles in Coarse Aggregate 

03301-3 

387 



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

D 5199 Test Method for Measuring Nominal Thickness of Geotextiles and 
Geomembranes 

E 965 Standard Test Method for Measuring Pavement Macrotexture Depth 
Using a Volumetric Technique 

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

US Army Corps of Engineers 

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°F. This Plan shall 
conform to ACI 306R, and shall include, but not be limited to, the demonsfration of how 
the in-situ concrete temperature will be maintained at 50°F and monitored, or at 
temperatures specified in ACI 306R, Table 3.1, whichever is more stringent. In 
addition, demonsfrate that the specified concrete properties can be achieved within the 
time requirements specified while maintaining a minimum curing temperature of SO'̂ F. 

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

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

B. Hot Weather Requirements 

1. Hot weather concrete constmction shall conform to ACI 305R. 

2. Submit a Hot Weather Concrete Constmction Plan and have it approved prior to 
concrete placements when the ambient temperature exceeds 80°F. This Plan shall 
conform to ACI 305R and shaft include, but not be limited to, the demonsfration of how 
the concrete temperature during batching and mixing will be kept below 90^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. 

• 
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3. Do not place concrete for pavements, overlays, bridge decks, or ramps when the ambient 
temperature exceeds 85°F by scheduling work so that concrete can be placed during the 
coolest part ofthe day. Do not place concrete for stmcmral decks, slabs or pavements 
when the rate of concrete surface evaporation exceeds 0.15 Ibs/fP/hr, as defmed in ACI 
305R, Figure 2.1.5. If ambient conditions exceed this limit, demonsfrate through the use 
of windscreens, fogging or other suitable means that the concrete evaporation rate is less 
than 0.15 Ibs/ft'/hr. 

4. If the concrete temperature reaches 92°F as measured at the constmction 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 provide the end result 
perfonnance properties specified herein. In addition: 

a. Provide 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 aft plant mixing equipment and tmcks 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. 

B. Quality Confrol Plan: Submit a Quality Confrol Plan a minimum of 10 days prior to the pre-
concrete construction meeting described in 1.06. Do not start production before the Quality 
Confrol Plan has been approved by the Engineer. The Quality Confrol Plan shall include the 
following: 

1. Quality Confrol Organization 

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

b. The Program Adminisfrator shall have a minimum of 5 years experience on projects 
of size and scope comparable to the Work ofthe Confract. The Program 
Adminisfrator shall be a full-time employee ofthe Confractor or a consultant 
engaged by the Confractor. Additional qualifications shall include at least one ofthe 
foftowing: 

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

(2) NICET Level III certified engineering or materials technician in Civil 
Engineering Technology with 5 years of airport and/or highway concrete 
constmction experience. 

(3) New Jersey ACI Chapter's "Concrete Constmction Technology" course with 5 
years of airport and/or highway concrete constmction experience. 
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(4) ACI Concrete Transportation Constmction Inspector with 5 years of airport 
and/or highway concrete constmction experience. 

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

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

a. Include the performance of gradation and moisture content of testing for fme 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. Requirements for corrective action when QA and/or QC test results do not confonn to 
the requirements ofthe Confract. 

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 Division 
Laboratory. In the event of a conftict 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 frial batches submitted by the 
Confractor: compressive sfrength, ftexural sfrength, permeability by the Coulomb test, 
air content, unit weight, water content of freshly mixed concrete using the microwave 
oven drying test, shrinkage, chloride ion concenfration, corrosion inhibitor 
concenfration, bond strength, slump, time of set, gradation of fine and coarse aggregates, 
and the fineness modulus ofthe 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 fremie concrete applications, constmct 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, consfruct a full scale mock-up in 
accordance with Section 2.03C 3. If in the sole opinion ofthe Engineer the test pour is 
acceptable, follow the procedures established during the test pour during production. 

• 
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i ^ B 2. Test Pour Size: For flatwork, the minimum test pour size shaft be a length of 100-feet 
for the entire thickness ofthe pavement and width ofthe screed planned to be used. For 
all other concrete constmction, the test pour size shall be according to scale for the cross 
sectional area, including the location of all steel reinforcement. However, at the option 
ofthe Engineer, the length ofthe member may be reduced from its actual size, but shall 
be adequate to demonsfrate 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 wftl be used for full production. 

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

5. The test pour location wift be determined by the Engineer at the pre-concrete 
constmction meeting, and will be located in close proximity, if not within, the area of 
Work, unless otherwise noted on die Contract Drawings. 

1.06 PRE-CONCRETE CONSTRUCTION MEETft̂ G 

A. A pre concrete placement meeting will be conducted at the constmction site by the Engineer 
a minimum of 20 days prior to the first pour to review the Confractor's submitted mix 
proportions, hot and cold weather concreting plans (as applicable), curing procedures plan, 
test pour, and to discuss the methods and procedures to achieve the specified concrete 
quality. The Confractor shall notify the Engineer and shall send a pre-concrete meeting 
agenda to aU attendees a minimum of 15 days prior to the scheduled date ofthe meeting 
indicating review subjects. The Conttactor shaft, at no additional cost to the Authority, make 
anangements 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. Confractor's Program Adminisfrator for Quality Control 

4. Concrete subconfractor 

5. Admixtures and curing membrane suppliers 

6. Concrete pumping subconfractor 

7. Mobile mixer subconfractor 

8. Precast concrete fabricator and installer 

9. Joint sawing subconfractor 

10. The Engineer 

B. Minutes of the meeting shall be recorded, typed, and printed by the Conttactor and 
distributed to all attendees ofthe meeting within 5 days ofthe date ofthe meeting. 
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C. The pre-concrete constmction meeting shall not be scheduled until all ofthe following have 
been submitted for approval, as applicable to the Work ofthe Contract: 

1. Mix Proportions 

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

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

4. Hot and Cold Weather Concrete Constmction Plans 

5. Independent testing laboratory AASHTO 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 Conttol Plan 

12. Procedure for Curing Field Concrete Specimens 

1.07 SUBMITTALS 

A. For submittals - see Appendix "A". 

B. Do not deliver any concrete to the constmction 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 has 
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, as well as Type III where early 
strength gain is required and may be used, or others specified on the Confract Drawings. 

B. Very High Early Sfrength Cement: Defined as cement used to produce concrete with the 
compressive sfrength shown on the Confract Drawmgs within 12 hours or less and 
conforming to the following: 

1. The compressive sfrength shaft be greater than or equal to the specified sfrength at the 
curing time specified on the Contract Drawings, when tested in accordance with ASTM 
C 39. During cold weather concrete construction, demonsttate that the specified 
compressive sfrength can be obtamed at a curing temperature of 50°F. 
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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 reading shall be taken at 3 hours 
after the addition ofthe 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 sfrength requirement, and allow enough time in 
the field to finish and begin curing the concrete for its intended use. 

4. The Very High Early Sfrengtii Cement shall meet the properties in 2.02.B.1., 2.02.B.2. 
and 2.02.B.3., for a Lot of cement not to exceed every 50,000 pounds of cement to be 
used for production. Provide certification from an independent testing laboratory 
employed by the Confractor and approved by the Engineer that the cement meets these 
properties. 

C. Silica Fume: Shaft confonn to ASTM C 1240 and the following: 

1. Silicon dioxide content: 90% minimum 

2. Loss On Ignition: 6% maximum 

3. Surface Area: (nifrogen absorption): 15,000 m2kg 

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

5. Oversize foreign materials (in fume): 5% maximum on 45 micron sieve (wet) 

D. Metakaolin: Conforming to ASTM C618, Class N. Use one ofthe following products as 
manufactured by or an approved equal: 

1. MetaMax manufactured by Engelhard, Iselin, New Jersey. 

2. PowerPozz 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 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 3 0%. 

H. Coarse Aggregate (Nonnal Weight Concrete): Conforming to ASTM C 33, ASTM C 227, 
ASTM C 289, ASTM C 535 witii 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. Trap rock 
or gneiss shall be used for all roadway 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 cfrcumscribing rectangular prism exceeding 5 to 1. 
In accordance with ACI 318, Section 3.3.2., the nominal maximum size of coarse aggregate 
shall not be larger than: (1) one-fifth the nanowest dimension between sides of forms, (2) 
one-thfrd the depth of slabs, or (3) three-quarters the minimum clear spacing between 
individual reinforcing bars or wfres, 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 on the Confract 
Drawings. 
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For full depth pavement concretes unless otherwise shown on the Contract Drawings the 
combined aggregate volume shall be a minimum of 70 percent. The combined gradation 
ofthe fine and coarse aggregate shall conform to the following, when tested in 
accordance with ASTM C 136: 

Sieve Size % Passing 
2 '/z" 
2" 
1 ! /2" 

1" 
%" 
3/8" 
No.4 
No. 8 
No. 16 
No. 30 
No. 50 
No. 100 

For Pavement 10 Inches 
or Greater in Thickness 

Min. 
100 
90 
76 
67 
65 
48 
30 
27 
20 
16 
4 
0 

Max. 

98 
88 
79 
77 
60 
42 
37 
30 
22 
10 
4 

For Pavement Less 
Than 10 Inches in 
Thickness 

Min. 

100 
89 
74 
64 
48 
30 
27 
20 
16 
4 
0 

Max. 

98 
86 
76 
60 
42 
37 
30 
22 
10 
4 

1. 

2. 

K. 

Pile Jackets: As a minimum, the mix proportion shaft contain an ASTM C 33 Size 
Number 8, coarse aggregate. The ratio of coarse aggregate to fine aggregate by volume 
shall not be less than one to one. 

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 shaft be ASTM C 33 Size Number 8. 

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.1-4,2) Performance Category VI applications, 3) bridge decks, and 4) mixes 
containing ASTM C33 Size #8 aggregate. Bridge deck concrete mixes shall contain a 
minimum of 41% coarse aggregate and total minimum aggregate volume of 67%. 
Mixes containing ASTM C33 Size #8 stone not covered in Part 2.02.H.2-4 shaft contain 
aminimumof 36% coarse aggregate by volume. These minimum requfrements apply 
to aft methods of placement, including pump mixes. 

Coarse Aggregate (Lightweight Concrete): 

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

The oven dry unit weight of plant-tested, lightweight aggregate shall not vary 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. 

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

Formulated Latex Modifier: Latex modifier shaft 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. 

• 
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L. Air Enfraining Agent: Conforming to ASTM C 260. 

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

1. Euclid Chemical Company 

2. W.R. Grace & Company 

3. Master Builders Technologies 

4. Sika Corporation 

N. Polycarboxylate High Range Water Reducer: For use when self-compacting 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 mixmre measuring between 21 and 27 inches in diameter without segregation when 
released from a slump cone performed in accordance with ASTM C1611. Use one ofthe 
following products, no substitutions: 

1. "Plastol 5000" or "Plastol 341", as manufacttired by The Euchd 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 manufacttired by Master Builders 
Technologies 

O. Corrosion Inhibitors: 

1. Corrosion Inhibitor shall be one ofthe following: 

For cast in place or precast: 

a. "DCI-S" as manufactured by W.R. Grace & Company. 

b. "Eucon CIA" as manufactured by Euclid Chemical Company. 

c. An approved equal. 

For precast applications only: 

a. '*Sika CNF' as manufactured by Sika Corporation. 

b. "Rheocrete CNI" as manufactured by Master Builders Technologies 

c. DCI as manufactured by W.R. Grace & Company 

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

3. The Engineer will sample the conosion inhibitor for testing to verify the calcium nifrite 
solids content. The amount of calcium nitrite in fresh concrete may also be tested at any 
tune, to verify if the proper quantity ofthe corrosion inhibitor is being batched in the 
mix. 
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4. Corrosion inhibitor admixtures, shall not accelerate the setting time ofthe concrete 
mixture. A retarder and/or other admixtures shall be used to assure acceleration of 
setting time does not occur, while maintaining the applicable perfonnance 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''F to 90'='F. 

P. Viscosity Modifying and/or Self-Consolidating Admixtures: may be required for tremie 
concrete applications at the rate recommended by the manufacturer. Concrete shall be tested 
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 3 standard 
test drops in water. 

Q. Pigments: Conforming to ASTM C 979. 

R. Curing Materials: 

1. Apply Liquid Membrane Forming Curing Compound immediately after surface moisture 
has evaporated. Apply two fiill applications perpendicular to each other. Allow the first 
coat to become tacky prior to apphcation ofthe second coat. Curing compound shall be 
one ofthe following: 

a. "DOT Resin Cure (Type II)" as manufactured by Conspec Marketing & 
Manufacturing Company, Inc. 

b. "Euco Kurez Vox (White)" as manufactured by Euclid Chemical Company 

c. "1200 White" as manufacttired by W.R. Meadows 

d. "AHT Type II Class B Cure" as manufacmred by American Highway Technology, a 
Dayton Superior Company 

e. "Certi-Vex Envio-Cure White 1000" by Vexcon Chemicals Inc. 

f Day-Chem White Pigmented Cure (J-IO-W) by Dayton Superior. 

g. or an approved equal meeting the requirements specified in 2.02.R.2. 

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

a. For horizontal exterior 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. 

b. Curing membranes shall be wax free when used on concrete where overlays, 
coatings, paints, sealers or any topping is to be applied, or where vehicular, 
pedestrian or aircraft ttaffic will pass over. 

c. Membranes shall be volatfte organic compound (V.O.C.) comphant for both the 
states of New York and New Jersey. Certification of compliance shall be submitted 
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 gafton per coat for Type 2 curing 
compounds when tested in accordance with ASTM C-156. 
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3. Burlap: conforming to AASHTO M 182, Class 3, weighing approximately 9 oz./sq. yd. 
dry. 

4. Sheet Material: Conforming to ASTM C 171. 

a. Polyethylene Film: 

(1) White opaque, where curing surface is exposed to sun 

(2) Clear, for other applications 

b. White Buriap Polyetiiylene Sheet 

5. 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 witii a 
minimum puncture strength of 70 pounds, and ASTM E 1347 with a minimum 
reftectance of 75%. The following cotton mats may be used in lieu of burlap for wet 
curing operations: 

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

b. an approved equal conforming to the requfrements specified in 2.02.R.5. 

S. Evaporation Retardant: This material shaft be used to retain moisture in the concrete during 

finishing operations. Use one ofthe following: 

1. "Euco-Bar" as manufactured by Euchd Chemical Company 

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

3. "Confilm" as manufactured by Master Builders Technologies 

4. "SikaFilm" as manufactured by Sika Corporation 

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

T. Fiber Reinforcement: 

1. Polypropylene Fibers 

a. Provide one ofthe following products, subject to compliance with the Contract 
requfrements: 

(1) "Fibersfrand", as manufactured by Euclid Chemical Company 

(2) "Fibermesh", as manufactured by Fibermesh, Inc. 

(3) "Porta", as manufacmred by Porta 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 requfrements: 

(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 shaft be 0.75 inches. 

(3) Conformance witii ASTM C 1116, designation Type III, 4.1.3. 
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(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 ofthe mix. 

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

(7) Fiber manufacturer or approved disfributor: Provide the services of a quahfied 
representative at the pre-concrete constmction meeting and for the first two days 
of fibrous concrete placement production. 

2.03 MIX PROPORTIONS 

A. Develop mixes in accordance with the latest editions of ACI 211, ACI 301, and ACI 318 to 
produce 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 documents. 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 constmction 
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 shaft be 
based upon laboratory trial mix test results and/or mixes successfully used within the two 
years preceding the date ofthe submittal ofthe mix for the Work of this Section. The 
independent testing laboratory used to develop the mix proportions and perform testing shall 
have AASHTO Accreditation for all test methods requfred to be performed and to develop 
the required mix. Submft proof of certification to the Engineer prior to the start of 
development ofthe 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, pozzolons, aggregates, admixtures that will be used at the proposed batch plant. In 
addition to fineness modulus of fine aggregate, the applicable properties listed in 1.05.A.l.a. 
shall also be shown. If any ofthe approved mix constituents change in source, properties or 
proportion, submit a new mix. The mix proportions shaft also conform to the following: 

1. Substitute either fty ash or slag at the minimum rate of 20% by weight of cement. The 
maximum rates of substitution shall be 30% for fly ash and 40% for slag, unless 
otherwise approved by the Engineer. When using fly ash or slag for Category IV 
applications, use a minimum of 30% fly ash or 40% slag substitution by total weight of 
cementitious material. Fly ash and slag substitution in the same mix may be permitted 
upon approval by the Engineer. 

2. For concrete placed underwater, the minimum cementitious material content shall be 700 
pounds per cubic yard of concrete. 

3. Water to cement ratio shaft be computed using the weight of cementitious material that 
is equal to the total weight of cement plus fly ash, slag, and siftca 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. 

• 

03301 - 14 

398 



4. For Categories II, III and IV concrete applications, the mix water to cement ratio shall 
not exceed 0.37 and the absolute drying shrinkage at 28 days shall not exceed 0.04% in 
accordance with ASTM C 157 (Afr Drying Method), modified to start measuring at 10 
hours. In addition for Categories III and IV , the maximum Coulomb count at 28 days 
shall be 1,000 for mixes without calcium nitrite and 1,500 when the mix contains 
calcium nitrite. For mixes that do not have silica fiime, latex, or metakaolin but contain 
either fly ash or slag, the Coulomb count requirements shall remain the same; however, 
the test shall be performed at 90 days instead of 28 days. For concrete pavements and 
Categories I and V apphcations where the concrete will be exposed to freeze-thaw 
cycles and/or sulfates, the mix proportion water to cement ratio shall not exceed 0.40 
and the absolute drying shrinkage at 28 days shall not exceed 0.04% in accordance with 
ASTM C 157 (Air Drying Method). For other concrete applications, the mix water to 
cement ratio shall not exceed 0.50, unless otherwise shown on the Contract Drawings. 

5. High Range Water Reducer shall not be added to the concrete mix at the plant. It shaft 
be delivered to the constmction site in a tank fixed to the tmck that discharges dfrectly 
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 ofthe 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 dmm, over the range of concrete temperatures from 50° to 90° F. If re-
dosing occurs, the re-dosing chart shaft be used, but under no circumstances shaft flie 
total dosage exceed the maximum dosage recommended by the manufacturer. The tmck 
shall mix the load for a minimum of an additional 5 minutes prior to releasing the load. 

6. The percentage of afr in the mix shall fall within the range ofthe Lower Quality Limit 
(LQL) and the Upper Quality Limit (UQL) as outiined in the table shown in 2.04.A.6. 
entitied, "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 not to exceed 123 pounds per cubic 
foot unless otherwise specified. 

b. 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 ofthe 
material submitted in accordance with 1.05.A.l. and the approved mix proportions. 

c. For Hghtweight aggregate mixes, advise the batch plant 72 hours prior to pouring in 
order to saturate the aggregate. Lightweight coarse aggregate shall be presoaked a 
mmimum of 72 hours prior to mixing of concrete. The lightweight aggregate shall 
have an absorbed moisture content not less than the manufacturer's written 
recommendations or the concrete will be rejected. 

B. Where Latex Modified Concrete is specified in the Confract documents, conform to ACI 
548.4. The mix maximum water to cement ratio shaft not exceed 0.37. The minimum 
volume of coarse aggregate shaft not be less than 7.6 cubic feet (absolute volume). 
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C. Architectural Concrete 

1. A minimum of 35 days prior to constmction of a mock-up, submit mix proportions and 2 
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 
Division Laboratory 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 constmcting 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 requfred by the Engineer. 

3. Constmct 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 mockup inaccordance with ACI 303.1 Section 1.6 Quality Assurance shall 
be requfred for approval by the Engineer. For walls, a mockup shall include aft detafts 
that will be encountered in a typical day's pour. The mockup may be constmcted at the 
constmction site as part ofthe permanent Work at the sole risk ofthe Contractor. If the 
Engineer rejects the mock up, it shall be removed and recast at the sole expense ofthe 
Confractor. For precast architectural concrete, the mock-up shall consist of a full 
member selected in advance by the Engineer. The approved mock-up shall be kept at 
the precast concrete production facility for the Engineer's representative to compare 
\yith the production units for acceptance or rejection. Acceptance or rejection shaft be 
determined solely by the Engineer. 

4. Mockups shall be constructed only with all ofthe actual constituents ofthe approved 
mix proportions. The Confractor shall 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, the Confractor will not be permitted to 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, the following shall be submitted 
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 ofthe fmished product, as determined 
solely by the Engineer, shall be corrected by means and materials approved by the 
Engineer. 

D. Pipe Piles: The target range for slump shall be 4 to 6 inches. 

2.04 QUALITY ACCEPTANCE LIMITS 

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

• 

• 
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1. Compressive Sfrengtii (ASTM C 39): The Lower Quality Limit, LQL, shall be the 
specified mix compressive strength at 28 days, unless otherwise noted on the Confract 
Drawings. 

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

3. Penneabftity (AASHTO T 277): The Upper Quality Limit, UQL, shall be 1500 
Coulombs for mixes not containing a corrosion inhibitor and 2000 Coulombs for mixes 
tiiat do contain a corrosion inhibitor. Performance testing shall be performed at 28 days, 
except for mixes containing only fly ash and/or slag substimtion for cement but no silica 
fume or metakaolin, which shaft be evaluated at 90 days. 

4. Bond Strength (ASTM C1583): 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 specified water to cementitious ratio specified in 2.03 A4 plus 0.05. 

6. Afr Content (ASTM C 138, ASTM C 173 or ASTM C 231): Botti 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 
AGGREGATE fSIZE #̂  

2" or above (# 467 and above) 
1 '/z" (# 57) 
1" (#67) 
'/z" (# 8) 
3/8" 
Latex modified concrete 

AIR CONTENT 
LQL 
3.5% 
4.0% 
4.5% 
5.5% 
6.0% 
2.5% 

UQL 
7.5% 
8.0% 
8.5% 
9.5% 
10.0% 
6.5% 

Note: For a specified compressive sfrength 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 enfrainment is 
requfred. 

7. Chloride Ion Concenfration 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 presttessed 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 presttessed concrete, as per 
ACI 222R. 

8. Pavement Thickness: The Lower Quality Limit, LQL, for pavement thickness shall be 
97.0% ofthe thickness specified on the Confract Drawings. 

9. Delaminations: The total surface area tested for any given Lot of concrete shaft indicate 
less than 5.00% delaminated area when tested using the chain drag in accordance with 
ASTM D 4580-86. 

B. Unless otherwise specified on the Confract Drawings, the above specified Quality 
Acceptance Limits shall be used for calculating Adjustments to Confract Compensation in 
accordance with Part 4 of this Section. 
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PART 3. EXECUTION 

3.01 SURFACE PREPARATION 

A. Bonded Overlays and Patching Applications 

1. Bond sfrength tests will be performed by the Engineer in accordance with ASTM CI583, 
using 4-inch by 4-inch steel plates, to determine the adequacy ofthe surface preparation. 
A minimum average bond sfrength of 200 psi shaft 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 shaU be a minimum of 0.06 inches. Prior to the placement ofany 
overlay or patching material, obtain the Engineer's approval ofthe surface preparation. 

B. Latex Modified Concrete and Sihca Fume Concrete 

1. The Engineer wift sound the concrete surface to identify areas of deteriorated concrete. 
Areas so identified shaft 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. 

3.02 BATCHING AND MiXftsIG CONCRETE 

A. Measurement of Proportions 

1. All concrete batchmg shaft be in conformance witii ASTM C 94 and ACI 304R. 

2. For Very High Early Sfrength Concrete requiring 2000 psi or greater in 6 hours or less 
time, the method of batching shall be restricted to a calibrated mobile mixer, or to a 
fransit mixer that is loaded at the constmction site with bulk bags ofthe Very High Early 
Sfrength Cement. Bulk bags shall contain sufficient Very High Early Sfrength Cement 
by weight to batch for a minimum of 3 cubic yards of concrete. 

B. Mking Concrete 

1. 

a. On an annual basis fransit mix tmcks must be inspected and approved by either the 
New Jersey or New York State Departments of Transportation. 

b. 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 fransported and the volume of mixed concrete produced shaft 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 ofthe mixer. 

c. Mixers which are found to be mechanically unsatisfactory shall be immediately 
repafred or withdrawn from use. 

2. If tmck mixers are used, a sufficient number to ensure continuous delivery ofthe 
concrete at the rate requfred for the proper handling, placing, finishing and curing ofthe 
concrete shall be available. Ifa plant at the constmction site is used, it shall be of 
sufficient capacity to meet such requirements. 
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a. Mixers shaft be ofthe revolving-dmm type, suitably mounted and fitted with 
adequate blades capable of discharging the mixture without segregation. Aft tmck 
mixers shall be equipped with an accurate, operable counter to measure the number 
of dmm revolutions and an accurate, working water site gage, or manometer to 
measure the volume of water introduced into the dmm. Tmck mixers without an 
accurately operating counter or water site gage shall be immediately withdrawn from 
use. 

b. Water and cement shall be measured accurately to within 1% ofthe required 
amounts before being loaded into the mixer. Fine and coarse aggregate shall be 
measured accurately to within 2% ofthe required amounts before being loaded into 
the mixer. 

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

a. The addition of water to the concrete mix at the construction site shall not be 
pennitted for mix proportions with a water to cement ratio of 0.40 or less. For all 
other mixes, water may be added, but the total amount of water shall not exceed the 
approved mix proportion water to cement ratio. 

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

c. Concrete that has partially hardened or has attained its initial set shaft not be re­
mixed or re-tempered, and will be rejected. 

d. The Engineer reserves the right to reject concrete that has not been placed within 90 
minutes from the time the cement had ffrst contact with water or, if the concrete 
temperature reaches 92°F, as measured in accordance with ASTM C 1064. 

e. When air content is below tlie lower quality limit specified in 2.04A.6. 

4. Constmction 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 ftask with clear indication 
markings for ounces, pints, etc. when measuring liquid components. Measures without 
calibrated clear indication markings wift 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 m the mixer and before 
any portion ofthe batch is released. 

b. For a mixer capacity of greater than 1 cubic yard, increase the mixmg 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 Confract number and title, date, time, mix type, mixing time, 
quantity of each constituent, volume of concrete and amount of water added. 
Record a locationof the deposit in the stmcture that can be easily identified. 

C. Mobile Mixers: When apphcation requfres the use of a mobile mixer, ft shall meet the 
foftowing criteria: 

1. Proportioning and Mixing Equipment 
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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 constmction site ready for use. 

b. Mixer shall be capable of positive measurement of cement being infroduced 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 confrol ofthe ftow of water and admixtures. Water 
ftow shall be indicated by flow meter and be readily adjustable to provide for 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 
directiy in front ofthe fmishing machine. Notify the Engineer a minimum of 48 
hours prior to calibration ofthe 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. The Engineer 
may also perform testing ofthe concrete mix at any time. 

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 tme within the 
following tolerances (by weight): 
Coarse Aggregate +/- 2% 
Fine Aggregate +/- 2% 
Cement +/-1% 
Water +/-1% 
Admixtures +/- 3% 
Latex +/- 1% 

f Mixing shall be 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 fmishing completed before the 
formation ofthe plastic surface film. 

g. Repafr mixers not functioning in a manner the Engineer considers acceptable. If 
repafr is not practical, remove the mobile mixer from the constmction site and 
replace it with one which fimctions properly. 

h. Prior to production, test the moisture content ofthe fine aggregate and coarse 
aggregate. Adjust the water gage setting only in the presence ofthe 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 firom the one for 
which moisture content tests were performed, whichever occurs first. Make 
adjustments in the presence ofthe 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 m accordance with ASTM C 566. If 
these limits are exceeded, concreting operations shall not continue until drier 
aggregates are obtained. The Engineer may view and copy all records for moisture 
content testing at any time. 
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3.03 PRE-PLACEMENT FIELD REQUIREMENTS 

A. During all concrete placements at the constmction site, the Contractor shall be required to 
have an individual in a supervisory capacity present with a valid certification from one of the 
following programs: 

1. ACI Concrete Transportation Constmction Inspector 

2. New Jersey ACI Chapter's "Concrete Construction Technology" course. 

B. Prior to any constmction site delivery of concrete, fumish, deliver and maintain insulated 
curing boxes of sufficient size and sfrength 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 tiie temperature in tiie range of 60''F to 80°F or 68° F to 78° F when the 
design compressive sfrength 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°F, maintain the temperature ofthe concrete 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 dfrected by the Engineer. Protect such boxes from vibration or 
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. IR 

3. ACI 305R 

4. ACI 306R 

5. ACI 308 

6. 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. Pump Concrete 

1. Grout used to prime the pump line shall not be included in the placement. Dispose of 
the grout at the end ofthe pump line off Authority property. Placement shall not begin 
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 
shaft contain, but shall not be limited to, pumping scheme, pump description, line 
diameter, line length, and the number of turns and line offsets. 

03301-21 

405 



F. Silica Fume Concrete and Fibrous Concrete 

1. Arrange for qualified technical representatives from the silica fiune 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 constmction meeting, all test pours and the 
first two production pours. 

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

3.04 CURING 

A. Carefufty cure aft concrete. Submit a curmg procedure plan for approval by the Engineer 
prior to placing any fresh concrete. Perform curing in accordance with ACI 308 and the 
foftowing 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°F after placement. At the end of this period, 
remove protection in such a marmer that the drop in temperamre ofany 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: SO'̂ F for applications 
with a minimum dimension less than 12 inches; 40°F for applications with a minimum 
dimension between 12 and 36 inches; 30°F for apphcations with a minimum dimension 
between 36 and 72 inches; and 20''F for applications with a minimum dimension greater 
than 72 inches. 

2. Allow all concrete to attain 4,000 psi compressive strength before exposure to freeze-
thaw cycles. 

B. Wet Curing 

1. All pavement concrete and structural slabs: Immediately after screeding ofthe concrete, 
apply an evaporation retardant, or commence the operation of a fog spraying system to 
keep moisture in the atmosphere sunounding the concrete until all concrete finishing has 
been completed. Do not dfrect fogging at the fresh concrete and do not permit ponding 
of water on the fresh concrete surface. 

2. Perform wet curing for the following concrete applications: overlays, deck slabs, ramps, 
any concrete mixes containing silica fiime, Very High Early Sfrength Cement and 
formulated latex modifier. 

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, such that no 
marring ofthe 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 ananged at the 
high points ofthe concrete pour. Burlap, which shall consist of two or more layers, or 
cotton mats shall overlap a minimum of one foot, and have a length at least one foot 
greater than necessary to cover the entire width and edges ofthe pavement lane. The 
burlap or cotton mats shall be weighted down to prevent displacement. 

4. Wet curing procedures may be stopped only when: die ambient temperature is expected 
to fall below 35°F within 24 hours, when placing concrete for slabs dfrectiy adjacent to 
the fog spraying system or soaker hoses or when concrete is to receive traffic. 
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a. When the ambient temperature at the surface of placement is 35''F and falling, wet 
curing shall not be permitted; instead, apply a liquid membrane forming curing 
compound in accordance with 2.02.R. and 3.04.C.l.d. 

b. When wet curing is temporarily intermpted for an adjacent placement, remove all 
standing water in areas to receive fresh concrete prior to placement. Occasionally 
spray a fme mist of water over the wet curing areas. Do not puddle water on the 
surface ofthe 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 fraffic 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 fraffic. 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% ofthe 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.l.d. 

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. 

C. Liquid Membrane Forming Curing Compounds and Sheet Materials for Curing 

1. Immediately after placing or finishing, commence the curing process of concrete not 
covered by forms from loss of moisture. Use one ofthe 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. Choice of curing material and method shaft be as approved by the Engineer. 

b. Polyethylene film or burlap polyethylene sheet, if used, shall be lapped at edges and 
ends at least one foot and shall have all ends and edges taped to adjacent sheets or 
surfaces to completely seal areas to be cured. Secure in a manner that will not allow 
the film, the sheets, or the securing mechanism to be removed by wind forces, 
resulting in exposure ofthe fresh concrete and rapid drying. 

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

d. Apply liquid membrane forming curing compound by approved pressure spraying or 
distributing equipment in two uniform full applications perpendicular to each otiier 
as recommended by the manufacturer. Allow the ffrst coat to become tacky before 
applying the second coat. Each application shaft 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 of such occurrence. 
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(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 ftoor 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 wift check for uniformity through random sampling and testing. 
Testing may include determination of membrane infrared spectrum, pH, specific 
gravity and solids content. 

3.05 QUALITY ASSURANCE TESTftvTG, SAMPLft^G, AND ftSISPECTIONS 

A. Quality Assurance testing during mixing and placing of concrete will be performed on 
samples taken from the end ofthe 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 defmed as the production of a single Work period. For each Sublet, cylinders 
will be made in accordance with ASTM C 31 when testing for compressive sttength, as well 
as 4x8 cylinders when permeability is being tested and beams when flexural sfrength is 
being tested. The cylinders and beams will be tested m accordance with ASTM C 39 and 
ASTM C 78 respectively for each Sublet to determine the compressive sfrength and flexural 
strength at the time requfrements specified. 

TABLE 1 
LOTS AND SUBLOTS 

Daily Placement Quantity XT L rr . XT L CC LI X /•/- u- \r J'\ Number of Lots Number of Sublots (Cubic Yards) 
Less than 50 Note 1 Notes 1 and 3 
50-100 I 3 equally divided 
101 -450 1 4 equally divided 
Greater than 450 1 Note 2 

Table 1 Notes: 
1. IfagivenClassof concrete has one Work period's placement 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 Sublet 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 Sublet. 

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

1. Compressive Sfrengtii: In accordance with ASTM C 31 and ACI 318 Part 3, Chapter 5, 
Item 5.6, entitled "Evaluation and Acceptance of Concrete", except that samples will be 
obtained on a random basis, 4" x 8" cylinders will be used when the nominal maximum 
size ofthe coarse aggregate allows. Latex Modified Concrete samples shall be wet cured 
for 1 day and dry cured for 27 days. The cylinders wift be tested in accordance with 
ASTM C 39. The Engineer will calculate tiie average of 2 test specimens at the 
compressive sfrength time requirement. The average ofthe two test specimen result 
values for each Sublet shall be considered the Sublet compressive sfrength value. 

2. Flexural Sfrength: From each Sublet sample, cast beams in accordance with ASTM C 
31. Engineer will test the beams in accordance with ASTM C 78 and wift 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 wftl be considered the Sublet flexural 
strength value. 

3. Slump Test: Performed at the point of delivery during the time of placement in 
accordance with ASTM C 143 or ASTM CI 611 when self consolidating concrete is 
used. For Latex Modified Concrete, slump tests shall be performed 5 minutes after 
sampling from the mixer. For pile concrete applications, the slump shall be no less than 
4-inches and no greater than 6-inches. 

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 days 
production indicate that the air content is outside the Quality Limits specified in 
2.04A.6 by +1.0 or-0.50% the placement ofthe next load will be delayed until test 
results are obtained. If the air content for this load is outside the Quality Limits 
specified in 2.04A.6, it will be rejected. Subsequent loads wift be tested until the afr 
content is found to be within the specified limits of 2.04A.6. 

5. Unit Weight: The plastic unit weight of concrete (taken at the same frequency as 
specified in 3.05.B.4.) will be determined according to ASTM C 138. For lightweight 
concrete, the plastic unit weight, as determined in accordance with ASTM C 567, shall 
not exceed 125 pounds per cubic foot unless otherwise specified. 

6. Water Content Test: Tested during the placement using a Microwave Drying Oven, in 
accordance with AASHTO T318. Drying times may be adjusted dependent on the mix 
constituents to provide 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 '/2 inches, a 
sampleofapproximately 5000 grams wfll be obtained. This sample will be split. Two • 
separate analyses will be performed. The weighted average ofthe two separate analyses 
will be considered the Sublot water content value. Likewise, the sublot water cement 
ratio will be computed as given above. 
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a. When results for either two consecutive tests or three tests in one lot or days 
production indicate that the water content exceeds the limits given in 2.03A.4 by 
0.10, the placement ofthe next load will be delayed until test results are obtained. If 
the water content for this load is greater than the Upper Linut given in 2.04 A 5, it 
wift be rejected. Subsequent loads wift be tested until the water content is found to 
be within the limit given in 2.04A.5. 

7. Coulomb Test: To evaluate the permeability of the concrete the Upper Quality Limit, 
UQL, shall be 1500 Coulombs for mixes without a corrosion inhibitor and 2000 
Coulombs for mixes containing a conosion inhibitor, as tested in accordance with 
AASHTO T 277 after a 28 day wet cure. For mixes containing only fiy ash or slag, no 
silica fume or metakaolin, permeability shall be evaluated at 90 days, using the same 
performance requirements stated above (1500 Coulombs for mixes without a corrosion 
inhibitor and 2000 Coulombs for mixes with a corrosion inhibitor). For Latex Modified 
Concrete applications, samples shall be wet cured for 7 days and dry cured for 21 days. 
For each Sublot, the Engineer wift cast two (2) 4 x 8 cylinder specimens for each 
Sublot. Two-inch thick samples wftl be cut from the center of each cylinder for testing. 
The average of the two test specimen result values for each Sublot will be considered 
the Sublot Coulomb test value. 

8. Bond Strength: The bond sfrength 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 ofthe three test result values for the Sublot 
will be considered the Sublot bond sfrength test value. The locations for each test will 
be randomly determined. 

9. Chloride Ion Concenfration by Weight of Cement: The Engineer may perform testing 
for both the acid soluble and water soluble chloride ion concenfrations by weight of 
cementitious material, which shall be evaluated as follows. Powder samples from 28 
day concrete cylinders, prepared in accordance with ASTM C 31, shall be tested to 
assess both the acid soluble and water soluble chloride ion concenfrations by weight of 
cementitious material from the concrete mix produced at the constmction site. 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 shall be obtained from the inner three 
inches ofthe cylinder specimen, and shall 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 Division Laboratory in 
accordance with preparatory standards ASTM C 1152 and ASTM C 1218, respectively, 
followed by ASTM C 114 (silver nifrate tifration) for both the acid soluble and water 
soluble chloride ion analysis. 

10. Pavement Thickness: The Engineer will perform acoustical testing using Impact Echo 
insfrumentation to determine the pavement thickness. Areas indicating pavement 
thickness below the requfrements shown on the Contract Drawings shall be cored for 
verification. The cores shall be measured in accordance with ASTM C 174. The 
average of three test resuft values for the Sublot shaft be considered the Sublot test value. 

• 
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] 1. Test Cores for Tremie Concrete: 

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

b. If less than 95 percent recovery is obtained, it shall be considered to indicate 
defective concrete requiring corrective action by the Confractor. 

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 for 
fiirther investigation. The number and location of cores will be determined by the 
Engineer. All additional cores shall be taken at the sole expense of the Contractor. 

d. All test core holes shaft be filled by the Contractor by pressure grouting from the 
bottom upward, or from the inside out, as the case may be. 

e. All voids, honeycombing, seams, or other defects shall be cleaned out and filled by 
pressure grouting with cement or sand-cement by the Contractor to the Engineer's 
satisfaction. Additional cores may be required to verify grouting, which shall be at 
the sole expense of the Confractor. 

C. In accordance with the Section of Division I entitied, "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, fumish 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, 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 Enguieer requests a sample. Such samples 
shall be taken in the presence ofthe Engineer at the point of storage used for the Work 
of this Contract. For cement, fly ash, slag 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. Any mix proportion constituents may be sampled by the Engineer at any time. 

D. The Engineer may direct an inspection ofthe Confractor's concrete plant or precast concrete 
fabricator to observe operations and review the Quality Confrol procedures being 
implemented. Notify the Engineer, in writing, a minimum of 15 days prior to the 
commencement of production and provide a planned schedule and Quality Control Plan for 
all production for the Work of the Confract. 
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E. Precast Concrete: Arrange for the fabricator to provide the Engineer with a set of approved 
shop drawings for the Work ofthe Confract. Allow the Engineer to have access to the shop 
drawings at all times and to make copies of them at any time. Fabrication without 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 constmction 
site that are not approved or are not listed on the manifest will not be permitted to be 
unloaded at the constmction site. Shipments not accompanied by a manifest upon delivery 
will not be permitted to be unloaded at the construction site. 

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. Aft 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 ofthe 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., the Lot 
sample standard deviation, SN, as defmed in 4.01.D.4., for the specified number of Sublots, 
n, and the specification Quality Acceptance Limits, as defmed 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 Confract Compensation for each Lot is then 
calculated using the formulas specified in 4.0LF. 

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 
shall be based on die concrete application for a Lot, and the criteria defined below. 

Performance Parameters 
Flexural Strength 
Compressive Sfrength 
Permeability 
Bond Sfrength 
Water to Cement Ratio 
Afr Content 
Pavement Thickness 
Chloride Content 

Minimum PWL 
95 
95 
90 
80 
80 

70* 
90 

100** 

* denotes that in addition to the minimum PWL, the afr 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 G.2. 

** denotes that the chloride content (acid soluble and water soluble) 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.l.b. 
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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 eficiencies found to exist as specified in 4.01.G. 
shall govern, and the Confractor 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% ofthe Base Price per cubic yard, as indicated on the Confract 
Drawings, for that particular Lot of concrete. 
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TABLE 2 
PERFORMANCE CRITERIA PARAMETERS 

Category/ 
Application 

Water/Cement 
Ratio (W/C) 

%Afr Permeability Bond 
Sfrength 

Compressive 
Sfrength 

Flexural 
Strength 

Pavement 
Thickness 

Category I - Full Depth Pavements & Unbonded Overlays 

LQL: 

UQL: 

I 
— 

0.45 

I 
* 

* 

— 

.._ 

— 

— 

,_ 

— 

— 

— 

P 

700 psi 

— 

97% 

— 

Category H - Bonded Pavement Overlays 

LQL: 

UQL; 

1 
___ 

0.42 

I 
* 

* 

— 

— 

— 

P 

150 psi 

— 

I 
*** 

— 

— 

— 

— 

„ _ 

— 

— 

Category III 

LQL: 

UQL: 

- Elevated Structural Overlays 

I 
— 

0.42 

I 
« 

* 

I 
— 

** 

P 

150 psi 

— 

I 
*** 

— 

- -
— 

— 

— 
.__ 

— 

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

LQL: 

UQL: 

I 
— 

0.42 

I 
* 

* 

P 
— 

+* 

— 

— 
.. . 

I 
+ • • 

— 

— 

"-
„ -

„ _ 

— 
... 

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

LQL: 

SQL: 

I 
— 

0.45 

I 
+ 

* 

— 

— 

... 

... 

— 

- -

P 
*** 

... 

— 

— 

.. . 

— 

— 

- -

Category VI - Standard Structural (not exposed to freeze-thaw cycles) and Miscellaneous Applications (at-
grade sidewalks, at-grade curbs, kerfs, foundations, footings, drainage structures, manholes, 
pipe pile fill, and all concrete applications below grade) 

LQL: 

UQL: 

— 

— 

. . . 

..-

... 

... 

— 

— 

- -

— 

— 

— 

P 
*** 

. . . 

— 

. . . 

. . . 

— 

— 

- -

• 

• 

* 
** 

* * * 

p 

refer to 2.04.A.6 
1500 Coulomb counts for mixes without a corrosion inhibitor and 2000 Coulomb counts for 
mixes with a corrosion inhibitor 
the proportion compressive strength at 28 days 
Used to Calculate Pay Factor per cubic yard. It denotes the concrete property that shall be used to 
calculate payment for a given concrete application. No incentive payments shall be made if the 
performance criteria parameters labeled T' for a given application have a PWL less than specified 
in4.01.B. 
Used to Calculate Incentive only when the Pay Factor for the parameter labeled P is greater than 
0.00. 
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C. Fuft Depth Pavement & Unbonded Overlay (Category I) Final Pay Factor: The Pay Factor 
for Pavement Thickness shall govern only when the Pay Factor for Pavement Thickness is 
less than the Pay Factor for Flexural Sfrength, 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, X , by calculating the average of all Sublot 
test values. 

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

SN= d,'+d2'+d3V+d„= 

n - 1 

Where: 

SN = standard deviation ofthe Sublot test values 

di.d;.... = deviation from the individual Sublot test values 

Xi,X2,...from the Average value, X , that is, 

di = (Xi-X),d2 = (X2-X),.. . , d, = ( X . - X ) 

n = number of Sublots 

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

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

Qi.= X -LQL 

SN 

6- Find the Upper Quality Index, Q ĵ, by subfracting the Average value, X , from the Upper 
Quality Limit, UQL, and dividing the result by SN. 

Qu = UQL-X 

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 entering Table 4, "Percent of 
Lot Witiiin Tolerance Limit (PWL) (Standard Deviation Metiiod)" witii QL and/or Qu 
using the column appropriate to the total number of Sublots, n, and reading the number 
under the colunrn heading "PWL". 
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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 sfrength, compressive sttength, ftexural sfrength, pavement thickness), PWL 
equals PL. For concrete properties with both Upper and Lower Quality Limits (air 
content), first calculate ofthe Upper Quality Index, Qu, and the Lower Quahty 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 Confract Compensation", by entering the PWL 
value and performing the calculation indicated for the appropriate PWL range to determine 
the Pay Factor. 

F. Adjustments to Confract Compensation shall be calculated as follows: 
TABLE 3 

ADJUSTMENTS TO CONTRACT COMPENSATION PER CUBIC YARD 

Percent Within Limits (PWEt Compressive Strength Pay Factor 

98 -100 0.02 (PWL-100)+0.06 
9 5 - 9 7 0.0 
55 - 94 (PWL-95)/100 
0 - 5 4 -0.50 

Percent Within Limits fPWLl Permeability & Bond Sfrength Pay Factor 

91 -100 0.006 (PWL - 90) 
80 - 90 0.0 
55 - 79 0.00017PWL^ - 0.0105PWL - 0.30 
0 - 54 -0.50 

Percent Within Limits fPWLl Flexural Strength Pay Factor 

95 - 100 (PWL-95/100)+.0) 
55 - 94 (PWL-95)/l00 
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 Confract 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 Confract Compensation Per Cubic Yd 

I $100 
n $90 
ftl $130 
IV $130 
IV $110 when silica fiime 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 ofthe following 
deficiencies exist, unless the Engineer elects to accept the concrete, at which time the 
Confractor will be compensated at 50% ofthe Base Price per cubic yard, regardless of 
the Pay Factors calculated in 4.01.F., Table 3: 

a. Percent Within Limits (PWL) for compressive sfrength, flexural sfrength, 
permeability, bond sfrength, 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% (presfressed concrete) weight of chloride ions by weight of cementitious 
material, in accordance with ASTM CI 152 and ASTM CI 14, 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 C1218 and ASTM CI 14. 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 ofany three consecutive compressive sfrength tests shall 
be equal to or shaft exceed the specified compressive strength. 

(2) No individual compressive sfrength test result shall be below the specified 
compressive sfrength by more than 500 psi. 

(3) Ifeither or both ofthe requirements specified in 4.01.G.l.d.l. and 4.01.G.l.d.2. 
are not met, investigate the in-place compressive sfrength in accordance with 
ACI 318-99, Section 5.6.5., at no additional cost to the Autiiority. If the 
compressive sfrength test results ofthe in-place concrete fail to meet either or 
both of the requfrements specified in 4.01 .G. 1 .d. 1. and 4.01 .G. 1 .d.2., the 
concrete shall be considered deficient, and 4.01 .G. 1. shall apply. 

d. Concrete slabs or stmctures that exhibit any cracks prior to opening to 
vehicular/aircraft operations or loading will be subject to the actions specified in 
Section 4.01.G.1. If the concrete is accepted by the Engineer, seal cracks in 
accordance with Specification Section 03734, "Concrete Crack Repair", in a manner 
approved by the Engineer, and at no cost to the Authority. 
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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% ofthe 
total surface area ofthe Lot is found to be delaminated, remove these areas and 
replace them at no cost to the Authority. The determination by the Engineer as to 
the existence of delaminations shaft be final and binding. 

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

ft 
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TABLE 4 
PERCENT OF LOT WITHIN TOLERANCE LIMIT (PWL) 

(STANDARD DEVIATION METHOD) 
Positive Values of Quality Index (Ql) 
(N = Number of Sublots in the Lot) 

PWL 
99 
98 
97 
96 
95 
94 
93 
92 
91 
90 
89 
88 
87 
86 
85 
84 
83 
82 
81 
80 
79 
78 
77 
76 
75 
74 
73 
72 
71 
70 
69 
68 
67 
66 
65 
64 
63 
62 
61 
60 
59 
58 
57 
56 
55 
54 

N=3 
1.1541 
1.1524 
1.1496 
1.1456 
1.1405 
1.1342 
1.1269 
1.1184 

1.1089 
1.0982 
1.0864 
1.0736 
1.0597 
1.0448 
1.0288 
1.0119 
.9939 
.9749 
.9550 
.9342 
.9124 
.8897 
.8662 
.8417 
.8165 
.7904 
.7636 
.7360 
.7077 
.6787 
.6490 
.6187 
.5878 
.5563 
.5242 
.4916 
.4586 
.4251 
.3911 
.3568 
.3222 
.2872 
.2519 
.2164 
.1806 
.1447 

N=4 
1.4700 
14400 
14100 
1.3800 
1.3500 
1.3200 
1.2900 
1.2600 

1.2300 
1.2000 
1.1700 
1.1400 
1.1100 
1.0800 
1.0500 
1.0200 
.9900 
.9600 
.9300 
.9000 
.8700 
.8400 
.8100 
.7800 
.7500 
.7200 
.6900 
.6600 
.6300 
.6000 
.5700 
.5400 
.5100 
.4800 
.4500 
.4200 
.3900 
.3600 
.3300 
.3000 
.2700 
.2400 
.2100 
.1800 
.1500 
.1200 

N=5 
1.6714 
1.6016 
1.5427 
1.4897 
1.4407 
1.3946 
1.3508 
1.3088 

1.2683 
1.2290 
1.1909 
1.1537 
1.1173 
1.0817 
1.0467 
1.0124 
.9785 
.9452 
.9123 
.8799 
.8478 
.8160 
.7846 
.7535 
.7226 
.6921 
.6617 
.6316 
.6016 
.5719 
.5423 
.5129 
.4836 
.4545 
.4255 
.3967 
.3679 
.3392 
.3107 
.2822 
.2537 
.2254 
.1971 
.1688 
.1408 
.1125 

N=6 
1.8008 
1.6982 
1.6181 
1.5497 
14887 
1.4329 
1.3810 

1.3323 
1.2860 
1.2419 
1.1995 
1.1587 
1.1191 
1.0808 
1.0435 
1.0071 
.9715 
.9367 
.9025 
.8690 
.8360 
.8036 
.7716 
.7401 
.7089 
.6781 
.6477 
.6176 
.5878 
.5583 
.5290 
.4999 
.4710 
.4424 
.4139 
.3856 
.3575 
.3295 
.3016 
.2738 
.2461 
.2186 
.1911 
.1636 
.1363 
.1090 

N=7 
1.8888 
1.7612 
1.6661 
1.5871 
1.5181 
1.4561 
1.3991 
1.3461 

1.2964 
1.2492 
1.2043 
1.1613 
1.1199 
1.0800 
1.0413 
1.0037 
.9672 
.9325 
.8966 
.8625 
.8291 
.7962 
.7640 
.7322 
.7009 
.6701 
.6396 
.6095 
.5798 
.5504 
.5213 
.4924 
.4638 
.4354 
.4073 
.3793 
.3515 
.3239 
.2964 
.2691 
.2418 
.2147 
.1877 
.1613 
.1338 
.1070 

N=8 
1.9520 
1.8053 
1.6993 
1.6127 
1.5381 
1.4716 
1.4112 
1.3554 

1.3032 
1.2541 
1.2075 
1.1630 
1.1204 
1.0794 
1.0399 
1.0015 
.9643 
.9281 
.8928 
.8583 
.8245 
.7915 
.7590 
.7271 
.6958 
.6649 
.6344 
.6044 
.5747 
.5454 
.5164 
.4877 
.4592 
.4310 
.4031 
.3753 
.3477 
.3203 
.2931 
.2660 
.2391 
.2122 
.1855 
.1592 
.1322 
.1057 

END OF SECTION 
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DIVISION 3 

SECTION 03301 

PORTLAND CEMENT CONCRETE, LONG FORM 

SUBMITTALS 

APPENDIX "A" 
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. 

C. Catalog Cuts, Material Certification and Test Results: 

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

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 a certification for an on-site 
individual in a supervisory capacity from one ofthe programs specified in 3.03.A. 

b. Material certifications, source, brand name and test results (where required) of 
cement, fine and coarse aggregate, fly ash, slag, silica fiime, metakaolin and 
concrete admixmres following guidelines of Appendix "B". In addition, an 
independent testing laboratory to verify that the Very High Early Sfrength Cement 
meets the compressive sfrength, absolute drying shrinkage, and setting time 
requirements, as per 2.02.B at the testing frequency specified therein. 

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

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

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

(1) Manufacturer's test method to determine the concenfration ofthe active 
component ofthe inhibitor. 

(2) Procedures for the production of concrete mixes containing a corrosion inhibitor 
for the range of concrete temperatures from 50°F to 90°F and a procedure for the 
placement of concrete when a retarder is being used. 

f 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 shaft demonsfrate the effects of concrete temperatures from 
50°F and 90°F. 
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g. A chemical analysis report ofthe percent by weight of silica fiime sohds by an 
approved independent testing laboratory when a wet slurry type of silica fiime is 
being used. 

D. Samples: 

1. Concrete ingredients for frial batches cement, stone, sand, fty ash, slag, sitica fiime, 
metakaolin, admixtures, corrosion inhibitor, fibers, latex, pigment and anti-washout 
agent. Fumish 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. At the request ofthe Engineer, provide cement, fly ash, slag, and/or silica fiime samples 
to check the Mill Certification at any time in accordance with 3.05.C ofthe 
Specification. 

3. For architecmral concrete, provide two (2) sample panels (12" x 12" x 2" minunum 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 lo concrete placement, the following; 

a. Confractor's Quality Control Plan in accordance with 1.04.B. 

b. Precast concrete fabricator's planned schedule for all production and a Quality 
Confrol 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 freezmg. 

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 Method of adding concrete admbttures, high range water reducers, non chloride 
accelerators, corrosion inhibitors, anti-washout agent, latex, fibers, pigment, slag, fly 
ash, and silica fume. 

g. Mixing and placement procedures and methods, as well as catalog cuts of equipment 
for installation. For hand mixes, provide the methods of proportioning, mixing 
{including minimum time requirements), fransferring and placing the concrete. 

h. Curing Procedure Plan in accordance with 3.04, including the method and materials 

for curmg. 

i. Control Joint Location Plan. 

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

2. Daily copy of batch records in accordancewith 1.04. A.l.a ofthe Specification. 

03301 - 37 

421 



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. ofthe Specification. 

2. ACI Grade I certification for all personnel performing concrete testing. 

3. Written request to the Engineer for approval ifa change in the weights of fme and coarse 
aggregate and cement is required in the approved mix proportions. 

G. For Information Only: 

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

2. Minutes ofthe pre-concrete constmction meeting within 5 days ofthe meeting. 

m 

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 

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 (Source/Brand): 

Afr 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 Ibs./cu. yd. 

Fly Ash Ibs./cu. yd. 

Slag Ibs./cu. yd. 

Silica Fume Ibs./cu. yd. 

Metakaolin Ibs./cu. yd. 

Pigment Ibs./cu. yd. 

Stone Ibs./cu. yd. 

Sand Ibs./cu. yd. 

Water Ibs./cu. yd gallons 

Air Enfraining 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 Sfrength: fc = psi at days/hours 

Flexural Sfrength: psi at days/hours 

Permeability at 28 days: Coulombs 

Slump: inches 

Water to Cementitious Ratio: 

Afr Entrainment: % 

03301-40 

424 

• 

• 



Sand/Stone Ratio: 

Combined aggregate gradation chart (% retained on each sieve) 

Umt Weight: Ibs./cu. ft. 

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 tiie Work of tiie Confract. 

D. Concrete Supplier/Batch Plant 

1. Name: 

2. Address: 

3. Contact Name: 

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

5. Quality Confrol technician(s): 
Name(s): 

Telephone number(s):. 

END OF APPENDIX "B" 
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SECTION 03602 

GROUT (NON-METALLIC) 

PART 1 - GENERAL 

1.01 SUMMARY 

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

1.02 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements 

1.03 REFERENCES 

A. ASTM Intemational (ASTM) 

1. CI09 - Test Method for Compressive Sfrength of Hydraulic Cement Mortars 
(Using 2-inches or 50-mm Cube Specimens) 

2. C191 - Standard Test Metiiod for Time of Setting of Hydraulic Cement by Vicat 
Needle 

3. C827 - Standard Test Method for Change in Height at Early Ages of Cylindrical 
Specimens of Cementitious Mixtures 

4. CI 107 - Standard Specification for Packaged Dry, Hydrauhc-Cement Grout 
(Non-shrink) 

1.04 SUSTAINABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requfrements 

1. The Authority requires the Contractor to implement practices and procedures to 
meet the Project's sustainable design requfrements. The Confractor shall ensure 
that the requirements related to these goals, as defined in Specification Section 
01352 and the articles below, are implemented to the fiiftest extent. 
Substitutions, or other changes to the Work proposed by the Confractor, shall not 
be allowed if such changes compromise the stated Sustainable Design 
Performance Criteria. 

B. Sustainable Design Performance Criteria 

1. The manufacturing location (final assembly) of the grout and mortar shall be 
documented in accordance with the Sustainable Design Submittal Requfrements 
of this Section. 

• 
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2. The origin of the raw materials from which the grout and mortar were 
manufactured shall be documented in accordance with the Sustainable Design 
Submittal Requirements of this Section. 

3. All field-applied interior adhesives, sealants, paints and coatings relating to Work 
of this Section shall meet the requirements of Section 01352. 

1.05 QUALITY ASSURANCE 

A. Field Tests 

1. Compression test specimens wift be taken during construction from the first 
placement of each type of grout and at intervals thereafter as selected by the 
Engineer to insure continued compliance with these Specifications. The 
specimens will be made by the Engineer or its representative. 

a. Compression tests and fabrication of specimens for cement grout and 
non-shrink grout will be performed as specified in ASTM CI09 at 
intervals during construction as selected by the Engineer. A set of three 
specimens will be made for testing at seven days, 28 days and any 
additional time period as appropriate. 

2. The cost of all laboratory tests on grout will be borne by the Authority, but the 
Confractor shall assist the Engineer in obtaining specimens for testing. The 
Confractor shall be charged for the cost of any additional tests and investigation 
on work performed which does not meet the specifications. The Confractor shall 
supply all materials necessary for fabricating the test specimens, at no additional 
cost to the Authority. 

3. All grout, already placed, which fails to meet the requirements of these 
Specifications, is subject to removal and replacement at no additional cost to the 
Authority. 

1.06 SUBMnTALS 

A. General: Submittals listed in this article shaft be in accordance with the requirements of 
"Shop Drawings, Catalog Cuts and Samples" of Division 1 - GENERAL PROVISIONS. 

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

C. Submit manufacturer's instmctions and methods for handling, storage, mixing and 
placing ofthe grout, for approval. 

D. Certified test results yeritying the compressive sfrength and shrinkage and expansion 
requirements specified herein. 

E. Sustainable Design Submittal Requirements: The Confractor shaft submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shall include the 
foftowing: 
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L A completed Sustainable Design Materials Certification Form (SDMCF), ^ ^ k , 
appended to Section 01352. Information to be supplied for this form shall ^(PP 
include: 

a. Cost breakdowns for the materials included in the Confractor's Work. 
Cost breakdowns shaft include total cost plus itemized material costs. 

b. Where required by the Sustainable Design Perfonnance Criteria of this 
Section, the following information shall also be supplied: 
1) The amount of post-consumer and/or post-industrial recycled 

content in the supplied product(s). 
2) The manufacturing location of the supplied product(s). 
3) The location (source) of the raw materials used to manufacture 

the supphed product(s). 
4) The VOC content of all adhesives, sealants, paints, and coatings 

applied on site as part of this work. 
5) Include total cost for aft wood products and itemized costs for all 

FSC-certified wood products. 
2. Published product literature or letters of Certification, provided from the product 

manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for the SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for apphcable products. Applicable 
products include, but are not limited to field-applied adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shaft indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature, 
or a letter of certification from the manufacturer can be submitted in addition to 
the MSDS to indicate the VOC limits). 

5. The Sustainable Design submittal information shall be assembled into one (1) 
package per Section or frade, and sent to the Engineer. 

1.07 JOB CONDITIONS 

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

1.08 DELIVERY, STORAGE AND HANDLING 

A. Deliver grout in the manufacturer's sealed original bags or containers bearing the 
manufactifrer'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. 

• 

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

PART2-PRODUCTS 

2.01 MATERIALS 

A. Non-Shrink Grout 

1. Non-shrink grout shall conform to ASTM CI 107, Grade C. Non-shrink grout 
shall be, "Euco N-S:" by the Euclid Company, "Masterflow 928" by Master 
Builders, or "Sikagrout 212" by Sika Corporation. 

2. Grout shall be pre-measured and pre-packed by the manufacturer, requiring only 
addition of potable water for mixing. 

3. The minimum compressive sfrength at 28 days shaft be 7000 psi unless noted 
otherwise on the Confract Drawings. 

2.02 CURDSIG MATERIALS 

A. Curing materials shall be as recommended by the manufacturer for prepackaged grouts. 

PART3-EXECUTION 

3.01 GENERAL 

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

B. All surface preparation, handling, placing, consolidation and other means of execution for 
prepackaged grouts shall be done according to the instructions and recommendations of 
the manufacturer. 

C. The Confractor, through the manufacturer of a non-shrink grout and epoxy grout, shall 
provide on-site technical assistance upon request, at no additional cost to the Authority. 

3.02 CONSISTENCY 

A. The consistency of grouts shall be that necessary to completely fill the space to be 
grouted for the particular application. 

3.03 MEASUREMENT OF INGREDIENTS 

A. Prepackaged grouts shall have ingredients measured by means recommended by the 
manufacturer. 
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3.04 GROUT INSTALLATION 

A. Grout shall be placed quickly and continuously, shall completely fill the space to be 
grouted and be thoroughly compacted and free of air pockets. The grout may be poured 
in place, pressure grouted by gravity or pumped. The use of pneumatic pressure or dry-
packed grouting requires approval of the Engineer. For grouting beneath base plates, 
grout shall be poured from one side only and thence flow across to the open side to avoid 
air-enfrapment. 

B. Grout shall be consolidated by rodding, spading or vibrating to prevent formation of air 
pockets. 

3.05 FIELD TESTS 

A. The Engineer may take and test samples of the grout being placed in accordance with 
ASTM C109, ASTM C191 and ASTM C827. 

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 
Confractor has demonsfrated to the satisfaction ofthe Engineer that the causes for failure 
have been corrected. 

END OF SECTION 

• 

03602-5 430 



A 5/22/08 

DIVISION 4 

SECTION 04060 

MASONRY MORTAR 

PART1. GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for cementitious mortar for use with brick, concrete 
and glass unit masonry. 

B. Refer to other Division 4 Sections on unit masonry for installation of masonry mortar. 

1.02 REFERENCES 

The following is a listing ofthe publications referenced in this Section: 

American Concrete Institute (ACIVAmerican Society of Civil Engineers (ASCEV 
The Masonry Society fTMSl 

ACI 530.1/ASCE 6 Specification for Masonry Structtires. 
/TMS 602 

American Society for Testing and Materials (ASTM) 
ASTM C 91 Specification for Masonry Cement. 
ASTM C 144 Specification for Aggregate for Masonry Mortar. 
ASTM C 150 Specification for Portland Cement. 
ASTM C 207 Specification for Hydrated Lime for Masonry Purposes. 
ASTM C 270 Specification for Mortar for Umt Masonry. 

1.03 DELIVERY, STORAGE, AND HANDLING 

A. Deliver packaged materials in unopened packages legibly marked with manufacturer's 
name, brand and label information. 

B. Deliver, store and handle materials to prevent damage by water or moisture and 
contamination by foreign materials. 

1. Store cementitious materials on elevated platforms or in dispensing silo and under 
cover. 

2. Store aggregates where grading and other required characteristics can be maintained 
and contamination avoided. 
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1.04 ENVIRONMENTAL REQUIREMENTS 

A. Weather Requirements 

Conform to requfrements of ACI 530.1/ASCE 6/TMS 602 for hot and cold weatiier 
constmction. Follow cold weather requirements for ambient temperatures below 
40 degrees F. Follow hot weather requirements for ambient temperatures above 
100 degrees F and for temperatures above 90 degrees F with wind speed above 8 mph. 

B. Perform the following procedures while masonry construction is in progress. 
Temperature ranges indicated refer to ambient temperature at time of installation. Do not 
heat water for mortar above 140 degrees F. 

1. 40 degrees F to 32 degrees F 

Heat mixing water to produce mortar temperature between 40 degrees F and 
120 degrees F at the time of mixing. 

2. 32 degrees F to 25 degrees F 

Heat mixing water and sand to produce mortar temperature between 40 degrees F and 
120 degrees F at the time of mixing. Maintain temperature of mortar on boards 
above freezing. 

3. 25 degrees F to 20 degrees F 

Heat mixing water and sand to produce mortar temperature between 40 degrees F and 
120 degrees F at the time of mixing. Maintain temperature of mortar on boards 
above freezing. Heat masoiuy surfaces to a minimum of 40 degrees F. Provide wind 
breaks when wind velocity exceeds 15 mph. 

4. 20 degrees F and below 

Heat mixing water and sand to produce mortar temperature between 40 degrees F and 
120 degrees F at the time of mixing. Maintain temperature of mortar on boards 
above freezing. Heat masoiuy surfaces to a minimum of 40 degrees F. Provide wind 
breaks when wind velocity exceeds 15 mph and provide heated enclosure with 
minimum 32 degree F air temperature. 

1.05 QUALITY ASSURANCE 

Obtain mortar ingredients of uniform quality, including color for exposed masonry, from one 
manufacturer for each cementitious component and from one source and producer for each 
aggregate. 

1.06 SUBMITTALS 

See Appendix "A" for submittal requirements. 

m 
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PART 2. PRODUCTS 

2.01 MANUFACTURERS 

A. Colored Masonry Cements, if any: Premixed colored masonry cements, complying with 
ASTM C 91, of formulation required to produce mortar color shown on the Confract 
Drawings, shall be one ofthe following or approved equal: 

CEMEX, Wampum, PA, "Richcolor Masorury Cement" 
Essroc Cement, Nazareth, PA, "Flamingo-Brixment Masonry Cements in Color" 
Lehigh Cement Co., Allentown, PA, "Lehigh Custom Color Masonry Cement" 

B. Liquid Water Repellent Admixture: Mortar for use with concrete masonry umts (face 
wythe only) and exterior glass unit masonry shall be one ofthe following or approved 
equal: 

Grace Construction Products (W.R. Grace & Co.), Milwaukee, WI, "Dry-Block Mortar 
Admixttire" or "Mortar Tite" 
Master Builders, Inc. (div. Degussa Corp.), Cleveland, OH, "Rheomix Rheopel Mortar 
Admixture" 

2.02 MATERIALS 

A. Portland Cement 

ASTM C 150, Type I (normal), or Type III (high early strength) for winter constmction, 
natural color. Winter construction occurs when ambient air temperatures for a period of 
48 hours before mortar instaftation is below 40 degrees F. 

B. Masonry Cement: ASTM C 91, for use in preparation of ASTM C 270 Type N, S or M 
colored mortar. 

C. Hydrated Lime: ASTM C 207, Type S. 

D. Mortar Aggregate 

1. ASTMC 144; for joints less than 1/4 uich use aggregate graded with 100 percent 
passing the No. 16 sieve. 

2. White Mortar Aggregate: Natural white sand or ground white stone as required to 
produce required mortar color shown on the Confract Drawings. 

E. Water: Clean and potable. 

F. Admixtures 

Field addition at time of mortar mixing of afr-enfraining materials or admixtures, 
plasticizers, accelerators, retarders, coloring pigments, water repellent agents or other 
admixtures is not permitted unless specifically indicated. Submit factory produced 
cement and mortar blends containing admixtures to the Engineer for review. 
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2.03 MIXES 

A. Mortar mixes and colored mortar mixes shall comply with ASTM C 270 Proportion 
Specification Requirements for types listed, except provisions under Section 8 "Quality 
Assurance" of ASTM C 270 regarding cost of tests shall not apply. Fumish the following 
mortar types as required, unless otherwise shown on the Contract Drawings: 

1. Type N mortar for exterior, above grade wafts and for interior walls. 

2. Type M mortar for walls below grade and in contact with earth. 

3. Type S mortar for grouted, vertically reinforced wafts (not for use with glass masonry 
units). 

B. Mortar Color: Natural (grey), unless otherwise shown on the Contract Drawings. 

PART 3. EXECUTION 

3.01 PREPARATION 

A. Mix mortar ingredients in quantities needed for immediate use. 

B. Measure materials by volume or equivalent weight. Do not measure by shovel. 

C. Mix materials in clean mechanical batch mixer for 5 minutes. 

D. Use maximum amount of water to produce workable consistency. For mortar used with 
glass masonry units, reduce amount of water to compensate for lack of absorption. 

. E. Perform hand mixing of small quantities of mortar only if approved by the Engineer. 

3.02 ADJUSTMENTS 

A. To restore mortar workability, retemper by adding water and remixing. Retemper mortar 
as requfred, within 1-1/2 hours after mixing. Discard mortar that has begun to stiffen or 
is not used within 2-1/2 hours of initial mixing. 

B. Do not retemper colored mortar. Discard colored mortar that is not used within 
2-1/2 hours after mixing. 

C. Do not retemper mortar for use with glass masonry units. 

3.03 PROTECTION 

Curing: Conform to requirements of ACI 530.1/ASCE 6/TMS 602. 

END OF SECTION 

• 
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SECTION 04060 

MASONRY MORTAR 

APPENDIX "A" 

SUBMITTALS 

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

A. Product Data 

For each product indicated. 

B. Samples 

Colored Mortar, if any: Fabricate samples for verification in a minimum 6 inch long 
3/8 inch wide metal channel, using same sand and mortar ingredients to be used in the 
Work. Label samples to indicate types and amounts of pigments used. 

C. Certifications 

1. Compliance with ASTM C 270 for masonry mortar materials. 

2. Compliance with ASTM C 91 and C 270 for premixed colored masonry cements, if 
any. 

D. Construction and Installation Procedures 

For Cold or Hot Weather (if applicable): Detailed description of methods, materials and 
equipment to be used to comply with cold or hot weather requirements. 

E. Design Mix 

List products and mix proportions for mortar and source of aggregate (for information 
only). 

END OF APPENDIX "A" 
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SECTION 04070 

MASONRY GROUT 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for cementitious grout for use in unit masonry walls. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Provide masonry grout that develops the minimum compressive sfrengths at 28 days as 
indicated on the Confract Drawings. 

B. Determine net-area compressive sfrength (fm) of masonry assemblies from average net-area 
compressive sfrengths of masonry units, grouts, and mortar types (unit-sfrength method) 
according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 

C. Determine net-area compressive sfrength (f^) of masonry assemblies by testing masonry prisms 
according to ASTM C1314; refer to Section 04220 for requirements. 

1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements 

B. Section 04061 - Masonry Mortar Unpigmented 

C. Section 04170 - Joint Reinforcement and Steel Reinforcing 

D. Section 04220 - Concrete Masonry Units 

1.04 REFERENCES 

A. American Concrete Institute (ACI)/American Society of Civil Engineers (ASCE)/The Masonry 
Society (TMS) 

1. ACI 530.1/ASCE 6/TMS 602 Specification for Masonry Sbnicttires. 

B. ASTM International (ASTM) 

1. C94 - Ready-Mixed Concrete. 

2. C143 - Test Method for Slump of Hydraulic Cement Concrete. 
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3. CI 50 - Specification for Portland Cement. 

4. C207 - Specification for Hydrated Lime for Masonry Purposes. 

5. C404 - Specification for Aggregates for Masonry Grout. 

6. C476 - Specification for Grout for Masonry. 

7. CI314 - Standard Test Method for Compressive Sfrength of Masonry Prisms 

1.05 SUSTAftSiABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requirements: 

1. The Authority requires the Confractor to implement practices and procedures to meet the 
Project's sustainable design requirements. The Confractor shaft ensure that the 
requirements related to these goals, as defined in Specification Section 01352 
(Sustainability Requirements) and the articles below, are implemented to the fullest 
extent. Substitutions, or other changes to the work proposed by the Confractor, shall not 
be allowed if such changes compromise the stated Sustainable Design Performance 
Criteria. 

B. Sustainable Design Performance Criteria: 

1. The origin of the raw materials from which the grout is manufactured shall be 
documented in accordance with the Sustainable Design Submittal Requfrements of this 
Section. 

2. The manufacturing location (final assembly) of the grout shall be documented in 
accordance with the Sustainable Design Submittal Requirements of this Section. 

3. The exfraction location of the grout shall be documented in accordance with the 
Sustainable Design Submittal Requfrements of this Section 

1.06 QUALITY ASSURANCE 

A. Obtain grout ingredients of uniform quality from one manufacturer for each cementitious 
component and from one source and producer for each aggregate. 

1.07 SUBMITTALS 

A. General: Submittals listed in this article shall be in accordance with the requirements of 
"Shop Drawings, Catalog Cuts, and Samples" of Division 1 - GENERAL PROVISIONS. 

B. Product Data: For each product indicated. 

C. Certifications: Compliance with ASTM C 476 for masonry grout materials. 

D. Test Reports: Test results supporting compliance with performance requirements for 
grout (compressive sfrength), if shown on the Confract Drawings. 
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E. Construction and Installation Procedures: For Cold or Hot Weather (if applicable): 
Detailed description of methods, materials and equipment to be used to comply with cold 
or hot weather requirements. 

F. Design Mix: List products and mix proportions for grout and list source of aggregate (for 
information only). 

G. Sustainable Design Submittal Requirements: The Confractor shall submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shall include the 
foftowing: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), appended to 
Section 01352. Information to be suppfted for this form shall include: 

a. Cost breakdowns for the materials included in the Confractor's work. Cost 
breakdowns shall include total cost plus itemized material costs. 

b. The manufacturing location ofthe supplied product(s). 
c. The location (source) of the raw materials used to manufacture the supplied 

product(s). 
2. Published product literature or letters of Certification, provided from the product 

manufacturer on the manufacturer's letterhead, to verify the product information supplied 
for the SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for applicable products. Applicable products 
include, but are not limited to field-applied adhesives, sealants, paints and coatings. 
Material Safety Data Sheets shall indicate the Volatfte Organic Compound (VOC) limits 
of products submitted (If an MSDS does not include a product's VOC limits, then 
product data sheets, manufacturer hterature, or a letter of certification from the 
manufacturer can be submitted in addition to the MSDS to indicate the VOC limits). 

5. The Sustainable Design submittal information shaft be assembled into one (1) package 
per Section or frade, and sent to the Engineer. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Deliver packaged materials in unopened packages legibly marked with manufacturer's name, 
brand and label information. 

B. Deliver, store and handle materials to prevent damage by water or moisture and contamination 

by foreign materials. 

1. Store cementitious materials on elevated platforms or in dispensing silo and under cover. 

2. Store aggregates where grading and other requfred characteristics can be maintained and 
contamination avoided. 

1.09 ENVIRONMENTAL REQUIREMENTS 

A. Weatiier Requirements: Conform to requfrements of ACI 530.1/ASCE 6/TMS 602 for hot and 
cold weather construction. Follow cold weather requfrements for ambient temperatures below 
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40 degrees F. Foftow hot weather requfrements for ambient temperatures above 100 degrees F, 
or for temperatures above 90 degrees F with wind speed above 8 mph. 

B. Perform the following procedures while masonry construction is in progress. Temperature 
ranges indicated apply to ambient temperature at time of installation. Do not heat water for 
grout above 140 degrees F. 

1. 40 degrees F to 32 degrees F: Heat mixing water to produce grout temperature between 
40 degrees F and 120 degrees F at the time of mixing. 

2. 32 degrees F to 25 degrees F: Heat mixing water and aggregate to produce grout 
temperature between 70 degrees F and 120 degrees F at the time of mixing, and to 
provide in-place grout temperature above 70 degrees F. 

3. 25 degrees F to 20 degrees F: Heat mixing water and aggregate to produce grout 
temperature between 70 degrees F and 120 degrees F at the time of mixing, and to 
provide in-place grout temperature above 70 degrees F. Heat masonry to a minimum of 
40 degrees F prior to grouting. 

4. 20 degrees F and below: Heat mixing water and aggregate to produce grout temperature 
between 70 degrees F and 120 degrees F at the time of mixing, and to provide in-place 
grout temperature above 70 degrees F. Heat masonry to a minimum of 40 degrees F prior 
to grouting, and provide heated enclosure with minimum 32 degree F air temperature. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Portland Cement: ASTM C150, Type I, or Type III for winter construction, natural color. 

B. Hydrated Lime: ASTM C207, Type S. 

C. Grout Aggregate: ASTMC404. 

D. Water: Clean and potable. 

E. Admixtures: Addition of air-enfraining materials or admixtures, plasticizers, accelerators, 
retarders, water repellent agents or other admixtures is not permitted. 

2.02 MIXES 

A. Grout shaft comply with ASTM C476, witii proportions of ingredients determined by Table 1 
Grout Proportions by Volume, for use in construction of reinforced and non-reinforced unit 
masonry. 

B. Use grout type as shown on the Confract Drawings (fine or coarse) or type in compliance with 
ACI 530.1/ASCE 6/TMS 602 Table 1.15.1 Grout Space Requfrements. 
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PART 3-EXECUTION 

3.01 PREPARATION 

A. Batch, mix and deliver ready-mixed grout in accordance with batching, mixing and delivery 
requirements of ASTM C94. Continuously agitate after mixing, until placement. 

B. Mix pre-blended dry grout materials in a clean mechanical batch mixer for 5 minutes. 

C. Measure materials by volume or equivalent weight. Do not measure by shovel. 

D. Use water to produce a slump between 8 and 11 inches, as measured per ASTM C143. 

E. Perform hand mixing of small quantities of grout only if approved by the Engineer. 

3.02 ADJUSTMENTS 

A. Do not retemper grout. Discard grout that is not placed within 1-1/2 hours after water is ffrst 
added to the batch. 

3.03 PROTECTION 

A. Curing: Conform to requirements of ACI 530.1/ASCE 6/TMS 602. 

END OF SECTION 

• 

• 
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SECTION 04170 

JOINT REINFORCEMENT AND STEEL REINFORCING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for joint reinforcement and steel reinforcing for unit 
masonry. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Not Used. 

1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements 

B. Section 04061 - Masonry Mortar - Unpigmented 

C. Section 04070 - Masonry Grout 

D. Section 04220 - Concrete Masonry Units 

1.04 DEFftSIITIONS 

A. Joint Reinforcement 

1. Horizontal joint reinforcement fabricated, generally, in ladder-type configuration 
for placement in the horizontal mortar joints of masonry walls and partitions. 

B. Steel Reinforcing 

1. Steel reinforcing bars, generally, placed vertically in the cells of CMU wafts or 
partitions or in the cavity of masonry cavity walls or placed horizontally in bond 
beams, where shown on the Contract Drawings. 

1.05 REFERENCES 

A. American Concrete Institute (ACI)/American Society of Civil Engineers (ASCE) 

1. ACI 530.1/ASCE 6 - Specifications for Masonry Stmctures 
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B. ASTM Intemational (ASTM) 

1. A82 - Standard Specification for Steel Wfre, Plain, for Concrete Reinforcement 

2. A153 - Zinc Coating (Hot Dip) on fron and Steel Hardware 

3. A185 - Steel Welded Wire Reinforcement, Plain, for Concrete 

4. A496 - Steel Wire, Deformed, for Concrete Reinforcement 

5. A497 - Steel Welded Wire Reinforcement, Deformed, for Concrete 

6. A615 - Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement 

7. A775 - Epoxy - Coated Steel Reinforcing Bars 

1.06 SUSTAINABLE DESIGN REQUftlEMENTS 

A. Sustainable Design General Requirements: 

I. The Authority requires the Confractor to implement practices and procedures to 
meet the Project's sustainable requirements. The Confractor shall ensure that the 
requirements related to these goals, as defined in Specification Section 01352 
(Sustainability Requfrements) and the articles below, are implemented to the 
fullest extent. Substitutions, or other changes to the work proposed by the 
Confractor, shall not be allowed if such changes compromise the stated 
Sustainable Design Performance Criteria. Where no addftional articles are listed 
below refer to Specification Section 01352. 

B. Sustainable Design Performance Criteria: 

1. Steel Reinforcing shaft contain a minimum of 75 percent (by weight) recycled 
content, calculated by adding the post-consumer recycled content percentage to 
one-half of the post-industrial recycled content percentage. Certify the recycled 
content in accordance with the Sustainable Design Submittal Requirements of 
this section. 

2. The post-industrial and/or post-consumer recycled content (by weight) of Joint 
Reinforcing shall be documented in accordance with the Sustainable Design 
Submittal Requirements of this Section. 

3. Aft field-applied adhesives, sealants, paints and coatings relating to work of this 
section shall meet the requirements of Section 01352 ~ Sustainability 
Requirements 

4. The manufacturing location (final assembly) of the Steel Reinforcing shall be 
documented in accordance with the Sustainable Design Submittal Requirements 
of this Section. 

5. The origin of the raw materials from which the Steel Reinforcing was 
manufactured shall be documented in accordance with the Sustainable Design 
Submittal Requirements of this Section. 
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1.07 SUBMITTALS 

A. For horizontal joint reinforcement submit manufacturer's technical data including 
certification of compliance with specified standards for wire and finish in accordance 
with the requfrements of "Shop Drawings, Catalog Cuts, and Samples" of Division 1-
GENERAL PROVISIONS. 

B. Submit material certificates for the following signed by manufacturer and Confractor 
certifying that each material complies with requfrements. 

1. Each material and grade indicated for reinforcing bars. 

2. Each type and size of joint reinforcement. 

C. Sustainable Design Submittal Requfrements: The Confractor shall submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shaft include the 
foftowing: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. Information to be supplied for this form shall 
include: 

a. Cost breakdowns for the materials included in the Confractor's work. 
Cost breakdowns shall include total cost plus itemized material costs. 

b. The amount of post-consumer and/or post-industrial recycled content in 
the supplied product(s). 

c. The manufacturing location ofthe supplied product(s). 
d. The location (source) of the raw materials used to manufacture the 

supplied product(s). 
e. The VOC content of all adhesives, sealants, paints, and coatings applied 

on site as part of this work. 
2. Published product literature or letters of Certification, provided from the product 

manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for tiie SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. Cut sheets shall be 
submitted with the Confractor or sub-confractor's stamp, as confirmation that the 
submitted products are the products installed in the Project. 

4. Material Safety Data Sheets (MSDS), for applicable products. Applicable 
products include, but are not limited to field-applied adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature, 
or a letter of certification from the manufacturer can be submitted in addition to 
tiie MSDS to indicate the VOC limits). 

5. The Sustainable Design submittal information shall be assembled into one 
package per Section or frade, and sent to the Engineer of review. 
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1.08 DELIVERY, STORAGE, AND HANDLING 

A. Deliver joint reinforcement and steel reinforcing packaged in manufacturer's original, 
imopened bundles with label data legibly marked. Different types and grades of products 
shall be packaged separately. 

B. Store in a clean dry location. 

C. Handle to prevent deterioration or damage due to moisture, contamination, corrosion or 
other causes. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Subject to compliance with requfrements of this Section, provide joint reinforcement 
products as shown on the Confract Drawings as manufactured by one of the following, or 
approved equal: • 

1. AA Wire Products Co., Chicago, EL 

2. Cumberland Corp., Chattanooga, TN 

3. Dur-0-WalI Inc., Northbrook, IL 

2.02 MATERIALS 

A. Joint Reinforcement 

1. Steel Wire: ASTM A82 

2. Finish: ASTM A153, Class B-2 (1.5 oz. per sq. ft. of wire surface) 

B. Horizontal or Vertical Steel Bar Reinforcing 

1. General: Provide reinforcing steel complying with requfrements of ACI 
530.1/ASCE 6 and tiiis Section. 

2. Steel Reinforcing Bars: Material and grade as follows, as shown on the Confract 
Drawings: 

a. Carbon steel complying with ASTM A615. 
b. Epoxy-coated, billet steel complying with ASTM A615 and ASTM 

A775. 
c. Grade 60, imless otherwise shown on the Confract Drawings. 

3. Provide one or more ofthe following, where shown on the Contract Drawings: 

a. Deformed Reinforcing Wire: ASTM A496. 
b. Plain Welded Wire Reinforcement: ASTM A185. 
c. Deformed Welded Wfre Reinforcement: ASTM A497. 
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2.03 FABRICATION 

A. Fabricate joint reinforcement as follows: 

1. Welded-wire units with deformed, continuous side rods and plain cross rods 
prefabricated into sfraight lengths of not less than 10 feet, with prefabricated 
comer and tee imits. 

2. Width: Fabricate in widths approximately 2 inches less than nonunal width of 
walls and partitions to provide mortar coverage of not less than 5/8 inch on joint 
faces exposed to exterior and 1/2 inch elsewhere. 

3. Wire Size 

a. Side rods: 0.0875-inch diameter (3/16-inch) 
b. Cross rods: 0.1483-inch diameter (No. 9-gage) 

4. Units shall be fabricated with continuous perpendicular cross rods spaced not 
more than 16 inches o.c, placed in the same plane as longitudinal wires with one 
side rod for each composite wall wythe or face shell. 

B. Fabricate steel reinforcing in maximum 12-foot lengths, unless otherwise shown on the 
Confract Drawings, and in accordance with approved unit masonry shop drawings. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install joint reinforcement in aft masonry walls and partitions unless otherwise shown on 
the Confract Drawings. 

B. Install horizontal and/or vertical bar steel reinforcing where shown on the Contract 
Drawings. 

C. Horizontal Joint Reinforcement 

1. Provide continuity at comers and intersections by use of prefabricated "L" and 
"T" sections. At retums, offsets, curves and other special conditions, cut and 
bend joint reinforcement to ensure continuity. 

2. Lap joint reinforcement at least 6 inches at splices and prefabricated sections. 

3. Space reinforcement as follows, unless otherwise shown on the Contract 
Drawings: 

a. For single- and multi-wythe walls, 16 inches o.c. vertically; 
b. For parapets, 8 inches o.c. vertically; 
c. For masonry openings greater than 1 foot wide, place joint reinforcement 

8 inches apart, immediately above lintel and below sill. Extend joint 
reinforcement at least 2 feet beyond opening jambs. 

D. Cut or interrupt horizontal joint reinforcement at confrol or expansion joints and 
terminate 2 inches back from such joints. 
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E. Terminate horizontal joint reinforcement 2 inches back from jambs. 

END OF SECTION 
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SECTION 04220 

CONCRETE MASONRY UNITS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for concrete masonry units and accessories. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Provide concrete masonry units that develop an instafted compressive sfrength (fm) of 
1500 psi, unless greater compressive sfrengths are shown on the Confract Drawings. 

B. Where fue-rated masonry constmction is shown on the Confract Drawings, provide the 
following: 

1. Fumish certification from an independent testing laboratory confirming that all 
concrete masonry units with a nonunal width of 8 inches or greater shall meet 
requirements of UL 618 for fire-ratings shown on the Confract Drawings, 
referencing full scale fire test reports in accordance with ASTM El 19. 

2. All concrete masonry units with a nominal thickness of 4 inches or 6 inches shall 
conform to "National Bureau of Standards" and "National Research Council" full 
scale fire tests, for fue ratings shown on the Confract Drawings. 

1.03 RELATED SECTIONS 

A- Section 01352 - Sustainable Design Requirements 

B. Section 04061 - Masonry Mortar Unpigmented 

C. Section 04070 - Masonry Grout 

D- Section 04170 - Joint Reinforcement And Steel Reinforcing 

1.04 REFERENCES 

A. American Concrete Institute (ACI)/American Society of Civil Engineers (ASCE)/The 
Masonry Society (TMS) 

1. ACI530/ASCE5ATMS402 Building Code Requirements for Masonry 
Structures 
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2. ACI 530.1/ASCE 6/TMS 602 Specifications for Masonry Stmcttires 

3. ACI 315 Details and Detailing of Concrete Reinforcement 

B. ASTM hitemational (ASTM) 

1. A240 - Specification for Chromium and Chromium-Nickel Stainless Steel Plate, 
Sheet, and Strip for Pressure Vessels and for General Apphcations 

2. C90 - Specification for Load Bearing Concrete Masonry Units 

3. CI29 - Specification for Non-Load-Bearing Concrete Masonry Units 

4. C140 - Test Methods of Sampling and Testing Concrete Masonry Units and 
Related Units. 

5. C331 - Specification for Lightweight Aggregates for Concrete Masonry Units 

6. C426 - Test Method for Linear Drying Shrinkage of Concrete Masonry Units 

7. C578 - Specification for Rigid, Cellular Polystyrene Thermal Insulation. 

8. C1093 - Practice for the Accreditation of Testing Agencies for Unit Masonry. 

9. C1314-Test Method for Compressive Sfrength of Masonry 

10. D2240 - Test Method for Rubber Property-Durometer Hardness 

11. E119 - Test Methods for Fire Tests of Building Construction and Materials 

C. Underwriters Laboratories, Inc. (UL) ^ K 

1. 618 - Concrete Masonry Units 

1.05 SUSTAINABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requirements: 

1. The Authority requfres the Confractor to implement practices and procedures to 
meet the Project's sustainable design requfrements. The Confractor shall ensure 
that the requfrements related to these goals, as defined in Specification Section 
01352 (Sustainability Requirements) and the articles below, are implemented to 
the fullest extent. Substitutions, or other changes to the work proposed by the 
Confractor, shaft not be allowed if such changes compromise the stated 
Sustainable Design Performance Criteria. 

B. Sustainable Design Performance Criteria: 

1. Concrete products shall incorporate GGBF Slag as a replacement for up to 15 
percent (by weight) of the portiand cement. All design mixes are subject to 
r fvifw anr\ a-nnrnvnl hv thf Stnintiirnl PnoiTif»f>r review and approval by the Stmctural Engineer. 

2. All field-applied adhesives, sealants, paints and coatings relating to work of this 
section shall meet the requirements of Section 01352. 
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3. The manufacturing location (final assembly) of the Masonry Units shall be 
documented in accordance with the Sustainable Design Submittal Requirements 
of this Section. 

4. The origin of the raw materials from which the Masonry Units were 
manufactured shall be documented in accordance with the Sustainable Design 
Submittal Requirements of this Section. 

1.06 QUALITY ASSURANCE 

A. Obtain masonry units from a single manufacturer for each type of unit required. 

B. Mock-Up 

1. Before masonry work commences, construct approximately 64 inches long by 48 
inches high by full thickness panel of each type of concrete masonry unit for 
approval. 

a. Include a sealant-filled joint at least 16 inches long in mockup. 
b. Protect mock-ups from the elements with a weather-resistant membrane. 
c. Approval of mock-ups is for color, texture, pattern, and blending of 

masonry units; relationship of mortar and sealant colors to masonry 
colors; tooling of joints; aesthetic qualities of workmanship. 
1) • Approval of mock-ups does not constitute approval of deviations 

from the Confract Documents contained in mock-ups unless such 
deviations are specifically approved by the Engineer in writing. 

d. Retain mock-ups during construction as standards forjudging completed 
masoiuy Work. When directed by the Engineer, demolish mock-ups and 
remove from Authority property. 

e. Where masonry is shown on the Confract Drawings to match existing, 
erect panels parallel to existing surface. 

C. Unit Masoifry Standard: Comply with ACI 530.1/ASCE 6 "Specifications for Masonry 
Structures," except as otherwise indicated. 

1. Revise ACI 530.1/ASCE 6 to exclude Sections 1.4 and 1.7; Parts 2.1.2,3.1.2, and 
4.1.2; and Articles L5.1.2,1.5.1.3,2.1.1.1,2.1.1.2, and 2.3.3,9. 

D. The Authority wift perform any required testing to inspect foundations for compliance 
with dimensional tolerances specified in referenced imit masonry standard. 

E. Inspecting Laboratory Qualifications: To qualify for employment in performing tests and 
inspection specified in this Section, an independent testing laboratory must demonsfrate 
to Engineer's satisfaction, based on evaluation of laboratory-submitted criteria 
conforming to ASTM CI093, that it has the experience and capability to conduct 
satisfactorily the testing indicated without delaying the progress ofthe Work. 

F. Preconstruction Testing: Confractor shall employ and pay a qualified independent testing 
laboratory to perform the following preconstmction testing indicated as well as other 
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inspecting and testing services required by referenced unit masonry standard or indicated 
herein for source and field quality confrol: 

1. Concrete Masonry Unit Tests: For each different type, class, and grade of imft 
shown on the Confract Drawings units will be tested for sfrength, absorption, 
density and moisture content per ASTM C140. 

2. Prism Test: For each type of constmction required, per ASTM C1314. 

1.07 SUBMITTALS 

A. General: Submittals listed in this article shall be in accordance with the requirements of 
"Shop Drawings, Catalog Cuts, and Samples" of Division 1 - GENERAL PROVISIONS. 

B. Product Data: Manufacturer's product data for each type of concrete masonry unit and 
accessory including certifications that each complies with specified requirements. 

C. Shop drawings for reinforcing detailing fabrication, bending, and placement of unit 
masonry reinforcing bars. Comply with ACI 315 "Detafts and Detafting of Concrete 
Reinforcing" showing bar schedules, stirmp spacing, diagrams of bent bars, and 
arrangement of masonry reinforcement. 

1. Shop drawings detailing cutting and setting for stone trim, if any. Show sizes 
profiles, locations and material description. 

D. Samples of ftill-size imits for each different exposed masonry unit required showing full 
range of exposed color, texture, and dimensions to be expected in completed 
constmction. 

E. Samples of accessories embedded in the masonry. 

F. Cold-weather construction procedures evidencing compliance with requfrements 
specified in referenced unit masonry standard. 

G. Hot-weather construction procedures evidencing compliance with requirements specified 
in referenced unit masonry standard. 

H. Qualification data for fums and persons specified in "Quality Assurance" Article to 
demonsfrate their capabilities and experience. Include list of completed projects with 
project names, addresses, telephone numbers, names of Architects and Owners, and other 
information specified. 

I. Certifications: Submit test results from a qualified testing lab, certifying the masonry 
complies with the requirements of this Specification. 

m 
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-J. •. Sustainable Design Submittal Requfrements: The Confractor shall submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shall include the 
following: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. Information to be supplied for this form shall 
include: 

a. Cost breakdowns for the materials included in the Confractor's work. 
Cost breakdowns shaft include total cost plus itemized material costs. 

b. The amount of post-consumer and/or post-industrial recycled content in 
the supplied product(s). 

c The manufacturing location ofthe supphed product(s). 
d. The location (source) of the raw materials used to manufacture the 

supplied product(s). 
e. The VOC content of all adhesives, sealants, paints, and coatings applied 

on site as part of this work. 
f Provide concrete mix design to verify the percentage of recycled material 

included, by weight. 
2. Published product literamre or letters of Certification, provided from the product 

manufacturer on the manufacturer's letterhead, to verify the product information 
supphed for tiie SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for applicable products. Apphcable 
products include, but are not limited to field-applied adhesives, sealants, paints 
and coatings. Material Safety Data Sheets shall indicate the Volatile Organic 
Compound (VOC) limits of products submitted (If an MSDS does not include a 
product's VOC limits, then product data sheets, manufacturer literature, or a 
letter of certification from the manufacturer can be submitted in addition to the 
MSDS to indicate the VOC limits). 

5. The Sustainable Design submittal information shall be assembled into one 
package per Section or frade, and sent to the Engineer. 

1.08 ENVIRONMENTAL REQUIREMENTS 

A. Protection of Masonry: During erection, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work. Cover partially completed masonry when 
constmction is not in progress. 

1. Extend cover a minimum of 24 inches down both sides and hold cover securely 
in place. 

2. Where one wythe of multiwythe masonry walls is completed in advance of other 
wythes, secure cover a minimum of 24 inches down face next to constructed 
wythe and hold cover in place. 

B. Do not apply uniform floor or roof loads for at least 12 hours and concenfrated loads for 
at least 3 days after building masonry walls or columns. 
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C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be 
left exposed or painted. Remove immediately any grout, mortar and soil that comes in 
contact with such masonry. 

1. Protect base of walls from rain-splashed mud and mortar splatter by means of 
coverings spread on ground and over waft surface. 

2. Protect sifts, ledges, and projections from mortar droppings. 

3. Protect surfaces of window and door frames, as weft as simftar products with 

painted and integral finishes from mortar droppings. 

D. Cold-Weather Constmction: Comply witii requfrements of ACI 530.1/ASCE 6/TMS 602 

for cold weather constmction and the foftowing: 

1. Do not lay masonry units that are wet or frozen. 

2. Remove masonry damaged by freezing conditions. 

E. Hot-Weather Constmction: Comply witii requirements of ACI 530.1/ASCE 6/TMS 602.. 

F. Erect windbreaks or enclosures when wind is 15 mph or more. 

1.09 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle aft materials to prevent damage by breaking, water or moisture 
and contamination by foreign materials. 

B. Materials shall not be dumped or stored on the ground. Store materials on a clean surface 
or platform, as required, and protect them from deterioration and the elements. 

C. During freezing weather, protect materials with tarpaulins or other suitable material. 

PART 2-PRODUCTS 

2.01 MATERIALS 

A. Concrete Masonry Units (CMU) 

1. Provide Hollow or Solid Load-Bearing Units, conforming to ASTM C90 - Type 
I, or Non-Load-Bearing Units, conforming to ASTM C129 - Type I, where 
shown on the Contract Drawings. 

2. Aggregate: Provide lightweight aggregate - 100% expanded clay, shale, or slate 
produced by the rotary kiln process and conforming with ASTM C331. The 
blending of screenings or any other deleterious substances which wift impair the 
fire rating or insulation value shall not be permitted. 

3. Weight: Density of oven-dry concrete shaft be no greater than 90 Ibs./cu.ft. 
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4. Exposed Faces 

a. Color and texture shaft be manufacturer's standard, unless otherwise 
shown on the Confract Drawings. 

b. Pattern shall be plain face, unless otherwise shown on the Confract 
Drawings. 

B. Architectural Concrete Masonry Units (ACMU) 

1. Provide Hollow or Solid Units, conforming to ASTM C90 - Type I (normal 
weight), where shown on the Confract Drawings. 

2. Subject to compliance with the requirements of this Section, provide "Marble 
Face Masonry Units MX36" by Anchor Concrete Products, Inc., Brick, NJ or 
approved equal. 

3. Units shaft be manufactured with water repellent system and shall have 
manufacturer's standard freated acrylic face coating. 

4. Provide single face units (facing exterior) as shown on the Confract Drawings. 

5. Texture/Color: Marble face as selected by the Engineer from manufacture ' s 
catalog. 

• C. Size: Provide nominal 16-inch b y 8-inch face d imension, unless otherwise shown on the 
Confract Drawings. 

D. Special Shapes: Provide as required by the instaftation or as shown on the Confract 
Drawings. 

E. Linear Shrinkage: Shrinkage of concrete masonry units shaft not exceed 0.065 percent, 
when tested in accordance with ASTM C426. 

2.02 ACCESSORIES 

A. Ties and Anchoring Devices: Where shown on the Confract Drawings, provide products 
as listed below, or approved equals. Provide hot-dip galvanized products, unless 
otherwise indicated herein or shown on the Confract Drawings. 

1. Ties, if any, shaft be wire ties as specified in other Sections ofthe Specifications 
and as shown on the Confract Drawings. 

2. Column Anchors 

a. Hohmann and Bamard, Inc., Hauppauge, NY, No. 354; 1-1/2-inch x 
3/16-inch galvanized steel. 

b. Hohmann and Bamard, Inc. No. 356; galvanized steel 
3. Beam Anchors: Hohmaim and Bamard, fric. No. 357; 3/16-inch x 1-inch 

galvanized steel. 

4. Waft Anchors: Heckmann Building Products, Inc. Chicago, IL No. 340-A; 16-
gauge cormgated galvanized steel, 11/2 inches wide x 6 inches long x 2 inches 
bend with 7/16-inch diameter hole. 
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5. Channel System Wall Anchor 

a. Channel; Hohmarm and Bamard, Inc. No. 360 or No. 360-C; 10-gauge 
galvanized steel, "Gripstay Channel." 

b. Anchors; Hohmann and Bamard, Inc. No. 364 or No. 365; 3/16-inch x 1 
1/4-inch stainless steel, "Gripstay Anchor"; length as shown on the 
Confract Drawings 

6. Lateral Support Anchors: Heckmann Building Products, Inc. No. 272 Z-Type, 
galvanized steel. 

B. Wire Mesh: Heckmann Building Products, Inc. No. 209 or approved equal; 16-gauge 
galvanized steel, 1/2-inch mesh; minimum 12 inches long; width as required to provide 
5/8-inch mortar cover at edges. 

C. Weepholes: Rectangular plastic tube, 1 1/2 inches x 3 1/2 inches x 3/8-inch outside 
width and spaced as shown on the Contract Drawings, manufactured by Hohmann and 
Bamard, Inc., or approved equal. 

D. Premolded Neoprene Confrol Joints: Hohmann and Barnard, Inc. "Standard", or 
approved equal, in accordance with ASTM D2240. 

E. Neoprene Joint Fifter: Wilhams Products, Inc., Troy, MI Type 1400 open cell neoprene 
"Everplastic" gasket with pressure sensitive adhesive, or approved equal. 

F. Insulation: Provide extruded polystyrene board Insulation where shown on the Confract 

Drawings. 

1. Rigid cellular polystyrene thermal insulation with closed cells and integral high-
density skin, formed by the expansion of polystyrene base resin in an extmsion 
process to comply with ASTM C 578, Type IV; in manufacturer's standard 
lengths and widtiis; thicknesses as shown on the Contract Drawings. 

G. Sheet-Metal Flashing: Stainless steel sheet ASTM A240, soft annealed. Type 304, with 
No. 2D finish, except where harder temper is required for forming or performance. 

2.03 SOURCE QUALITY CONTROL 

A. The Authority wift engage a qualified independent testing agency to perform source 
quaiity-confrol testing indicated below: 

1. Payment for these services wift be made the Authority. 

2. Retesting of materials failing to comply with specified requirements shaft be 
done at Confractor's expense. 

B. Concrete Masonry Unit Test: For each type of unit fiimished, per ASTM C 140. 
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PART 3 - EXECUTION 

3.01 PREPARATION 

A. The subsfrate on which the wall is to be built shall have a clean, level surface free from 
laitance, other foreign materials, and frost or ice. 

B. Verify that the subsfrate elevation is such that the masonry bed joint shall not vary more 
than 1/4 inch in 10 feet. 

C. Clean projecting dowels and reinforcement steel to remove loose mst, scale, dirt, 
concrete, or other material that will inhibit bond. 

D. Verify that dowels and inserts for securing masoiuy to concrete and metal ties for 
securing masonry to stmctural steel are properly located and instafted. 

3.02 INSTALLATION 

A. Comply with ACI 530.1/ASCE 6/TMS 602, ACI 530/ASCE S/TMS 402 and other 
requirements indicated applicable to each type of installation included in Project. 

B. Erection Tolerances; Comply with constmction tolerances in ACI 530.1/ASCE 6/TMS 
602 and with the foftowing: 

1. For conspicuous vertical lines, such as extemal comers, door jambs, reveals, and 
expansion and confrol joints, do not vary from plumb by more than 1/8 inch in 10 
feet, or 1/2 inch maximum. 

2. For vertical alignment of exposed head joints, do not vary from plumb by more 
than 1/4 inch in 10 feet, or 1/2 inch maximum. 

3. For conspicuous horizontal lines, such as lintels, sills, and reveals, do not vary 
from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inch 
maximum. 

4. For exposed bed joints, do not vary from thickness indicated by more than plus 
or minus 1/8 inch, with a maximum thickness limited to 1/2 inch. Do not vary 
from bed joint thickness of adjacent courses by more than 1/8 inch. 

5. For exposed head joints, do not vary from thickness indicated by more than plus 
or minus 1/8 inch. Do not vary from adjacent bed joint and head joints 
thicknesses by more than 1/8 inch. 

6. For faces of adjacent exposed masonry units, do not vary from flush alignment 
by more than 1/16 inch except due to warpage of masomy units within tolerances 
specified for warpage of units. 

C. Concrete masonry units shall be ofthe type shown on the Confract Drawings and shall be 
dry, sound, clean, and free from dust, dirt, and cracks before laying. 
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D. Lay units plumb, level, and tme, with cells vertical and with joints not more than 3/8-inch 
tiiick. 

1. Unless otherwise shown on the Confract Drawings, lay concrete masonry units 
with a mnning bond. 

2. Maintain uniform thickness of horizontal and vertical joints. 

E. Cut units accurately to fit penefrations for plumbing, ducts, electrical, fire protection and 
communication Work and patch holes neatiy. 

F. Cut masonry units with motor-driven saws to provide clean, sharp, unchipped edges. Cut 
units as required to provide continuous pattern and to fit adjoining construction. Use full 
size units without cutting where possible. 

G. Use proper special units to provide for doors, bond beams, lintels, pilasters, and comers 
with a minimum of unit cutting. 

H. Fully bed each concrete masonry unit in mortar with vertical joints completely filled and 
shove unit to a solid bearing. 

I. Unless otherwise shown on the Confract Drawings, point and tool joints for exposed 
concrete masonry units to a slightiy concave surface with an approved jointing tool. 
Strike joints smooth and flush with a frowel at surfaces within wall cavity and at surfaces 

- to be plastered, stuccoed, covered with masonry, paneling or gypsum board, or where 
resilient base is to be applied. 

1. Architectural Masonry Units shall be constmcted with a "tuck" point mortar 
joint. 

J. Completely fill with mortar the hollow cores of concrete masonry units which support 
additional loads such as lintels, brackets, mechanical or electrical equipment, those 
adjacent to door frames and elsewhere where shown on the Confract Drawings. Unless 
units below are shown on the Contract Drawings to be filled also - install wfre mesh, to 
prevent grout from dripping into voids below. 

K. Solidly grout longitudinal joints in two or more wythe masonry, except for cavity in 
cavity waft construction. 

L. Make provision during laying up of cavity walls to permit the removal of mortar 
droppings and other debris that may fall into cavity. 

M. Anchor concrete masonry unit walls to columns, beams, joists, and similar stmctural 
members with anchor bolts or equivalent devices. Anchors shall be fully and solidly 
grouted in place. Embedment shall not be less than two-thirds of the waft thickness unless 
otherwise shown on the Confract Drawings. 

N. Installation of Miscellaneous Items 
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1. Install flashings and other sheet metal items to be incorporated in masonry, if 
any, as shown on the Confract Drawings, fully bedded in mortar above and below 
and overlapping a minimum of 3 inches at ends. At heads and sills, extend 
flashing 6 inches at ends tum up not less than 2 inches to form end dams. 

2. Install anchor bolts, sleeves and other miscellaneous metal items to be 
incorporated into the masonry in accordance with the Confract Drawings and 
approved shop drawings submitted under other Sections of the Specifications. 
Solidly fill spaces between such items and masonry with mortar. 

O. Reinforcing 

1. If a subsfrate dowel does not line up with a vertical core, it shall not be sloped 
more than one inch horizontally per six mches vertically. Grout dowels within a 
core to a vertical ahgnment, even though it may be in a cell adjacent to the 
vertical wall reinforcing. 

2. When reinforcing bars are to be spliced, lap reinforcing bars by 30 bar diameters 
at a minimum. Separate overlapping reinforcing bars by one bar diameter or wfre 
together. 

P. Horizontal Joint Reinforcement 

1. Completely embed joint reinforcement in mortar or grout. Joints with wfre 
reinforcement shall be at least twice the thickness of the wfre. Lap wire 
reinforcement at least 6 inches at splices to contain at least one cross wire of each 
piece of wire reinforcement in the lapped distance. 

2. Cut or intermpt joint reinforcement at confrol and expansion joints, unless 
otherwise indicated. 

3. Provide continuity at comers and waft intersections by use of prefabricated "L" 
and "T" sections. Cut and bend reinforcement units as directed by manufacturer 
for continuity at retums. 

Q. General Grouting 

1. Reinforcing shall be in place before grouting begins. 

2. Vibrate, rod or puddle grout in place. 

3. Keep mortar droppings out of grout spaces. 

4. Maintain vertical cell alignment to preserve a continuous unobstmcted cell area 
not less than 2 inches by 3 inches. 

5. Solidly fift with grout cells containing reinforcement, bolts or other anchor 
devices and where shown on Confract Drawings. 

6. Solidly fill spaces at metal door frames and other built-in items with grout or 
mortar. 

R. Confrol and Expansion Joints 

1. Install confrol and expansion joints in unit masonry to provide an unbroken 
vertical separation through aft single wythe masonry walls, at location indicated 
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in the Confract Drawings. Where locations are not shown, constmct confrol 
joints throughout the unbroken length of wafts at approximately 25 feet on 
center. Also place confrol joints at locations where masonry wall height changes 
more than 20 percent. Including above expansion, constmction or confrol joints 
in the supporting stmcture and at vertical chases, recesses and other point of 
reduction in wall thickness. 

2. Install confrol and expansion joints materials in unit masonry as masonry 
progress. Do not allow materials to span confrol and expansion joints without 
provisions to allow for in-plan wall or partition movement. 

S. Patching: Point holes and defective mortar joints in exposed masonry. Where necessary, 
cut out and repoint defective joints in exposed masonry. Patching shaft match adjoining 
masonry in quality and appearance. 

3.03 FIELD QUALITY CONTROL 

A. The Authority will engage qualified independent inspectors to perform inspections and 
prepare reports. Allow inspectors access to scaffolding and work areas, as needed to 
perform inspections. 

1. Place grout only after inspectors have verified compliance of grout spaces and 
grades, sizes, and locations of reinforcement 

B. Testing Agency: The Authority will engage a qualified independent testing and 
inspecting agency to perform field tests and inspections indicated below and prepare test 
reports: 

1. Payment for these services will be made the Authority. 

2. Retesting of materials failing to comply with specified requirements shall be 
done at Confractor's expense. 

3. Testing Frequency: One set of tests for each 5,000 sq. ft. of waft area or portion 
thereof 

C. Concrete Masonry Unit Test: For each type of unit provided, per ASTM C140. 

D. Prism Test: For each type of constmction provided, per ASTM C1314 at 7 days and 
at 28 days. 

3.04 CLEANING AND PROTECTION 

A. Protect exposed masonry against staining from grouting or other sources and clean excess 
mortar off the surfaces as the Work progresses. 

B. At the completion of masonry construction, clean exposed masonry surfaces with stiff 
brisfted bmshes and water so as to leave the masonry surfaces clean and free of mortar 
daubs. 
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1. Architectural Masonry Units: A mild detergent cleaning solution shall be used 
and rise thoroughly with clean water. 

C. If ordinary cleaning is not adequate, use special methods as approved by the Engineer. 

D. Protect sills, ledges, offsets, and other exposed horizontal surfaces from droppings of 
mortar. 

E. Provide temporary protection for doorjambs and comers during the Work. Remove when 
directed by the Engineer. 

END OF SECTION 
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SECTION 05120 

STRUCTURAL STEEL 

PART I-GENERAL 

1.01 SUMMARY 

A. .The work covered by this Section shall include all labor, material, equipment, permits and 
services necessary for the fabrication and installation of stmctural steel and related work, 
complete and in accordance with the drawings and these specifications. 

B. For the purposes of this project, all stmctural steel is categorized as foftows: 

1. Stmctural Steel Type 1, which is steel that is exposed to view in the public areas. 

2. Stmctural Steel Type 2, which is all other steel. 

3. Unless otherwise noted on the Confract Drawings, all stmctural steel shall be Type 2. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Cormection Design and Detailing 

1. Complete details shall be shown on the shop drawings. The Confractor shall complete 
the design of connections for any portion of the stmctures not shown on the Confract 
Drawings or indicated in the Specifications. 

2. Design and detailing for any alternative connections proposed by the Confractor and 
accepted by the Engineer shall be prepared by the Confractor. All connection design and 
detafting prepared by the Confractor shall be performed under the supervision of a 
Professional Engineer registered in New York State. Calculations and shop drawings 
shall also bear the signature and seal of a Professional Engineer licensed in the New York 
State in accordance with the paragraphs on Shop and Erection Drawings in the Submittals 
Section. 

3. In the case of conflict between the requirements of this Confract and the Codes and 
Standards contained in the AASHTO and AISC publications referenced in this Section, 
the requirements of this Confract shall govem. 

4. All confractor designed coimections and detafts shall be in accordance with AISC. 
"Aftowable Sfress Design", (ASD) 9* Edition. 

5. Use types of shop and field connections as shown on the Confract Drawings or, in 
absence of such indication, use the most appropriate type. 

6. Design all connections to safely withstand the combined load effects where shears, axial 
forces, moments and/or torques are shown on the Confract Drawings. 

7. Typical connections shown on the drawings that are not completely designed are 
illusfrative only and show only minimum requirements. They shall be completed by the 
Confractor's Engineer in accordance with the paragraphs under 1.07 Submittals. 

460 
05120-1 

I 



PATH WTC Transportation Hub StiTictiiral Steel 
Package 9X-Alt.l PA Approval Pending 

May 22, 2009 
8. Welded joints of heavy sections and plates (greater than 2 inches thick) shaft be detailed 

in a manner to limit the amount of weld metal. Double bevels shall be used in lieu of 
single bevels where practical and allowed by AWS. Joints shaft be detailed to allow for 
weld shrinkage, fri cases of plates in more than one plane and where welding operations 
are not sequenced on the drawings, the welding shall start at the most resfrained part of 
the weldment and proceed to the least resfrained (see paragraph 1.07 B.l .d). 

B. Tolerances 

1. Unless otherwise indicated on the Confract Drawings, conform to the tolerances of 
Sections 6 and 7 ofthe AISC Code of Standard Practice for Steel Buildings and Bridges. 

2. Elevator shafts used for temporary hoists shall conform to the detailed requirements of 
the hoist manufacturer. 

C. Coordination With The Authority's Testing and Inspection Personnel: 

1. The Confractor shall have sole responsibility for coordinating the work with the 
Authority to assure that all Quality Assurance/Quality Confrol procedures required by the 
Confract Documents are properly provided. The Confractor shall cooperate fully with the 
Authority in the performance of their work and shall provide the following: 

a. Information as to time and place of starting shop fabrication and a field 
constmction and erection schedule shall be submitted 15 days prior to the 
beginning ofthe work 

b. Site Ffte: At least one copy of each approved shop drawing shall be kept available 
in the Confractor's field office and the drawings not bearing evidence of approval 
and release for constmction by the Engineer shall not be kept on the job. Provide 
drawings for the work to be performed in the shop or field one week prior to the 
start of work. 

c. Cutting lists, order sheets, material bifts and shipping bftls. 
d. Representative sample pieces requested by the Authority for testing, if necessary. 
e. Full and ample means of assistance for testing and inspection of material. 
f Proper facilities, including scaffolding, temporary work platforms, etc., for 

inspection ofthe work in shop and field. 

2. Refer to Article 3.04 C. for additional requfrements. 

1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requfrements 

B. Section 03300 - Placement of Portland Cement Concrete 

C. Section 03 602 - Grout (Non-Metallic) 

D. Section 05311 - Steel Deck' 

E. Section 05507 - Misceftaneous Steel Embeds 

F. Section 09910 - Painting 
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1.04 REFERENCES 

A. American Association of State Highway and Transportation Officials (AASHTO) 

1. HB-17 - Standard Specifications for Highway Bridges 

B. American Institute of Steel Constiiiction (AISC) 

1. 303-05 - Code of Standard Practice for Steel Buddings and Bridges 

2. Specification for Stmctural Steel Buildings, Aftowable Sfress Design, 9"" Edition 

3. Specification for Structural Buildings, 13^ Edition (solely for the provisions referenced in 
Article 2.01.B.2) 

C. American Society for Non-destructive Testing (ASNT) 

1. SNT-TC-1A - Non-Destmctive Testing 

D. American Welding Society (AWS) 

1. Dl.l - Sttucttiral Weldmg Code - Steel 

2. Dl.5 - Bridge Welding Code 

3. QCl - Standard for AWS Certification of Welding Inspectors 

E. Research Council on Stmctural Connections 

1. Specification for Stiiicttiral Joints Using ASTM A325 or ASTM A490 Bolts 

F. Building Code ofthe City of New York, 2003 

G. US Department of Labor OSHA regulations. 

H. The Society for Protective Coatings (SSPC) 

1. Painting Manual-Volume 1-Good Painting Practice 

2. Painting Manual-Volume 2-Systems and Specifications 

1.05 SUSTAft^ABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requfrements 

1. The Authority requfres the Confractor to implement practices and procedures to meet the 
Project's Sustainable design requirements. The Confractor shall ensure that the 
requirements related to tiiese goals, as defined in Specification Section 01352 and the 
articles below, are implemented to the fullest extent. Substitutions or other changes to the 
Work proposed by the Confractor shall not be allowed if such changes compromise the 
stated Sustainable Design Performance Criteria. 

B. Sustainable Design Perfonnance Criteria 

1. Stmctural steel shall contain a minimum of 40 percent (by weight) recycled content, 
calculated by adding the percentage of the post-consumer recycled content to one-half of 
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the percentage of the post-industrial recycled content. Certify the recycled content in 
accordance with the Sustainable Design Submittal Requirements of this section. 

2. The manufacmring location (final assembly) ofthe stmctural steel shall be documented in 
accordance with the Sustainable Design Submittal of this Section. 

3. The origin ofthe raw materials from which the stmctural steel was manufactured shall be 
documented in accordance with the Sustainable Design Submittal Requirements of this 
Section. 

4. All field-applied adhesives, sealants, paints and coatings relating to Work of this Section 
shaft meet tiie requirements of Section 01352. 

1.06 QUALITY ASSURANCE AND QUALITY CONTROL 

A. Quality assurance is testing and inspection undertaken by the Authority to evaluate the 
Confractor's performance. It is not a substitute for the testing and inspection which is required as 
part ofthe Confractor's quality confrol system as specified herein. 

B. Quality Confrol is testing and inspection performed by the Confractor to ensure that the Work 
conforms with the quality standards specified for the Work. 

1. See paragraph 1.08 A and 1.08 B for qualifications ofthe entities performing the Work. 

2. The Confractor shall quaftfy welding processes and welding operators in accordance with 
the applicable AWS Welding Code and shall provide certification that welders to be 
employed in the Work have satisfactorily passed AWS qualification tests for the type of 
work they are to perform. 

3. The Contractor shall maintain a Quality Confrol Program for both fabrication and 
erection of stmctural steel to ensure that all installations conform to the requfrements of 
the Confract Drawings and Specifications. The Quality Confrol Program shaft conform 
to the AISC Code of Standard Practice for Steel Buildings and Bridges, as weft as the 
requirements in this Section for both shop and field inspection and testing. The 
Confractor shall employ non-destmctive testing persormel that meet ASNT SNT-TC-1 A 
Level II qualifications and an AWS Certified Welding Inspector (CWI). 

4. The fabricator's and erector's Quality Confrol Plans shall be subnutted to the Engineer 
for review and approval. The Engineer may elect to inspect the fabrication shop to verify 
that the fabrication is being performed in accordance with the Confract Documents and 
the shop is being operated in accordance with the Quality Confrol Plan. 

5. For work where "Fracture Critical Members" (FCM) are shown on the Confract 
Drawings, the Confractor shaft satisfy the requirements of the Fracture Confrol Plan as 
defmed in tiie current AASHTO/AWS Dl.5 Bridge Welding Code, fricluding the Charpy 
Impact notch toughness requirements. 

C. Testing and Inspection Requirements: The Confractor shall perform the following shop and 
field inspections in addition to any other inspections specified herein: 

1. Shop inspection of steel alignment and sfraightness of members, camber, preparation for 
connections, dimensional checks, testing of shop bolts, witnessing of weldfrig procedures, 
testing of cuts, weld access holes and copes of heavy sections as defined in this 
specification, examination and testing of completed welds, cutting of heavy sections, 
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milling of column ends, cleaning, painting and storage of material. All shop fabrication 
shall be inspected in the shop. 

2. Welds shall be inspected and tested by the Confractor in accordance with AWS Dl. l 
(AWS D 1.5 for bridge and fracture critical members) and as follows: 

a. All welds shall be visually inspected by an AWS Certified Welding Inspector 
(CWI). 

b. All full penefration groove welds shall be non-destmctively tested for 100 percent 
of the weld length by radiographic or ulfrasonic methods and magnetic particle 
testing (MT) techniques, as approved by the Engineer, unless otherwise noted. 
Such testing should be performed no sooner than 48 hours after the welding has 
been completed. 

c. Areas of suspected defects found visually in partial penefration and fillet welds 
shaft be non-destmctively tested by magnetic particle or dye penefrant methods, as 
approved by the Engineer. However, for bridge and fracture-critical members, test 
a minimum of 10 percent ofthe length of aft partial penefration (by RT or UT and 
MT techniques) and fillet welds (by MT techniques) in accordance with AWS 
Dl.5. The acceptance/rejection criteria for partial penefration welds tested by RT 
or UT shaft be based on the appropriate table ofthe code using the effective weld 
throat as the weld thickness category. If, in the opinion of the. Engineer, the test 
results disclose unacceptable welds, then the percentage of welds required to be 
tested may be increased, as deemed necessary by the Engineer, up to 100 percent, 
without additional compensation. 

d. For welded T or comer joints in plates or rolled sections with members exceeding 
2 inches in thickness, careful attention shall be paid to the heat affected zone ofthe 
base metal where the weld shrinkage sfresses are in the through thickness 
direction. At these joint locations, the heat affected zone of the adjacent base 
metal shall be tested ulfrasonically for discontinuities that may result in lamellar 
tearing. 

e. For plate members 4 inches and greater, perform a straight beam ulfrasonic survey 
of the last 6 inches at the end of members/plates at weld locations to ensure 
member/plate is free of laminations and gross segregation prior to welding. 

D. The Authority will perform Quality Assurance testing to ensure quality workmanship. 
Inspection and testing wift include, but not be limited to, visual inspections, ulfrasonic, 
radiographic, magnetic particle or dye penefrant testing of the welding and cutting performed in 
the fabrication shop and in the field. The percentage and extent of testing will be no less than 
25 percent of that required of the Confractor. The Confractor shall notify the Engineer and the 
Authority Materials Engineering Division 15 days prior to the start of Work. 

E. The Confractor shall supply equipment and personnel, at no addftional cost to the Authority, to 
assist in moving members as necessary for adequate access to properly perform Quality 
Assurance inspections and testmg by the Authority. Coupons of material may also be requested 
and shall be cut in the presence of the Engineer at no additional cost to the Authority. The 
Fabricator shall supply the Authority with the mill order, and the Authority will identify where 
coupons for testing are to be provided. The Confractor shall also provide a desk and adequate 
office workspace for the Authority shop inspector. Access to the use of telephones, fax 
machines, a high speed intemet connection and copy machines shall be provided at all times. 

F. High Sfrengtii Bolts: 
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1. Each shipment shall be accompanied by a mill certification report that shows mill test 

results for the included production lots. The Engineer reserves the right to sample and 
test bolts from any shipment. 

2. Bolts may be sampled by the Engineer and tested by the Authority for wedge tensile and 
Rockwell hardness requirements in accordance with the appropriate ASTM 
specifications. If any samples do not meet the test requirements, then the corresponding 
lot of bolts shall be rejected for use. Any bolts already installed from a failed lot or heat 
number shall be removed and replaced at no additional cost to the Authority. 

3. Sampling shall be performed using the "shipping lot method" in which the ASTM 
specified number of bolts shall be taken from each shipment of the same nominal bolt 
size and length. Bolt containers shall be clearly marked with the manufacturer's name, 
the production lot number and the heat number of steel. After sampling, as indicated in 
this Section, the containers shall be so labeled in a manner approved by the Engineer. 

4. Bolts in bridge and fracture critical members and all galvanized bolts shaft also meet the 
requirements for rotational capacity testing as specified in the appropriate 
AASHTO/ASTM specification (e.g. ASTM A325, ASTM A490 and AASHTO Section 
11.5.6.4.2). 

5. Shop and field bolting shaft be inspected and tested in accordance with the referenced 
standards. 

G. Remedial Work: 

1. The Confractor shaft indicate to the Authority where remedial work must be performed 
and will maintain a cunent list of work not in compliance with the Confract Documents. 
This list along with proposed corrective action shall be given in writing to the Engineer 
for review on a weekly basis. 

H. Certification: When all work has been approved by the Confractor's Quality Confrol persormel, 
the Confractor shall certify in a letter to the Engineer and owner that the installation is in 
accordance with the design and specification requirements (including applicable codes). 

I. Pre-Steel Erection Conference: 

1. At least 60 days prior to the commencing of steel erection the Confractor shaft hold a 
meeting to review the detailed requirements for the steel erection. The Confractor shall 
notify responsible representatives of every party who is concemed with the steel erection 
to attend the conference, including but not limited to the following: 

a. 
b. 
c. 
d. 
e. 
f 

g-
h. 
i. 

Engineer 
General Confractor 
Steel Fabricator 
Steel Erector 
Erector's surveyor 
Concrete Confractor 
Intumescent Paint Applicator 
MEP Confractors 
All testing and inspection agencies 

2. Minutes of the meeting shaft be recorded, typed and printed by the Confractor and 
distributed by him to all parties concemed within five days ofthe meeting. The minutes 
shall include a detailed outline of the erection procedure including a schedule of 
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milestone dates for erection staging surveying and sign-offs which will represent the 
agreements reached by aft parties involved. It shaft also include the surveying program 
and schedule submission for approval. 

J. Mock-Ups 

1. The Confractor shall prepare steel mock-ups, as mdicated on the Confract Documents, to 
demonsfrate the proposed fabrication procedure and verify the inspectability of each weld 
within the assembly. 

2. Each mock-up shall comprise a complete fabrication of the specified detail as shown on 
the plans, but with member lengths that need not extend beyond the joint more than 1 '-
6". 

3. For each mock-up, the Confractor shall prepare a written fabrication and welding 
sequence and a preliminary mock-up made of wood, plastic, dense Styrofoam or other 
material approved by the Engineer. The preliminary mock-up shall be sufficiently large 
to demonstrate the assembly sequence, but need not exceed one-half scale. These shaft 
be submitted for review by the Engineer, and approval shall be given before the full-scale 
mock-up is fabricated in steel. The Engineer shall witness all fit-up and welding for each 
steel mock-up. 

4. The completed steel mock-up shall be examined visually and by UT or RT and by 
Magnetic Particle (MT) using the nondestmctive examination procedures that are 
proposed for production. Mock-up assemblies shall then be sectioned as directed by the 
Engineer to produce three macroetch samples per weld type that shaft be evaluated per 
AWS Dl.5. Approval ofthe fabrication and erection procedure and the nondestmctive 
examination procedures shall be contingent on satisfactory results from the mock-up 
examination and destmctive tests. Satisfactory mock-ups shall be defmed as satisfactory 
when, either before or after repair as permitted herein, the mock-ups are free of defects as 
defined herein and all relevant section of AWS Dl.5 and demonsfrate a procedure that 
will meet the requirements of this Specification as determined by the Engineer. Minor 
weld repairs will be allowed except for the following circumstances: 

a. Acrack, as defined by AWS Dl.5, is found visually or by MT. 
b. Defects, as defined by AWS Dl.5 that are found by UT or RT occur in greater than 

5 percent ofthe cumulative length ofany weld. 
c. Distortion is caused that, in the opinion ofthe Engineer, cannot be repaired withm 

the specifications and good engineering practice. 
d. The mock-up, in the opinion of the Engineer, fails to demonsfrate a procedure that 

will meet the specifications or fails to demonsfrate a procedure that is repeatable in 
actual production. 

e. Repafr to the welds may not be made after macroetching. Cracks, lack fusion, and 
lack of penefration, as defined in AWS Dl.5, that are found during macroetch 
examination will result in a unsatisfactory mockup. 

5. Should the Engineer deem the mock-up unsatisfactory, the Confractor shall revise and 
resubmit the Fabrication/Erection Procedure to correct the deficiency identified by the 
first mock-up. A new mock-up, or partial mock-up, as determined by the Engineer, wftl 
be requfred after approval ofthe revised Fabrication/Erection Procedure. 

6. Mock-ups shall not be part of the permanent stmcture and shall become the property of 
the Confractor. 
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1.07 SUBMITTALS 

A. Aft submittals shall be in the Enghsh language using Imperial units. 

B. Submit the foftowing information related to welding: 

1. Written shop and field welding procedures including, but not necessarily limited to, the 
following: 

a. All AWS Dl.l pre-qualifiedjoints. 
b. Qualification procedures for aft joints not pre-qualified by Section 3 of AWS Dl.l . 
c. Written welding procedures for aft weldments involving fracture-critical members 

in accordance witii the Fracture Confrol Plan (see paragraph I.06.B.5). 
d. Written welding procedures developed by a welding consultant for all weldments 

involving heavy members (plates or elements with thickness 2 inches or greater) or 
a high degree of resfraint (junctions of several members, multiple stiffeners, etc.), 
showing welded positions, sequence of assembly, preheat, interpass and postheat 
requirements and any other information required to provide a satisfactory 
cormection. 

2. Welder qualifications 

3. Inspection and test results from fabrication shop and from field within five calendar days 
of inspections and tests 

C. Mftl Reports: Fumish three certified copies of aft mill reports for approval, covering the 
chemical and physical properties of all steel, nuts, bolts, washers and anchor rods used in this 
confract. Reports shaft include results of Charpy V-notch tests, where required. Prior to 
commencing the erection of steel, the Confractor shall deliver certificates to the Authority. 
Such certificates shaft be obtauied from the mills producing the steel and shall certify in a cover 
letter submitted with the certificates, that the steel meets the minimum requirements as to 
physical properties, inspection, marking and tests for stmctural steel as defined by the current 
edition ofthe relevant ASTM Specification. 

D. Quality Confrol Program: Submft a Copy ofthe fabrication shop's Quality Confrol Program as 
outiined in this Section. The program, at a minimum, shall include the foftowing; 

1. Confractor qualifications: See paragraphs l.OSAand 1.08B. 

2. Organizational chart indicating specific names and tities of personnel clearly identifying 
the reporting structure of personnel and the qualifications of the individuals responsible 
for implementing the program. 

3. Material fraceability, indicating the procedure used to identify each individual piece mark 
and its components that can be fraced to a specific heat number on mill test reports for 
bridge members and Fracture Critical Material, as required by AWS Dl.5. 

4. A procedure for handling nonconformance issues, including a sample worksheet for 
recording nonconformance issues. Include the name and title of the person responsible 
for fmal acceptance. 

5. The certifications and qualifications for an AWS Certified Welding Inspector (CWI), 
Non-Destmctive testing personnel qualified to ASNT SNT-TC-IA Level II requirements 
and their respective employers. Include samples of inspection and testing forms to be 
used for the work of this Confract. 
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6. A detailed schedule for the duration of fabrication at each shop. The schedule shall 

show, at a minimum, the start and end dates for ordering material, cutting material, 
fabricating material, painting material and shipping material. If the schedule changes, a 
revised schedule shall be submitted. 

7. A brief statement that explains the amount of steel, in tons, to be fabricated by each shop 
performing the work and the location it is intended for. 

8. Copy ofthe Fracture Confrol Plan as per this Section, if applicable. 

9. Name and location of shop that will perform painting work along with the shop's Quality 
Confrol Plan in accordance with Section 09910. 

10. Notification, in writing, 15 days prior to commencing fabrication of stmctural steel. 

11. Notification, in writing, 15 days prior to commencing with surface preparation and 
painting. 

12. Notification, in writing, 15 days prior to commencing field welding operations. 

E. Preconstmction Survey: Where interface with existing constmction occurs, the existing 
constmction shall be surveyed and such survey submitted before related shop drawings are 
prepared. Before steel erection commences, a complete survey for position and alignment at all 
points where the concrete foundation will support steel elements, including, but not limited to, 
embedded plates, anchor rods and base plates. Include plan location positions in the same 
vertical and horizontal datum as the Confract Documents. 

F. Shop and Erection Drawings: Submit shop and erection drawings, job standards and 
calculations as follows: 

1. At least two weeks prior to submission of job standards and shop drawings, the 
Confractor shall submit for approval a job standard and shop drawing weekly submission 
schedule. This schedule shaft include a list in order of date to be submitted and the 
format of all drawings scheduled to be submitted each week, including, but not limited to, 
the number of job standards, erection drawings and piece drawings. Once shop-drawings 
submissions have commenced any modification or addition to this schedule must be 
submitted for approval at least two weeks before the modification or addition is proposed 
to take place. 

2. The Confractor is responsible to design all connections not completely detailed on the 
Contract Drawings based on the forces shown and using the criteria outlined in paragraph 
1.07F.7. The design of these connections shall be prepared under the supervision of a 
Professional Engineer registered in the State of New York and retained by the Confractor. 

3. The shop and erection drawings shaft contain all dimensional and geometric information, 
grade of steel, shop surface freatments and shop connections. The shop drawings shall 
clearly distinguish between shop and field welds and bolts and shall clearly identify pre-
tensioned and slip-critical high sfrength bolted connections. 

4. Materials shall not be fabricated or delivered to the site before the shop drawings have 
been approved and retumed to the Contractor. 

5. Shop drawings shall include layouts and details showing the type of steel for each 
member, sizes of members, connections, cuts, copes, holes, bolts and welds in stmctural 
steel. Surface freatments (cleaning, shop paint, etc.) and provisions for the connection of 
other work shall be indicated on the shop drawmgs. 
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6. All welds shall be indicated by standard welding symbols as shown in the AWS 

"Structural Welding Code". Drawings shall include, but not necessarily be limited to the 
following; 

a. Size, lengtii and type of each weld. 
b. Type of elecfrodes to be used. 
c. All weld access, blow and sfress-reHef holes. 
d. Locations of fracture critical welds. 
e. Indicate grinding, fmish and profile of all welds for Stmctural Steel Type 1. 

7. The Confractor shall submit job standards for all typical beam, girder, column splices, 
moment connections and wind bracing details prior to submitting detail drawings. Job 
standards shall include calculations, when applicable, for details not specifically shown 
on the Confract Drawings. The job standards shall meet the following criteria: 

a. Typed, or by using a spreadsheet, or by computer program or by other method 
approved by the Engineer. 

b. Provide sketches for each calculation, with all pertinent dimensions relating to the 
calculations (including pitch, gauge, edge distance, imbraced lengths, etc.) clearly 
shown. Geometry must be shown accurately and to scale. Provide enough sketches 
to clearly document the full range of geometric conditions applicable to each job 
standard proposed. 

c. For repetitive connections, provide a standard calculation and a spreadsheet or 
table for each specific location, showing how the standard calculation applies. 

d. Provide drawings showing the overall locations of the connections that are 
keyed/referenced to each connection calculation. 

e. Number each calculation in a logical and orderly numbering system. Once 
submitted for review calculations shall not be renumbered. Resubmitted 
calculations shall be indicated by using the same number with an "R" suffix. All 
changes must be clouded. 

f. Aft forces shown on the drawings are assumed reversible and must be checked for 
both directions unless specifically indicated otherwise. 

g. Aft AISC code requirements apply, provide calculations for each check, "OK by 
inspection" is not pennitted. 

8. The erection drawings shall include the following information: 

a. Exact locations of base and bearing plates and/or bolts and other embedded items. 
b. All field connections, not specifically shown on shop drawings, including the size, 

type and number of bolts. 
c. Size, type and length of aft field welds. 
d. Location and preparation methods for areas to receive field-applied primer. 

9. Shop and erection drawings shall be submitted in complete packages so that individual 
parts and the assembled unit may be reviewed together. This Section and the applicable 
drawings used in the development ofthe shop and erection drawings shall be referenced 
on each shop and erection drawing to facilitate checking. Index sheets that show related 
piece marks to the sheet numbers on which they are located shall be fumished with all 
beam, girder and column details at the same time the details are submitted for review, 
unless the marks are self indexing. 

10. Drawing Review: The review and approval of connection design and the review and 
approval of shop and erection drawings by the Engineer of Record shall be for 
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conformance with the design concept of the work and with the information given in the 
confract documents only and wift not in any way relieve the Confractor from: 

a. The responsibility for all required detailing. 
b. The responsibility for the proper fitting of constmction work in strict conformance 

with the confract requirements. 
c. The necessity of fumishing material and workmanship required by confract 

drawings and specifications which may not be indicated on the shop and erection 
drawings. 

11. Changes to Submittals: Aft changes to submittals, shop drawings, job standards and 
erection drawings must be identified by clouding. 

a. Automatic Rejection: Failure to submit calculations, failure to specifically indicate 
modifications, departure from confract documents or revisions to previously 
submitted job standards, shop drawings, or erection drawings and submittals shall 
automatically be considered cause for rejection of the modification or revision 
whether or not the drawing has been approved by the Engineer. 

12. The review and approval of shop and erection drawings shall not be constmed as 
permitting any departure from the Confract Documents. Requests for substitutions or 
changes must be submitted in writing by the Confractor and approved in writing by the 
Engineer. 

13. Clearly identify each member as Stmctural Steel Type 1 or 2. 

14. Welding procedures including fracture confrol plan and sequence of construction plan 
shall be submitted by the Confractor and approved by the Engineer prior to submission of 
shop and erection drawings. 

.15. Provide at a minimum a 3-1/2 inches by 3-1/2 inches blank area on each shop and 
erection drawing for application ofthe Engineer's drawing review stamp. 

G. Loads Imposed: The stmcture as shown on the confract documents is designed to withstand the 
superimposed loads when all members, such as bracing members, beams and metal deck, are 
installed and fully connected. The Confractor shall be responsible for the analysis of all 
components for sfresses that may be superimposed to all members due to fabrication, shipping, 
handling, temporary conditions, constmction loads, etc. The analysis of such, which shall be 
performed by a Professional Stmctural Engineer registered in the State of New York and 
retained by the Confractor, shall be submitted to the Engineer for review and approval. 

H. Provide a detailed sequence of constmction plan as indicated on Contract Drawings. 

I. If Load Indicating Washers (Direct Tension Indicators) are used, submit installation 
.procedures, including a diagram of the proper bolt fit up prior to the start of work. Provide 
sample installations on site for verification and testing. 

J. When indicated on Contract Drawings, submit intermediate field surveys to conffrm that 
specified erection tolerances are being met. Surveys shall be performed by a licensed surveyor 
retained by the Confractor. 

K. Submit test results for slip coefficient of paint when applied to faying surfaces of bolted 
cormections, 
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L. Sustainable Design Submittal Requirements: The Confractor shall submit the Sustainable 

Design certification items listed herein. Sustainable Design submittals shall include the 
following: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), appended to 
Section 01352. Information to be supplied for this form shall include: 

a. Cost breakdowns for the materials included in the Confractor's work. Cost 
breakdowns shall include total cost plus itemized material costs 

b. Where required by the Sustainable Design Performance Criteria of this Section, the 
following information shall also be supplied: 
1) The amount of post-consumer and/or post-industrial recycled content in the 

supplied product(s). 
2) The manufacturing location ofthe supplied product(s). 
3) The location (source) ofthe raw materials used to manufacture the supplied 

product(s). 
4) The VOC content of all adhesives, sealants, paints, and coatings applied on 

site as part of this Work. 
5) Include total cost for aft wood products and itemized costs for all FSC-

certified wood products. 

2. Published product literature or letters of Certification, provided from the product 
manufacturer on the manufacturer's letterhead, to verify the product information supplied 
for the SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for applicable products. Applicable products 
include, but are not limited to field-applied adhesives, sealants, carpets, paints and 
coatings. Material Safety Data Sheets shall indicate the Volatile Organic Compound 
(VOC) limits of products submitted (If an MSDS does not include a product's VOC 
limits, then product data sheets, manufacturer literature, or a letter of certification from 
the manufacturer can be submitted in addition to the MSDS to indicate the VOC limits). 

5. The Sustainable Design submittal information shaft be assembled into one (1) package 
per Section or frade, and sent to the Engineer. 

M. Stmctural Steel Type 1 Samples: 

1. Finished painted samples: 

a. Two samples of 12 inch by 12 inch by 1/2 inch thick steel plate with fiill 
penetration groove weld full length of plate. Weld shall be ground in accordance 
with 2.02 F.2 and plate shall be properly prepared and finish painted in accordance 
with the requfrements of this specification. 

2. Repafred painted samples (to be prepared in the presence ofthe Engineer): 

a. Two samples of 12 inch by 12 inch by 1/2 inch thick steel plate with full 
penefration groove weld full length of plate. Plate shall be intentionally damaged 
with two gouges at least 2 inches long by 1/4 inch in depth and repaired. Plate 
shall be sfraightened and the welds shaft be ground smooth. Plate shall be properly 
prepared and finish painted in accordance with the requfrements of this 
specification. 
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1.08 QUALIFICATIONS 

A. The entity performing the Work of this Section shaft have a minimum of five years experience 
in stmctural steel work involving complexities similar to those requfred under this Confract and 
shall employ labor and supervisory personnel experienced in this type of Work. 

B. Fabricator Certification 

1. For the purposes of this work, the fabrication shop shall be certified under the AISC 
certification program as Categoiy STD (Standard for Steel Building Stmctures). 

2. For members designated on the Confract Documents as bridge members, the fabrication 
shop shall be certified under the AISC certification program as Category CBR (Major 
Steel Bridge). 

3. For members designated on the Confract Documents as FCM's, the fabrication shop shall 
have a fracture critical endorsement ofthe AISC if a fum in the U.S. 

4. For fabricators located outside ofthe U.S. without AISC certifications, fabricator shall be 
certified under a certification program with requfrements deemed equivalent to the 
applicable AISC Category, as determined and approved by the Authority. 

5. If the prime fabricator subconfracts any portion of the work, the subconfractor is subject 
to the same requirements as the prime fabricator. 

C. Welding Consultant 

1. The Fabricator shaft employ a welding consultant responsible for the review or writing of 
all shop and field welding procedures (See 1.07.B.l.d). The welding consultant shall 
possess as a minimum a Bachelor of Science Degree in Metallurgical Engineering and 
demonsfrate a minimum of 10 years experience in the welding of heavy steel sections: 
bridge and fracture critical members. Submit resume for review and approval. 

D. Field Welders: All welders shall be certified in the City of New York using AWS procedures 
and the following: 

1. The Confractor shall provide the Engineer with certifications for each welder. The 
certification for each welding operator shall state name, name and titie of person 
conducting the certifying examination, bend ofthe specimens, weld position, test results 
and date of examination within a six-month period previous to starting on this project. 

E. Procedure Qualification 

1. For each weld type, the minimum plate size for welds in plates greater than 2 inches thick 
(t) is 10 inches by 20 inches by t for each ofthe two plates to be welded together. 

2. Three macro-examinations shall be performed on each sample such that one is taken near 
the end of the weld and one near the centerline. Additionally, three hardness fraverses 
shaft be performed: one near the top surface, one through the mid-plane, and one near the 
bottom surface. 

3. Two sets of Charpy V-notch impact (CVN) toughness tests shall be performed on each 
weld qualification sample. CVN specimens shall be taken from the weld and heat-
affected zone (HAZ) near the end and centerline ofthe weld qualification sample. These 
CVN specimens shall exhibit at minimum toughness level of 30 ft-lb at 40 degrees F for 
HAZs and 20 ft-lb at 0 degrees F for weld metal. 
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4. The qualification test plates shall be adequately consfrained so as to simulate the extent of 

consfraint that will occur in the actual welded connections. 

5. Preheat and interpass temperatures shall be maintained as specified herein. 

1.09 SHPPflSTG 

A. All material that has been inspected and accepted by the Authority's Quality Assurance shop 
inspector will be stamped with the initials "PA" and a number near its piece mark. A stamped 
shipment report will also be provided and shall accompany each shipment. Any material that is 
shipped to the jobsite that is not stamped or included on the shipment report and noted as 
"Accepted" on said shipment report shall immediately be rejected by the Engineer and shall not 
be permitted to be unloaded at the jobsite. Application of the inspector's stamp does not imply 
that the material will not be rejected by the Authority if subsequently found to be damaged or 
defective. 

1.10 DELIVERY, STORAGE AND HANDLE^G 

A. Deliver materials to the constmction site at appropriate intervals so as to ensure unintermpted 
progress of Work. 

B. ' Material shaft be stored in an area designated or approved by the Engineer. Stmctural steel shall 
be drained properly. Provide weep holes and clean outs as required to keep steel free from 
water. Adequate shoring and protection shall be provided to prevent distortion and other 
damage. Store materials to permit easy access for inspection and identification. Keep steel 
members off ground by using pallets, platforms, or other supports. Protect steel members and 
packaged materials from corrosion and deterioration. Use special care in handling to prevent 
local or global distortion of Stmctural Steel Type 1 members and to prevent damage to any shop 
applied coatings. 

C. Any damages, including damages to coatings, shall be repafred by the Confractor at no cost to 
the Authority. 

PART 2-PRODUCTS 

2.01 MATERIALS 

A. Stmctural Steel 

1. Stmctural steel shall mean stmctural steel as defined in Section 2 - Classification of 
Materials of the AISC "Code of Standard Practice for Steel Buildings and Bridges." 
Stmctural steel shall conform to types shown on the Contract Drawings. 

2. All stmctural steel shapes and plates identified as bridge or fracture critical members 
shaft meet the following Charpy V-notch impact requirements when tested in accordance 
witii ASTM A673: 

a. ASTM A709 steel shaft meet the requirements of Zone 2 for fracture critical 
tension components. 
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b. Aft other fracture critical steel shall have a minimum Charpy V-notch value of 30 

ft-lb at 40 degrees F tested at frequency level "P." 

3. All other stmctural steel shapes and plates shall meet the following Charpy V-notch 
impact requirements when tested in accordance with ASTM A673: 

a. Test not required for steel plates and stmctural steel shapes with elements up to 2" 
in thickness. 

b. All 50 grade steel plates and stmctural steel shapes with elements 2" and greater 
shall have a minimum Charpy V-notch value of 30 ft-lb at 40 degrees F. 

c. All grade 70 and grade 100 steel plates and stmctural steel shapes with elements 2 
inches and greater shall meet the requirements of Zone 2 for non-fracture critical 
tension components. 

d. The Charpy V-notch-impact testing frequency shaft be "H". 

B. . High Sfrength Bolts 

1. High sfrength bolts, nuts and washers shall be of the types shown on the Confract 
Drawings. Joints using high sfrength bolts shall conform to the provisions of the AISC 
"Specifications for Sttucttiral Joints using ASTM A325 or A490 Bolts." 

2. When bolt requirements caimot be provided by ASTM A325 or A490 bolts because of 
requirements for lengths exceeding 12 diameters or diameters exceeding 1 V̂  inch, bolts 
or threaded rods conforming to ASTM A354 Grade BC, A354 Grade BD, or A449 are to 
be permitted to be used in accordance with the provisions for threaded rods in Table J3.2 
of the "Specification for Stmctural Buildings, March 9, 2005," published by the 
American Institute of Steel Constmction, Inc. The number of bolts and bolt diameter 
shall be as shown on the Confract Drawings. 

C. Anchor Bolts 

1. Anchor bolts shall conform to ASTM type shown on the Confract Drawings and shall be 
the regular hexagon-bolt type. 

D. Welding Elecfrodes: 

1. Comply with AWS Dl.l (Dl.5 for bridge and fracture critical members). 

2. All weld metal for 50 grade steel shall have a minimum Charpy V-notch impact value of 
20ft.-lb at 0 degrees F, unless otherwise noted. 

3. All weld metal for 70 grade steel and higher shall have a minimum Charpy V-notch 
impact value of 20 ft-lb at minus 20 degrees F, unless otherwise noted. 

4. Provide the lowest possible hydrogen content filler material (elecfrode) for all weld types, 
including fillet welds. 

E. Grout: Inaccordance with Section 03602. 

F. Primer: Inaccordance with Section 09910. 

2.02 FABRICATION 

A. Cleaning and Preparation of Steel Surfaces shaft be in accordance with Section 09910. 

»; 

• 
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B. Fabrication shall not begin without approvals for the following; 

1. Shop Drawings 

2. Quality Confrol Plan including Fracture Confrol Plan for FCM's 

3. Welding Procedure Specifications 

4. Procedure Qualification Records (if applicable) 

5. Welder Qualifications 

6. Mift Test Reports 

7. Metal Pre-healing and post-heating requirements 

8. Quality Confrol personnel, including an AWS Certified Welding Inspector (CWI) and 
non-destmctive testing personnel that meet ASNT SNT-TC-1 A Level n qualifications. 

C. Any fabrication performed without prior approval of these items shaft not be accepted. In 
addition, a copy of all signed approvals, including the supporting documentation, shall be in the 
possession of the fabrication shop prior to the commencement of fabrication and shall be made 
available to the Authority. 

D. Fabricate and assemble stmctural assemblies in shop to greatest extent possible. Provide 
camber and fabricate items of stmctural steel in accordance with the standards and 
specifications referenced herein and as indicated on shop drawings approved by the Engineer. 
Fabricate within tolerances specified in Section 6 of AISC Code of Standard Practice or as 
shown on the Confract Documents. 

E. Properly mark and match-mark materials for field assembly. Fabricate for a delivery sequence, 
which will expedite erection and minimize field handling of materials. 

F. Employ the foftowing additional fabrication techniques for Stmctural Steel Type 1: 

1. At field joint locations the member shall be shop-fabricated as a single unit, with a 
precision-cut joint or it shall be pre-assembled mto a single unit to confirm the 
connection fit-up prior to shipping. 

2. Welds Ground Flush: 

a. For exposed members, all groove welds to within 20 feet of adjacent top of slab to 
be ground to "flush surfaces" as specified in AWS Dl.l with the exception that the 
weld surface shall be within 1/16 inch of surrounding plate surface. 

b. For groove welds of exposed members located greater than 20 feet above adjacent 
floor slab, welds shall be ground to flush surface to be no more than 1/8 inch from 
the surrounding plate surface. 

3. Mill Mark Removal; Fabricator shaft deliver steel with no mill marks (stenciled, stamped, 
raised etc). If necessary, mill marks shall be omitted by cutting of mill material to 
appropriate lengths. 

G. Refer to Article 3.02 for additional requirements. 
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2.03 SHOP PAINTING" 

A. Unless otherwise shown on the Confract Drawings, shop paint all stmctural steel, except the 
foftowing: 

1. Members or portions of members to be embedded in concrete or mortar. Paint embedded 
steel which is partially exposed on exposed portions and initial 2 inches of embedded 
areas only. 

2. Surfaces which are to be welded. 

B. For high sfrength bolted surfaces with slip critical connections, paint with an approved slip 
critical zinc rich prime coating only. 

C. Apply an additional coat of paint to surfaces which are inaccessible after assembly or erection. 
Change color of additional coat to distinguish it from first. Where shop painting is required, 
paint erection marks on painted surfaces. 

D. Type of paint and surface preparations, if any, shall be as shown on the Confract Drawings, or 
as specified in Section 09910. 

E. Notify the Authority Materials Engineering Division 15 days prior to starting painting work so 
arrangements can be made to inspect surface preparation prior to coating. In addition to 
inspecting surface preparation and coatfrig the Authority will also perform tests to confirm blast 
profile, dry film thickness and adhesion. Samples of coatings may be selected for testing by the 
Engineer. 

PART3-EXECUTION 

3.01 PREPARATION 

A. Work Under Other Sections 

1. Examine all Work prepared under other Sections of these Specifications to incorporate 
the Work of this Section and ensure any defects affecting installation are corrected. Prior 
to commencement of the Work under this Section, verify the dimensions and coordinate 
the stmctural steel Work with Work under other Sections. 

B. Anchor Rods and Embed Plates 

1. The Confractor shall ascertain by accurate survey the location, alignment and elevation of 
the anchor rods and plates embedded in the concrete under other Sections, at least 21 
working days prior to the start of the stmctural steel erection. Any discrepancy between 
the Confract Drawings and Specifications and the as-built conditions shall be corrected, 
as approved by the Engineer, prior to the start of steel erection. 

3.02 ASSEMBLY 

A. Workmanship: The Authority's inspector may requfre any welder be requalified if, in the 
opinion of the Authority's inspector, the workmanship of the welder has created a reasonable 
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doubt as to the proficiency ofthe welder in accordance with AWS Dl.l and Dl.5 for bridge or 
fracture critical members. Ifa welder is required to be requalified, preparation of test samples 
and subsequent tests shall be conducted at the sole expense of the Confractor and shall be 
witnessed by the Authority's inspector. Should the welder fail the recertification test, the 
welder shaft be permanently removed from performing work on the project using that welding 
process. Welder qualifications shaft be performed in accordance with AWS requfrements. 

B. Holes: Comply with referenced standards and specifications and the foftowing; 

1. Holes shall not be enlarged by buming. Buming or drifting misaligned holes wift not be 
permitted. Holes that must be enlarged shall be reamed. Drift pins will be allowed only to 
bring together the several parts for cormection. 

2. Holes shall be provided in members to permit connections to the work of other frades or 
confracts only where specifically indicated on the Confract Drawings, or when approved 
by the Engineer. 

C. Cutting; Comply with referenced standards and specifications and the following: 

1. The use of manual gas-cutting to correct misalignment shall only be permitted where 
approved by the Engineer. 

2. All thermally cut surfaces shall be ground to a bright metal finish and if the surface is to 
be subsequently welded, shall be inspected by magnetic particle testing (MT). 

3. The thermally cut surfaces of weld access holes for plates 1 inch thick and greater shaft 
be ground to a bright metal finish and then inspected by magnetic particle testing (MT). 

D. Bolting: Comply with referenced standards and specifications and the followmg: 

1. Bolts shall be driven accurately into the holes without damaging the threads. Bolt heads 
shall be protected from damage during driving. Bolt heads and nuts shall rest squarely 
against the metal. Where bolts are to be used on beveled surfaces having slopes greater 
than 1 in 20 with a plane normal to the bolt axis, beveled washers shall be provided to 
give full bearing under the head or nut. Bolt threads for unfinished bolts or any bolts 
which are shown as "snug tight" shall be deformed to prevent the nuts from backing off 

2. Anchor rods and base plates shall be labeled and shipped in sets indicating sizes and 
locations of columns. Delivery of anchor rods shall be made in ample time prior to the 
start of related concrete work. Rigid steel templates shall be fiimished, together with 
instmctions for setting of anchor rods. Provide 3-inch by 3-inch by 5/16-inch minimum 
plate washers between top of base plate and bottom of anchor rod nuts. 

E. Welding: Comply with referenced standards and specifications and tiie following: 

1. The surface to be welded and the fifter material to be used shaft be subject to inspection 
before welding is performed. 

2. The heat, input, length of weld, weld sequence and cooling process shaft be confrolled to 
prevent distortions. For weldments whose configuration could resfrain confraction during 
cooling of the weldment, exfreme precautions should be taken. Sequence of welding 
operations shall confonn to the approved shop and erection drawings. 

3. Each welder shall mark thefr identification symbol on their work. 

4. Where rolled shape elements or plates exceeding 2 inches in thickness are to be welded 
the following additional preheat requfrements shall apply: 
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a. The Confractor shall demonsfrate that the preheat can be maintained without 

relying on the heat from the arc. This shall be demonsfrated prior to the start of 
production welding. For field welding, the Confractor shall provide a shelter to 
protect each joint from inclement weather {rain, snow, etc.}, from start until 
completion ofthe joint 

b. The preheat shall be maintained throughout the thickness of the material for a 
distance equal to the material thickness or 3 inches, whichever is greater, on both 
sides of the joint at a minimum. Where different thicknesses of steel are being 
joined, the greater thickness shaft govem. Preheat shall be measured on the face 
opposite the side of the heat application. Preheat shall be applied uniformly in a 
manner that does not harm the surface of the material nor cause surface 
temperatures to exceed 1100 degrees F. 

5. Welding of fracture critical members shall conform to AWS Dl.5, Section 12 except as 
modified herein. 

6. Pre-Heat Requirements 

a. Aft welds in FCM and bridge plates and shapes less than 1-1/2 inch in thickness 
shall have a minimum preheat and interpass temperature of 200 degrees F. 

b. Welds in plates with a thickness of 1-1/2 inch or greater (including non-FCMs) 
shaft have a minimum preheat and interpass temperature of 300 degrees F. 

c. For FCMs, where the preheat temperattires of Tables 12.3 to 12.5 of AWS Dl.5 
exceed the temperatures given herein, the temperature in the table shall govem. 

7. Post-Heat Requirements 

a. For FCM plates and shapes with thickness of 3 inches or greater, the incorporation 
of hydrogen diffusion post heat freatment per Section 12.15 of AWS Dl.5 is 
required. Post weld heat freatment of 450 degrees F to 600 degrees F for 1 hour 
per inch of thickness is required. 

8. All weld bevel surfaces shall be ground to bright metal finish. 

9. Low hydrogen welding practices shall be utilized for all weld types including fillet welds. 

10. Removal of Backing Bars 

a. For fracture critical members that are not designated as bridge members, the 
backing bar in CJP welds, fransverse to the dfrection ofthe sfress, shall be removed 
after completion of welding, and the root shall be ground and inspected by MT 
unless it is otherwise indicated on the Contract Drawings that the backing bar may 
remain. At these locations where it is identified on the Confract Drawings that the 
backing bar may remain in place, the root pass shall be cleaned, and inspected by 
MT prior to continufrig with the weld. All defects and ftaws shall be removed and 
repaired prior to proceeding with the remainder ofthe weld. 

b. For fracture critical members that are also designated as bridge members, the 
backing bar in CJP welds, fransverse to the direction of sfress, shall be removed 
after completion of welding and the root shall be ground and inspected by MT. All 
defects in the root weld shall be repaired and rewelded per AWS requirements 
(including post heat requfrements as applicable). AWS pre-heat requfrements for 
repair ofthe root weld is not requfred 

11. Where access permits, all CJP welds shaft be made from both sides ofthejoint. 
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12. The root pass of all groove welds of FCMs and of members with thickness 4 inches and 

greater, shall be back-gouged on the back side of the weld (unless where the backed bar 
is permitted to remain) and inspected by MT prior to depositing any additional weld 
metal. 

13. Weld passes shall be sequenced to minimize residual sfresses. 

14. Each weld pass shall be thoroughly cleaned prior to depositing the next pass. 

15. Groove welds in fracture critical members shall be ground flush with the parent base 
metal. 

16. Tack welds shall be subject to the same requirements as the primary weld unless the tack 
welds are consumed by the SAW welding process. 

F. Bearing Surfaces: Comply with referenced standards and specifications and the following: 

1. Protect milled and sawn bearing surfaces with an approved mst-inhibiting coating which 
is to be removed immediately prior to erection. 

G. Temporary Attachments 

1. Temporary attachments to FCMs must be pre-approved by the Engineer in writing, and 
shall be shown on the shop drawings. 

2. When run-off tabs are utilized in CJP welds and subsequently removed by thermal 
cutting, the ftame cut surfaces shaft be ground to a bright metal finish and inspected using 
MT. 

3. All temporary attachments on fracture critical members shall be removed, ground flush to 
a bright metal fmish, and inspected by MT. Attachments to non-fracture critical 
members may only be left in place with prior written approval of the Engineer. 

4. Removal of temporary attachments to FCMs shall be subject to the weld removal 
requirements of AWS Dl.5, articles 12.13.2 and 12.13.3. 

3.03 ERECTION 

A. Workmanship: Set structural frames accurately to lines and elevations indicated. Align and 
adjust various members forming part of complete frame or stmcture before permanently 
fastening. Clean bearing surfaces and other surfaces which will be in permanent contact before 
assembly. Perform necessary adjustments to compensate for discrepancies in elevations and 
alignment. Level and plumb individual members of stmcture within tolerances specified in 
Section 7 of the AISC Code of Standard Practice or as shown on the Confract Drawings. 
Establish requfred leveling and plumbing measurements at mean operating temperature of 
stmcture. Make allowances for difference between temperature at time of erection and mean 
temperature of stmcture when completed and in service. 

B. Procedure: Erection shaft match the approved sequence of constmction plan. Where deviations 
to this plan are required, submit revisions for review and approval at least 30 days prior to 
anticipated change. 

C. Temporary Shoring and Bracing: Provide temporary shoring and bracing members with 
connections of sufficient sfrength to bear imposed loads. Remove temporary members and 
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connections when permanent members are in place and final connections are made. Provide 
temporary guy lines to achieve proper alignment of stmctures as erection proceeds. 

D. Errors: Immediately report to the Engineer any errors in shop fabrication, deformations 
resulting from handling and fransportation and improper erection that affect the assembly and 
fitting of parts. Prepare details for corrective work and obtain approval of the method of 
correction. Approved conections shall be made expeditiously at the sole expense of the 
Confractor. 

E. Column Base Plates: Column base plates shall be supported and aligned on steel shims or 
leveling nuts. After the supported members have been plumbed and properly positioned the 
anchor nuts shall be tightened, in preparation for grouting. Wedges and shims shall be cut off 
flush with edges of plates and shall be left in place. The use of leveling plates will not be 
permitted unless specifically indicated on the Confract Drawings. Aft base plates greater than 20 
inches in any dimension shaft be set on steel angle seats or shim packs. 

F. Grouting: Refer to Section 03602. Base plates shall be grouted immediately after the first tier of 
columns is plumbed. Steel erection shall not proceed above the fust tier untft base plates are 
grouted. 

G. Bolting and Welding of Stmctural Steel: See Article 3.02. 

H. Bearing Surface; Clean bearing surfaces and surfaces that will be in permanent contact before 
the members are assembled. 

I. Field Splices: Fastening of splices of compression members shall be done after cleaning of the 
surfaces and the abutting surfaces have been brought completely into contact. Any remaining 
gaps shall be filled with steel shims driven into place and cut flush. Tack weld shims to each 
other and to members. Splices will be permitted only where indicated on the Confract Drawings 
or the approved shop drawings. Bevel weld splices shall use runoff tabs, which shall be cut off 
and ground smooth after weld completion. 

J. Driftpins: Driftpins may be used only to bring together the several parts and shaft not be used in 
such a manner as to distort or elongate the hole. Poor matching of holes shall be corrected by 
drilling to the next larger size and the use of larger size bolts. Plug welding and redrilling will 
not be permitted, unless approved by the Engineer. 

K. Hammering: Hammering which may injure or distort the members will not be permitted. 

L. The use of cutting torches in the field shall not be permitted without the specific approval of the 
Engineer for each application. 

M. Employ the foftowing additional erection techniques for Stmctural Steel Type 1: 

1. Erect pre-painted finish pieces using padded slings or other methods such that they are 
not damaged. Provide padding as requfred to protect while rigging and aligning 
member's frames. 

2. Weld tabs for temporary bracing and safety cabling only at points concealed from view in 
the completed stmcture. Where weld tabs on exposed surfaces are approved by the 
Engineer they shaft be removed and ground to a smooth profile with adjacent surfaces. 
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3. Do not locate weld access holes in exposed portions of Type 1 stmctural steel without the 

written approval ofthe Engineer. 

N. Additional Material and Labor: If the Confractor furnishes additional material and labor for the 
purpose of erection or if the erection method requfres that material be added to certain members, 
the required modifications shall be at the sole expense of the Confractor. 

O. Touch-up Painting: Immediately after erection, clean field welds, bolted connections, and 
abraded areas of shop paint. Apply paint to exposed areas using same material as used for shop 
painting in accordance with Section 09910. 

P. Miscellaneous: 

1. Where headed steel studs are called for to be welded to tops of beams, these beams are 
designed to act compositely with the concrete floor slab 

2. Provide temporary planking and working platforms as necessary to effectively complete 
Work. 

3.04 FIELD TESTS 

A. The Confractor shaft perform field tests and inspections as required by Article 1.06, the 
approved Confractor's Quality Confrol Plan and the Sequence of Constmction Plan. Tests and 
inspections of the following items shall be performed in accordance with the Codes and 
Standards referenced in 1.04: connections; proper tensioning of bolts; levels, plumbness and 
aligiunent of framing; and field painting. 

B. The Authority will perform all quality assurance testing and the Confractor shall perform all 
quality confrol inspections for field bolting and welds in accordance with this Section. The 
Confractor shaft supply all equipment and personnel necessary to allow safe access for said 
testing and inspection, at no additional cost to the Authority. 

C. Scheduling: 

1. Every 2 weeks, the confractor shall submit an updated schedule for the following 6 
weeks, indicating all testing and inspections required during that period. 

2. Every week, the confractor shall submit an updated schedule for the foftowing 2 weeks, 
indicating anticipated shift hours that will require the Confractor's inspector to be present 
during that period. 

3. The confractor shall submit written notification, by email to those individuals identified 
by the Engineer, a minimum of 24 hours in advance of all Confractor inspections and 
testing, indicating, location and start/fmish times of said inspections and testing. 

END OF SECTION 
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SECTION 05311 

STEEL DECK 

PARTI-GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for steel floor, roof and form deck. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Comply with applicable provisions ofthe following specifications; 

1. American fron and Steel Institute (AISI) 
2. American Welding Society (AWSI) 
3. Steel Deck Instittite (SDI) 

1.03 RELATED SECTIONS 

A. Section 01352 ~ Sustainable Design Requirements 

1.04 REFERENCES 

A. American fron and Steel Institute (AISI) 

1, North American Specification for the Design of Cold-Formed Steel Stmctural 
Members 

B. American Welding Society (AWS) 

L Dl. l - StiTictural Welding Code - Steel 
2, Dl .3 - Stmctural Welding Code - Sheet Steel 

C. ASTM fritemational (ASTM) 

1. A3 6 - Standard Specification for Carbon Stmctural Steel 
2. A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold Finished 
3. A653 - Standard Specification for Steel Sheet, Zinc Coated (Galvanized) or Zinc-

fron Alloy-Coated (Galvannealed) by the Hot-Dip Process 
4. A780 - Standard Practice for Repair of Damaged and Coated Areas of Hot Dip 

Galvanized Coatings 
5. A1008 - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, 

Stmctural, High-Sfrength Low-Alloy, High-Sfrength Low-Alloy with Improved 
Formability, Solution Hardened, and Bake Hardenable 

D. Steel Deck histittite (SDI) 
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1. Design Manual for Composite Decks, Form Decks and Roof Decks - Publication 
No.31. 

2. Diaphragm Design Manual Third Edition - Publication No. DDM03. 

E. Factory Muttial (FM) Global 

1. 1 -28 Wind Loads to Roof Systems and Roof Deck Securement Data Sheet 

1.05 SUSTAftvfABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requfrements 

1. The Authority requfres the Confractor to implement practices and procedures to 
meet the Confract's sustainable design requirements. The Confractor shaft ensure 
that the requfrements related to these goals, as defined in Section 01352 and the 
articles below, are implemented to the flillest extent. Substitutions, or other 
changes to the Work proposed by the Confractor, shall not be allowed if such 
changes compromise the stated Sustainable Design Performance Criteria. 

B. Sustainable Design Performance Criteria 

1. Metal decking shall contain a minimum of 25 percent (by weight) recycled 
content, calculated by adding the post-consumer recycled content percentage to 
one-half of the post-industrial recycled content percentage. Certify the recycled 
content in accordance with the Sustainable Design Submittal Requirements of 
this Section. 

2. The manufacturing location (final assembly) of the metal decking shall be 
documented in accordance with the Sustainable Design Submittal Requirements 
of this Section. 

3. The origin ofthe raw materials from which the metal decking was manufactured 
shall be documented in accordance with the Sustainable Design Submittal 
Requirements of this Section. 

4. All field-appfted adhesives, sealants, paints and coatings relating to Work of this 
Section shall meet the requfrements of Section 01352. 

1.06 QUALITY ASSURANCE 

A. The entity performing the Work of this Section shall have a minimum of five years 
experience in metal decking work involving complexities similar to those requfred under 
this Section, and shaft employ labor and supervisory personnel experienced in this type of 
Work. 

B. The Confractor shall employ currenfty qualified welding processes and welding operators 
in accordance with AWS Code requirements and shall provide certification that welders 
to be employed in the Work have satisfactorily passed AWS qualification tests. 

C. Shear connector welds wift be inspected and tested according to the requirements of 
AWS D.1.1 for stud welding. Confractor shall remove and replace work that does not 
comply with the specified requfrements. 
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D. The composite behavior of floor deck shaft be verified by tests as specified in SDI 
Publication No. 31. See Section C 1.0 ofthe design manual for composite steel ftoor deck. 

E. The composite behavior of cellular metal floor deck (for electrical distribution) with the 
concrete slab shall be verified by tests similar to that specified in SDI Publication No. 31. 
See Section Cl.O ofthe design manual for composite steel floor deck, also Sections 
RDl.O for steel roof deck and NCl.O for non-composite steel floor deck (form deck). 
Refer to RDl.O or Cl.O (if applicable) for the specifications pertaining to cellular metal 
ftoor deck. Where french headers intermpt the composite action of concrete slab with 
metal deck, the deck shall be considered non-composite. The deck sheet shall be 
modified as required by the Engineer. 

1.07 SUBMITTALS 

A. All submittals shall be in accordance with the requirements of "Shop Drawings, Catalog 
Cuts and Samples" of Division 1 - GENERAL PROVISIONS. 

B. Shop Drawings 

1. The shop drawings shall clearly indicate the dimensions, section properties, 
material types and fuiishes with ASTM designations, hardware, framing, laps, 
reinforcement, coimections, anchorage, sump pans, cant strips, ridge and valley 
plates, closure strips, poifr strips, factory installed knockouts and other details 
required by the Work of this Section. The preparation of these drawings shall be 
coordinated with the Work of other Sections. 

2. Layout of electrical distribution ducts and frenches in cellular metal floor. 

C. Catalog Cuts, Materials Certification and Test Results 

1. Submit the following information related to welding: 
a. Certification that welders to be employed in the Work have satisfactorily 

passed AWS qualification tests. 
b. Written field welding procedures. 

2. Submit a letter of certification from the deck manufacturer stating that the design 
and fabrication of the metal decking to be installed under this Section are in 
accordance with these specifications and SDI Design Manuals. 

3. Test data, calculations or design charts for self tapping screws prepared by the 
screw manufacturer. 

D. Samples 

1. Submit samples ofthe metal decking of sufficient size to show the materials, 
finishes, constmction, connections and workmanship involved in fabrication of 
the decking. 

E. Constmction procedures and Quality Assurance Documents 

1. Submit manufacturers recommended installation instmctions. 

F. Sustainable Design Submittal Requirements: The Confractor shall submit the Sustainable 
Design certification items hsted herein. Sustainable.Design submittals shall include the 
foftowing: 
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1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. Information to be supplied for this form shall 
include: 

a. Cost breakdowns for the materials included in the Confractor's Work. 
Cost breakdowns shall include total cost plus itemized material costs. 

b. Where required by the Sustainable Design Perfonnance Criteria of this 
Section, the following information shaft also be supplied: 
1) The amount of post-consumer and/or post-industrial recycled 

content in the supplied product(s). 
2) The manufacturing location ofthe supplied product(s). 
3) The location (source) of the raw materials used to manufacture 

the supplied product(s). 
4) The VOC content of all adhesives, sealants, paints, and coatings 

appfted on site as part of this Work. 
5) Include total cost for aft wood products and itemized costs for all 

FSC-certified wood products. 
2. Published product literature or letters of Certification, provided from the product 

manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for the SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for apphcable products. Applicable 
products include, but are not limited to field-apphed adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature, 
or a letter of certification from the manufacturer can be submitted in addition to 
tiie MSDS to indicate the VOC limits). 

5. The Sustainable Design submittal information shall be assembled into one (1) 
package per Section or frade, and sent to the Engineer. 

1.08 DELIVERY, STORAGE AND HANDLESIG 

A. Do not bend or mar decking. 

B. Store off ground, with one end elevated for drainage. 

C. Cover decking with waterproof material. 

D. Do not store on roof or floor framing unless material is securely tied down, and the 
framing has been analyzed to ensure that such storage wftl not cause an overload. 
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PART2-PRODUCTS 

2.01 MATERIALS 

A. The following materials shall conform to the types shown on the Confract Drawings. The 
types are indicated by the ASTM Intemational (ASTiVI) Specifications Designation for 
each. 

1. Steel for Painted Deck Units: ASTM A1008. 
a. For composite ftoor deck use SS Grades 33 and 40. For non-composite 

floor deck and for roof deck, use SS Grades 33,40 or 80. 
2. Steel for Galvanized Metal Deck Units: ASTM A653 SQ Grade 33. 
3. Steel for Galvanized Steel Form Deck: ASTM A653 Sttucttiral Quality (SQ) 

Grade 40 or 50. 
4. Miscellaneous Steel Shapes: ASTM A36. 

2.02 ACCESSORIES 

A. Shear Connectors, if any 

1. Headed sttid type, ASTM A108, Grade 1015 or 1020, cold-finished carbon steel, 
AWS Dl.l Type B. 

B. Sheet Metal Accessories 

1. Commercial quality, ASTM A653, galvanized (coating designation G90). 

C. T-toggles when their use is permitted by the Engineer. 

2.03 FABRICATION 

A. General 

1. Form deck units in lengths to span three or more supports with flush, telescoped 
or nested 2-inch laps at ends and interlocking or nested side laps, unless 
otherwise shown on the Confract Drawings. The deck manufacturer's design and 
fabrication shall be based on the total load sfress limited to 20,000 psi for roof 
deck and 22,000 psi for ftoor deck. The live load deflection of floor deck by 
acting compositely with the concrete shall be limited to 1/360 of the span. The 
deflection of roof deck under design live load shaft not exceed 1/240 ofthe span. 

2. Metal Joint Cover Plates, if any 
a. Fabricate metal joint cover plates of no less than the same thickness as 

decking for end-abutting ftoor deck units and at changes in direction. 
Form to match contour of deck units, and to be approximately 6 inches 
wide. 

3. Metal Closure Strips, if any 
a. Fabricate metal closure strips, for cell raceways and openings between 

decking and other constmction, of no less than 0.045-inch, minimum 
(18-gauge) sheet steel imless otherwise shown on the Confract Drawings. 
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Form to provide tight-fitting closures at open ends of cefts or flutes and 
sides of decking. 

4. Roof Sump Pans 
a. Fabricate from single piece of 0.071-inch, minimum (14-gauge) 

galvanized sheet steel with level bottoms and sloping sides to direct 
water flow to drain, unless otherwise shown on the Confract Drawings. 
Provide sump pans of adequate size to receive roof drains and with 
bearing flanges no less than 3 inches wide. Recess pans no less than 1-
1/2 inches below roof deck surface, unless otherwise shown on the 
Confract Drawings or required by deck configuration. Holes for drains 
shall be cut in field. 

5. Tolerances 
a. Fabrication tolerances for deck shall be in accordance with the provisions 

of SDI Publication No. 31. 

B. Composite Metal Deck 

1. Fabricate deck units with integral embossing or raised pattern to fumish 
mechanical bond with concrete slabs. 

2.04 SHOP PAJNTDSTG 

A. Galvanizing: ASTM A653. G60 (Z 180) minimum. 

B. Galvanizing Repair Paint 

1. High zinc dust paint complying with ASTM A780 and containing a minimum of 
92 percent zinc in the dry film 

2. Field applied repafr paint shaft comply with the VOC limits of Section 01352. 
The maximum allowable VOC content for zinc-rich paints is 100 grams/liter. 

C. Coating for Exposed Galvanized Deck Surfaces 

1. Where deck will remain exposed to view in the finished construction, the hot-
dipped, zinc-coated deck shall be coated by the same entity that is to apply the 
prime coat and all subsequent coats. 

D. Shop Prime Painting and Surface Preparation, if any 

1. Shop prime painting and surface preparation shall be as shown on the Confract 

Drawings. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. General 
1. Install deck units and accessories in accordance with manufacturer's 

(̂ ^k recommendations and approved shop drawings, and as specified herein. 
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2. Coordinate the location of deck bundles with stmctural steel erector to prevent ^ ^ 
overloading of stmctural members. ^ i ^ 

3. Place deck units on supporting steel framework, and adjust to fmal position with 
ends accurately aligned and bearing on supporting members before permanentiy 
fastening. Do not sfretch or confract side lap interlocks. 

4. Place deck units in sfraight alignment for entire length of mn of cells, and with 
close alignment between cells at ends of abutting units. 

5. Place deck units flat and square, secured to adjacent framing without warp or 
excessive deftection. 

6. Do not place deck units on concrete supporting stmcture until concrete has cured 
and is dry. 

7. Minimum bearing length of deck on supporting members shall be 1-1/2 inches, 
imless otherwise shown on the Confract Drawings. 

B. Fastening Floor and Form Deck Units 

I. Fasten floor and form deck units to steel supporting members by no less than 3/4-
inch diameter fusion welds spaced no more than 12 inches on center with a 
minimum of two welds per unit at each support. Side laps are to be welded with a 
maximum spacing of 36 inches on center. Tack weld at 4 feet on center for 
fastening end closures. 

C. Fastening Roof Deck Units 

1. Fasten roof deck units to steel supporting members by no less than 5/8-inch 
diameter fusion welds spaced not more than 12 inches on center at every support, 
and at closer spacing where required for lateral and uplift force resistance. Uplift 
resistance for the roof shaft meet the requirements of Class 1-90 rating in 
accordance with Factory Mutual (FM) Data Sheet 1-28. Side laps are to be 
welded with a maximum spacing of 36 inches on center. In addition, secure deck 
to each supporting member in ribs where side laps occur. 

D. Altemative Fastening of Deck Units 

1. Where shown on the Confract Drawings, an Engineer-approved self tapping 
screw fastener may be used in lieu of fusion welds specified above. Only one 
type of fastening method shall be used for the steel deck fastening. 

E. Welding 

1. Comply with AWS Code requfrements and procedures for appearance and 
quality of welds, and for methods used in correcting welding work. Use welding 
washers where recommended by deck manufacturer. Recommendations 
conceming the use of weld washers that appear in SDI Publication No. 31 shall 
be considered minimum requirements. 

F. Cutting and Fitting 

1. Cut and neatiy fit deck units and accessories around other work projecting 
through or adjacent to the decking. 

G. Reinforcement at Openings 
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1. Provide additional metal reinforcement and closure pieces as required for 
sfrength, continuity of decking and support of other Work shown on the Confract 
Drawings. 

H. Metal Joint Cover Plates, if any 

I. Provide metal joint cover plates at abutting ends and changes in direction of floor 
deck units, except where taped joints are required. 

I Roof Sump Pans 

1. Place over openings provided in roof decking, and weld to top decking surface. 
Space welds no more than 12 inches on center, with at least one weld at each 
comer. Cut opening in roof sump bottom to accommodate drain size shown. 

J. Shear Connectors, if any 

1. Weld shear connectors to supports through decking units in accordance with 
manufacturer's instmctions. Do not weld shear connectors through two layers 
(lapped ends) of decking units. Weld only on clean, dry deck surfaces. 

K. Closure Sfrips 

1. Provide metal closure strips at open uncovered ends and edges of roof decking, 
and in voids between decking and other constmction. Weld into position to 
provide a complete decking installation. 

L. Touch-up Painting 

1. After decking installation, wire bmsh, clean and paint scarred areas, welds and 
mst spots on top and bottom surfaces of deck units and supporting steel 
members. Touch up galvanized surfaces with galvanizing repair paint applied in 
accordance with manufacturer's instmctions. Touch up painted surfaces with 
same type of shop paint used on adjacent surfaces, fri areas where shop-painted 
surfaces are to be exposed, apply touch-up paint to blend into adjacent surfaces. 

3.02 PROTECTION 

A. Do not use deck imits for storage or working platforms until permanently secured in 
position. 

B. Assure that weight of steel deck and wet concrete weight as determined by design slab 
thickness do not exceed acceptable levels indicated by the manufacturer's load tables. 
Such loads shall be limited so that the maximum sag is less than 1/180 ofthe span or 3/4 
inch, whichever is less. Calculated deftection shall be relative to supporting members. 

C. No deck placed or stored shall be left unsecured at end of each day's Work. Deck units 
shall be secured from movement due to wind at all times. 

END OF SECTION 
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SECTION 05311 

STEELDECK 

INSTRUCTIONS TO SPECIFIER 

A. The specifier shaft review all items listed in 1.07 "Submittals". Remove items that are not 
apphcable to this project and add to 1.07 "Submittals" under the proper headings, any submittal 
items that are intended to be shown on the confract drawings. Review the final 1.07 
"Submittals" with the Principal/Senior Engineer in charge. 

B. Ensure that the Confract Drawings show: 

1. Type, size and finish of deck units. 
2. Shear connectors, if any. (2.02 A) 
3. Shop prime paint and surface preparation, or galvanizing, if any. 
4. Welds where heavier than standard. 
5. For decks with diaphragm action and for deck at roof edges, show the increased 

number and/or size of attachments at supports and side laps. 
6. If screw fasteners are to be used as an altemative to fusion welds, specify 

fasteners and all spacings on drawings. 

END OF INSTRUCTIONS 

• 
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SECTION 05400 

COLD-FORMED IVIETAL FRAMING AND SHEATHING SYSTEM 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for cold-formed metal framing systems. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Design Criteria: Items requiring design computations shall be designed by the Confractor 
to comply with AISI North American Specification for the Design of Cold-Formed Steel 
Stmcmral Members, Standard for Cold-Formed Steel Framing - General Provisions, and 
with apphcable building codes. 

1.03 RELATED SECTIONS 

A. . Section 01352-Sustainable Design Requirements 

B. Section 09250 - Gypsum Drywall. 

1.04 REFERENCES 

A. American fron and Steel Institute (AISI) 

1. North American Specification for the Design of Cold-Formed Steel Stmctural 
Members. 

2. Standard for Cold-Formed Steel Framing - General Provisions. 

B. ASTM Intemational (ASTM) 

1. A123 - Specification for Zinc (Hot-Dipped Galvanized) Coatings on Iron and 
Steel Products. 

2. A653 - Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process. 

3. A780 - Practice for Repair of Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings. 

4. C954 - Specification for Steel Drift Screws for the Application of Gypsum Panel 
Products or Metal Plaster Bases to Steel Sttids from 0.033 in. (0.84 mm) to 0.112 
in. (2.84 mm) in Thickness. 
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5. C955 - Specification for Load-Bearing (Transverse and Axial) Steel Studs, 
Runners (Tracks), and Bracing or Bridging for Screw Application of Gypsum 
Panel Products and Metal Plaster Bases. 

6. C1007 - Specification for Installation of Load Bearing (Transverse and Axial) 
Steel Studs and Related Accessories. 

7. CI 177 - Specification for Glass Mat Gypsum Subsfrate for Use as Sheathing. 

8. C1513 - Specification for Steel Tapping Screws for Cold-Formed Steel Framing 
Connections. 

9. E96 - Test Methods for Water Vapor Transmission of Materials 

10. El 19 - Test Methods for Fire Tests of Building Constmction and Materials. 

11. E283 - Test Method for Determining Rate of Air Leakage Through Exterior 
Windows, Curtain Walls, and Doors Under Specified Pressure Differences 
Across the Specimen 

C. American Welding Society, Inc. (AWS) 

1. D l . l - Stmcttiral Welding Code - Steel. 

2. D1.3 - Stmctural Welding Code - Sheet Steel. 

D. The Society for Protective Coatings (SSPC) 

1. Paint 20 - Paint Specification No. 20 - Zinc Rich Primers (Type I, Inorganic, and 
Type n. Organic). 

1.05 SUSTAINABLLTFY DESIGN REQUIREMENTS 

A. Sustainable Design General Requirements 

I. The Authority requfres the Confractor to implement practices and procedures to 
meet the Project's sustainable design requirements. The Confractor shall ensure 
that the requirements related to these goals, as defined in Specification Section 
01352 and the articles below, are implemented to the fullest extent. Substitutions 
or other changes to the Work proposed by the Confractor shaft not be allowed if 
such changes compromise the stated Sustainable Design Performance Criteria. 

B. SUSTAINABLE DESIGN PERFORMANCE CRITERL^ 

1. Gypsum board products shall contain a minimum of 5 percent (by weight) 
recycled content, calculated by adding the post-consumer recycled content 
percentage to one-half of the post-industrial recycled content percentage. Certify 
the recycled content in accordance with the Sustainable Design Submittal 
Requirements below. 

2. The manufacturing location (final assembly) of the gypsum board and steel 
framing shall be documented in accordance with the Sustainable Design 
Submittal Requirements of this Section. 
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3. Steel framing and support members (studs and mnners, wall and ceiling fiirring, 
ceiling framing) shall contain a minimum of 25 percent (by weight) recycled 
content, calculated by adding the post-consumer recycled content percentage to 
one-half ofthe post-industrial recycled content percentage. Certify the recycled 
content in accordance with the Sustainable Design Submittal Requirements 
below. 

4. The manufacturing location (fmal assembly) of gypsum board and steel framing 
shall be documented in accordance with the Sustainable Design Submittal 
Requirements of this Section. 

5. The origin ofthe raw materials from which the gypsum board and steel framing 
were manufactured shall be documented in accordance vrith the Sustainable 
Design Submittal Requirements of this Section. 

6. All field-applied adhesives, sealants, paints and coatings relating to Work of this 
Section shall meet the requfrements of Section 01352. 

1.06 QUALITY ASSURANCE 

A. Fire Resistance Rating; Where assemblies with ffre resistance ratings are shown on the 
Confract Drawings, provide materials and installations which are identical to tiiose of 
applicable assemblies tested in accordance with ASTM E 119 by an approved test 
agency. 

B. Testing Agency Qualifications: An independent testing agency with the experience and 
capability to conduct the testing indicated without delaying the Work, as documented in 
accordance with ASTM E699. 

C. Professional Engineer Quahfications: A professional engineer who is legally qualified to 
practice in the jurisdiction where the Project site is located and is experienced in 
providing engineering services ofthe type required for Work of this Confract. 

D. Welding Standards: Comply with applicable provisions of AWS Dl.l and AWS Dl.3. 

1. Certify that each welder has satisfactorily passed AWS qualification tests for 
welding processes involved and if pertinent, has undergone recertification. 

E. Single Source Responsibility: Obtain cold-formed metal framing and gypsum board 
products, each from a single manufacturer, or from manufacturers recommended by the 
prime manufacturer of each product. 

1.07 SUBMITTALS 

A. General: Submittals listed in this article shall be in accordance with the requirements of 
"Shop Drawings, Catalog Cuts, and Samples" of Division 1 - GENERAL 
REQUIREMENTS. 
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B. Product Data: Manufacturer's product information and instaftation instmctions for each l^V) 
item of steel framing system, accessories and gypsum sheathing. '̂ .....-̂  

C. Shop Drawings: For special components and installations not fiifty dimensioned or 
detailed in the manufacturer's product data. 

I. Include placing drawings for framing members showing size and thickness 
designations, number, type, location and spacing. Indicate welds, type and 
location of mechanical fasteners, anchorage, connections, supplemental 
sfrapping, bracing, bridging, reinforcing, splices, accessories and details required 
for complete installation. 

D. Certifications 

1. Mill certificates signed by manufacturer of cold-formed metal framing certifying 
that thefr products comply with requfrements, including uncoated steel thickness, 
yield sfrength, tensile sfrength, total elongation and galvanized coating thickness. 

2. In lieu of mift certificates, submft test reports from a qualified independent 
testing agency evidencing compliance with requirements. 

E. Constmction and Installation Procedures; For prefabricated (panelized) framing 
installations, submit constmction sequencing plan. 

F. Design Calculations: Submit calculations for loads and sfresses of metal framing or 
tmsses, sealed by a professional engineer registered in the state where the Work is to be 
erected. 

1. Submit stmctural calculations for metal framing, signed and sealed by a 
Professional Engineer licensed and registered in New York State, indicating 
compliance with these Design and Performance Requirements. 

G. Quahfications 

1. Testing Agency: Submit qualifications of testing agency. 

2. Professional Engineer: Demonsfrate capabilities and experience. Include list of 
completed projects with project names, addressees, names of architects and 
owners. 

3. Welder: Evidence of current AWS certification. 

H. Sustainable Design Submittal Requfrements: The Confractor shall submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shall include the 
foftowing: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. Information to be supplied for this form shall 
include; 

a. Cost breakdowns for the materials included in the Confractor's Work. 
Cost breakdowns shall include total cost plus itemized material costs. 
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b. The amount of post-consumer and/or post-industrial recycled content in 
the supplied product(s).* 

c. The manufacturing location ofthe supplied product(s).* 
d. The location (source) of the raw materials used to manufacture the 

supplied product(s).* 
e. The VOC content of aft adhesives, sealants, paints, and coatings applied 

on site as part of this Work.* 
f Include total cost for all wood products and itemized costs for all FSC-

certified wood products.* 
* If applicable- requirements are defined per the Sustainable Design Per­
formance Criteria, of this Section. 

2. PubHshed product literature or letters of Certification, provided from the product 
manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for the SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for applicable products. Applicable 
products include, but are not limited to field-applied adhesives, sealants, paints 
and coatings. Material Safety Data Sheets shall indicate the Volatile Organic 
Compound (VOC) Hmits of products submitted (If an MSDS does not include a 
product's VOC limits, then product data sheets, manufacturer literature, or a 
letter of certification from the manufacturer can be submitted in addition to the 
MSDS to indicate the VOC hmits). 

5. The Sustainable Design submittal information shall be assembled into one (1) 
package per Section or frade, and sent to the Engineer. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Deliver metal framing materials to constmction site in the manufacturer's unopened 
containers or bundles, fully identified with name, brand, type and grade. Protect metal 
framing from corrosion, deformation and other damage. Store off ground in a dry 
ventilated space or protect with suitable waterproof coverings. 

B. Deliver exterior sheathing materials in the manufacturer's original packaging, legibly 
identified. Store fiat and level, off ground and under cover, with provision for air 
circulation. Handle to prevent breakage and damage to board edges. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Subject to compliance with requfrements of this Section, fumish and instaft cold-formed 
metal fiaming by one ofthe following, or approved equal: 

1. Clark Steel Framing Systems, Middletown, OH 

2. Deitrich Metal Framing, fric., div. of Worthington Industries Co., Pittsburgh, PA 
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3. MarinoWARE, South Plainfield, NJ 

4. Super Stud Building Products Inc., Astoria, NY 

B. Subject to requfrements of this Section, fumish and instaft gypsum sheathing by one of 

the following, or approved equal: 

1. G-P Gypsum Corp., Atianta, GA 

2. BPB America Inc., Tampa, FL 

2.02 MATERLM.S 

A. Metal Framing Materials and Finish 

1. Minumum base-metal steel thickness of 0.0538 inch (16 gage) and heavier 
components; Stmctural quality steel sheet with a minimum yield point of 
40,000 psi or greater in conformance with stmcural design, complying with 
ASTM A653. 

2. Minimum base-metal steel thickness of 0.0428 inch thick (18 gage) and lighter 
components: Commercial quality steel sheet with a minimum yield point of 
33,000 psi, complying with ASTM A653. 

3. Sttids 

a. Manufacturer's standard C-shape or punched channel steel studs of type, 
size, shape and thickness shown on the Confract Drawings with 
1.675 inch flange width on C-shape and 1.365 inch flange width on 
pimched channel, unless otherwise shown. 

4. Track 

a. Same thickness as corresponding steel studs, sized to match, solid web. 
Track style, size and thickness for joists shaft be as recommended by the 
joist manufacturer. 

5. Joists 

a. Manufacturer's standard C-shape sections of size and thickness as shown 
on the Confract Drawings. 

6. Mark components to identify manufacturer, thickness and yield sfrength. 

7. Finish: Galvanized finish on system components, including stud, frack, joist, 
bridging and framing accessories, complying with ASTMA653 for minimum 
G60 coating. 

B. Framing Accessories 

1. Fumish bracing, blocking, bridging, clips and gusset plates as shown on the 
Confract Drawings or as requfred by design using manufacturer's standard 
shapes. Hot-dip galvanize per ASTM A123. 

2. Fastenings: Fumish type or combination of types per approved framing design 
and connection details. 
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a. Manufacturer's standard self-drilling self-tapping screws: ASTM C1513. 
Where installed undemeath sheathing, provide low-profile type fastener 
head. 

b. Anchor bolts, nuts and washers: Hot-dipped galvanized. 
3. Anchorage devices: Drilled expansion bolts. 

4. Galvanizing Repair Paint 

5. SSPC-Paint 20, with dry film containing minimum of 94 percent zinc dust by 
weight. 

a. "Cold Galvanizing Compound", manufactured by Z.R.C. Worldwide, 
Quincy, MA, or approved equal. 

C. Exterior Sheathing System 

1. Gypsum Board Sheathing: Type and thickness as shown on the Confract 
Drawings: 

a. Glass Mat Gypsum Board: ASTM CI 177, 1/2 inch thick, square edge, 
water resistant freated core, eligible for 6 month in-place manufacturer 
warranty against damage due to weather exposure. 

b. Where fire rated Work is shown on the Confract Drawings; 
ASTM CI 177, TypeX, 5/8 inch thick glass-mat faced, fire resistant 
sheathing. 

2. Gypsum or other board product for interior walls and partitions shall be as 
specified in Section 09250. 

( ^ B 3. Sheathing Fasteners 

a. ASTM C954, steel drift screws. Type S-12 fluted tip, minimum 
1-1/4 inches long, with organic-polymer coating or other corrosion-
protective coating. 

4. Sheathing Joint Treatment 

a. Sheathing tape or sealant as recommended by the sheathing 
manufacturer, specifically designed and manufactured to seal joints in 
gypsum sheathing against water and afr infilfration. Tape shall be 
formulated with an adhesive that permanently bonds to gypsum 
sheathing subsfrates. 

5. Air Barrier 

a. 17 mills thick self-adhering membrane consisting of a micro porous film 
laminate, backed with a specially applied adhesive, which allows water 
vapor to permeate through while acting as a barrier to afr and bulk water. 
The afr barrier shall have an air leakage rate of 0.012 CFM/square feet at 
10.5 psi pressure when tested in accordance with ASTM E283 and water 
vapor permeance of 37 Perms when tested in accordance with ASTM 
E96. Air barrier shall be equal to Blueskin Breather as manufactured by 
Henry Company. Provide primer and edge seal materials recommended 
by air-barrier manufacturer. 

6. Vapor Retarder 

a. Reinforced polyethylene vapor retarder with manufacturer recommended 
joint tape and fasteners where shown on the Confract Drawings, or vapor 
retarder type as otherwise shown. 
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2.03 FABRICATION 

A. General 

1. Studs, frack, bracing and bridging shaft be manufactured per ASTM C 955. 

2. System components may be prefabricated into panels prior to erection. Fabricate 
panels plumb, square, tme to line and braced against racking with joints welded. 
Perform lifting of prefabricated panels in a manner to prevent damage or 
distortion in any member. 

B. Fastenings 

1. Attach similar components by welding. Attach dissimilar components by 

welding, bolting or screw fasteners, as recommended by the manufacturer. 

C. Wire tying of framing components and splicing of axially loaded studs is not permitted. 

D. Fabrication Tolerances 

E. Fabricate assemblies to a maximum allowable tolerance variation from plumb, level and 
tme to line of 1/8 inch in 10 feet (1:960) and as follows: 

1. Spacing: Space individual framing members no more than plus or minus 
1/8 inch from plan location. Cumulative error shaft not exceed minimum 
fastening requirements of sheathing or other fmishing materials. 

2. Squareness: Maximum out-of-square tolerance of 1/8 inch. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine supporting subsfrates and abutting stmctural fraining for compliance with 
requirements, including installation tolerances and other conditions affecting 
performance of cold-formed metal framing. Do not proceed with installation until 
unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Coordinate framing installation with sprayed-on fireproofing application, if any, to avoid 
disturbing or damaging fireproofing material. 

3.03 INSTALLATION 

A. General 
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1. Fastening type, size, spacing and penetration shall be as detatied per design on 
approved Shop Drawings. 

2. As framing Work progresses, fill voids that will become inaccessible, with 
insulation, sound attenuation or other materials shown on the Confract Drawings. 

B. Steel Sttids 

1. Place and secure steel studs in accordance with ASTM CI007. 

2. Do not start placement of steel studs until supporting Work is in place and 
secure. Install temporary bridging, coimections and anchors as required to ensure 
lateral stability during constmction. 

3. Set studs plumb, spaced 16 inches o.c, unless otherwise shown on the Confract 
Drawings, without spHces between coimection points. 

4. Instaft horizontal stiffeners in stud system, spaced not more than 48 inches o.c. 
vertically, or as otherwise shown on the Confract Drawings. Weld at each 
intersection. 

C. Runner Tracks 

D. Install continuous fracks sized to match studs. Align fracks accurately to layout at base 
and tops of studs. Securely anchor fracks to supporting stmcture as recommended by 
stud manufacturer for type of constmction involved, except do not exceed 24 inches o.c. 
spacing for nail or power-driven fasteners, nor 16 inches o.c. for other types of 
attachment. 

1. Ensure complete, uniform and level bearing support for the bottom frack at each 
stud location. If not provided, install fiall size load-bearing, high-density plastic 
shims below bottom frack at stud locations as needed, or set bottom track in 
nonmetallic, nonshrink grout. 

2. At intersecting or abutting frack joints, securely anchor abutting pieces of frack to 
a common stmctural element or splice pieces of track together. 

3. Fasten frack at comers and ends. 

4. Secure studs to top and bottom runner fracks by either welding or screw fastening 
at both inside and outside flanges. 

E. Openings 

1. Framed waft openings shall include a header and either multiple or heavier studs 
at each side ofthe openings, designed in accordance with AISI requirements and 
manufacturer's recommendations. 

2. Instaft runner fracks and jack studs above and below waft openings. Anchor 
fracks to jamb studs with stud shoes or by welding. Space jack studs same as 
full-height wall studs. Secure stud system to wall opening frarne as shown on the 
Confract Drawings. 

3. Frame floor openings that are larger than the joist spacing. 
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F. Joints 

1. Frame both sides of expansion and confrol joints, where required for wall system, 
with a separate stud. Do not bridge joints with components of stud system. 

G. Joists 

1. Install continuous rim frack sized to match joists. 

2. Install joists plumb, fastened to both flanges of frack, complete with bracing and 
reinforcing as shown on approved Shop Drawings. Ensure minimum 1-1/2 inch 
end bearing. 

3. Reinforce ends witii end clips, steel hangers, steel angle clips, steel stud section 
or as otherwise recommended by joist manufacturer. 

4. Where required, reinforce joists at interior supports with single short length of 
joist section located directly over interior support, snap-on shoe, 30 percent side-
piece lapped reinforcement or other method recommended by joist manufacturer. 

5. Secure joists to interior support systems to prevent lateral movement of bottom 
flange of joist. 

H. Exterior Sheathing System: Apply gypsum board sheathing where shown on the Confract 
Drawings, in accordance with ASTM C1280 and the following: 

1. Screw sheathing to metal framing with screws placed 3/8 inch from board edges 
and ends. Space fasteners 8 inches o.c. or tighter as recommended by sheathing 
manufacturer, or as required for fire reisistance rated application. Fasteners shaft 
be flush with sheathing face, not countersunk. 

2. Do not bridge confrol or expansion joints with sheathing. 

3. Seal sheathing joints with sheathing tape or sealant per sheathing manufacturer's 
instmctions, except where sheathing is overlaid with an air barrier, vapor retarder 
or a fuft layer of insulation. 

4. Protection of Sheathing 

a. Instead of sheathing tape or sealant and where shown on the Confract 
Drawings or required by code, apply felt to sheathing with corrosion 
resistant staples spaced as recommended by the sheathing manufacturer. 
Lap felt 2 inches horizontally, shingle fashion, and 8 inches at end laps. 
Install felts smooth, without bulges, free of buckling, but not sfretched 
tight. 

b. For slanted waft applications, if any: After sheathing is in place, apply 
felt to slanted wafts with corrosion resistant staples spaced as 
recommended by the sheathing manufacturer, installed per 3.03 G.4.a. 

c. Temporary protection for exposed wall ends: Apply felt as above at waft 
ends and other locations as required to temporarily protect cavity from 
water infilfration. 

I. Air Barrier 
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1. Apply air barrier as specified in the manufacturer's latest pubftshed technical 
data sheet. Provide mechanical attachment of air barrier at all framed openings 
such as windows, doors, equipment openings, etc. 

3.04 ADJUSTD^G 

A. Field Painting; Touch-up protective coatings damaged during welding, handling and 
installation. Comply with ASTM A780 and use galvanizing repafr paint for galvanized 
surfaces. 

END OF SECTION 
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SECTION 05506 

MISCELLANEOUS STEEL 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for the miscellaneous steel and iron fabrications and 
assemblies: 

1. Loose steel lintels 

2. Ladders and safety cages 

3. Floor plates and slab edge angles 

4. Nosings and freads 

5. Temporary steel supports 

6. Stmctural steel door frames 

7. Steel weld plates and angles for castmg into concrete 

8. Miscellaneous steel framing and supports including, but not limited to: 

a. Toilet partitions 
b. Countertops 
c. Stone lavatory counters and tops 
d. Fire extinguisher and hose cabinets 
e. Overhead door and shutter assemblies 
f Mechanical and electrical equipment 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Ladders: When installed, if any, shall comply with the following minimum requfrements 
for stmctural performance, unless otherwise shown on the Confract Drawings: 

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

2. Handrafts and Toprails: Capable of withstanding the foftowing loads applied as 
indicated below: 

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

b. Concenfrated load of 200 lbs. applied at any point in any direction when 
tested per ASTM E93 5. 

c. Uniform and concenfrated loads above need not be assumed to act 
concurrenfty. 

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 
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open areas of which they are part, of fabrication required or as shown on the 
Confract Drawings. 

B. Materials must have B.S.A. or M.E.A. approval for use in New York City. 

1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements 

B. Section 09910 - Painting 

1.04 REFERENCES 

A. American National Standards Institute (ANSI) 

1. A14.3 - Safety Requirements for Fixed Ladders 

B. American Society of Mechanical Engineers (ASME) 

1. Bl 8.2.1- Square and Hex Bolts and Screws, hich Series 

2. B 18.6.1 - Wood Screws (Inch Series) 

3. Bl 8.6.3 -Machine Screws and Machine Screw Nuts 

4. B18.21.1 - Lock Washers (Inch Series) 

5. B18.22.1 - Plain Washers 

C. ASTM fritemational (ASTM) 

1. A27 - Specification for Steel Castings, Carbon, for General Application. 

2. A36 - Specification for Carbon Sfructifral Steel. 

3. A47 - Specification for Ferritic Mafteable fron Castings. 

4. A48 - Specification for Gray fron Castings. 

5. A53 - Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded 
and Seamless. 

6. A123 - Specification for Zinc (Hot-Dip Galvanized) Coatings on fron and Steel 
Products. 

7. A153 - Specification for Zinc Coating (Hot-Dip) on fron and Steel Hardware. 

8. A276 - Specification for Staiiftess Steel Bars and Shapes 

9. A307 - Specification for Carbon Steel Bolts and Sttids, 60,000 PSI Tensfte 
Sfrength. 

10. A500 - Specification for Cold-Formed Welded and Seamless Carbon Steel 
Stmctural Tubing in Roimds and Shapes. 
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11. A501 - Specification for Hot-Formed Welded and Seamless Carbon Steel 
Structural Tubing. 

12. A563 - Specification for Carbon and Alloy Steel Nuts. 

13. A666 - Specification for Annealed or Cold-Worked Austenitic Stainless Steel 
Sheet, Sfrip, Plate and Flat Bars 

14. A780 - Practice for Repair of Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings. 

15. A786 - Specification for Hot-Rofted Carbon, Low-Alloy, High-Sfrength Low-
Alloy, and Alloy Steel Floor Plates. 

16. AlOll - Specification for Sheet, Steel and Sfrip, Hot-Rofted, Carbon, Stmctural, 
High-Sfrength Low-Alloy and High-Sfrength Low-Alloy with Improved 
Formability. 

17. B633 - Specification for Elecfrodeposited Coatings of Zinc on fron and Steel. 

18. C1028 - Test Method for Determining the Static Coefficient of Friction of 
Ceramic Tile and Other Like Surfaces by the Horizontal Dynamometer Pull-
Meter Method. 

19. CI 107 - Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink). 

20. D1187 - Specification for Asphalt-Base Emulsions for Use as Protective 
Coatings for Metal. 

21. E488 - Test Method for Sfrength of Anchors in Concrete and Masonry Elements. 

22. E935 - Test Methods for Perfonnance of Permanent Metal Railing Systems and 
Rails for Buildings. 

23. F568M - Specification for Carbon and Aftoy Steel Externally Threaded Metric 
Fasteners. 

24. F593 - Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs. 

25. F594 - Specification for Stainless Steel Nuts. 

D. American Welding Society, Inc. (AWS) 

1. D l . l - SttTicttfral Welding Code - Steel 

2. D1.3 - Sttucttiral Welding Code - Sheet Steel 

E. Code of Federal Regulations (CFR) 

1. 29 CFR Part 1910, Subpart D - Fixed Ladders 

F. Occupational Safety and Health Adminisfration (OSHA) 

G. The Society for Protective Coatings (SSPC) 

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

2. PA I - Shop, Field and Maintenance Painting of Steel 
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3. SP 3 - Surface Preparation Specification No. 3 - Power Tool Cleaning 

4. SP 6 - Surface Preparation Specification No. 6 - Commercial Blast Cleaning 

H. Metal Framing Manufacturers Association (MFMA) 

1. MFMA-3 - Metal Framing Standards Publication 

1.05 SUSTAflSTABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requirements 

1. The Authority requfres the Confractor to implement practices and procedures to 
meet the Confract's sustainable design requirements. The Confractor shaft ensure 
that the requfrements related to these goals, as defined in Section 01352 and the 
articles below, are implemented to the fiiftest extent. Substitutions, or other 
changes to the Work proposed by the Confractor, shaft not be allowed if such 
changes compromise the stated Sustainable Design Performance Criteria. 

B. Sustainable Design Performance Criteria: 

1. Miscellaneous Steel (lintels, angles, ftoorplates and framing) shall contain a 
minimum of 25 percent (by weight) recycled content, calculated by adding the 
post-consumer recycled content percentage to one-half of the post-industrial 
recycled content percentage. Certify the recycled content in accordance with the 
Sustainable Design Submittal Requirements of this section. 

2. All field-applied adhesives, sealants, paints and coatings relating to Work of this 
Section shall meet the requirements of Section 01352. 

3. The manufacturing location (final assembly) ofthe Miscellaneous Steel (lintels, 
angles, ftoorplates and framings) shall be documented in accordance with the 
Sustainable Design Submittal Requirements of this Section. 

4. The origin of the raw materials from which the Miscellaneous Steel (lintels, 
angles, ftoorplates and framing) were manufactured shall be documented in 
accordance with the Sustainable Design Submittal Requirements of this Section. 

1.06 QUALITY ASSURANCE 

A. Calculations: Provide stmctural calculations for ladders, and other miscellaneous metals 
required to meet specific stmctural performances. Calculations shall be signed and 
sealed by a Professional Engineer licensed in New York State, 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 Confract with a record of successful in-service 
performance and with sufficient production capacity to produce required units without 
delaying the Work. 
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C. Welding Standards; Comply with applicable provisions of AWS Dl.l and AWS D1.3. 

1. Certify that each welder has satisfactorily passed AWS qualification tests for 
welding processes involved and if pertinent, has undergone recertification. 

D. Field Measurements: Check actual locations of wafts and other constmction to which 
metal fabrications must fit by accurate field measurements before fabricating. Show 
recorded meastfrements on Shop Drawings. Coordinate fabrication schedule with 
constmction progress to avoid delaying the Work. 

1.07 SUBMITTALS 

A. General; Submittals listed in this article shall be in accordance with the requirements of 
"Shop Drawfrigs, Catalog Cuts, and Samples" of Division 1 - GENERAL PROVISIONS. 

B. Product Data: Manufacturer's technical information, specifications, anchor details and 
installation instmctions for miscellaneous steel products used, including grout and paint 
products. 

C. Shop Drawings: For fabrication and erection of misceftaneous metal fabrications. 
Include plans, elevations and details of sections and connections. Show anchorage and 
accessory items. Fumish templates for anchor and boft instaftation under other Sections 
if required. 

D. Samples: Representative samples of materials, color, texture or design of finished 
products for nosings, freads and thresholds, if any. 

E. Design Calculations; Submit design calculations signed and sealed by a professional 
engineer licensed and registered in New York State, showing compliance with Design 
and Performance Requirements loading criteria. 

F. Qualifications 

1. Professional Engineer: Include experience qualifications. 

2. Fabricator: Experience, in-service performance and capability qualifications. 

3. Welder: Evidence of current AWS certification. 

G. Sustainable Design Submittal Requfrements: The Confractor shaft submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shall include the 
foftowing: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. Information to be supplied for this form shall 
include; 

a. Cost breakdowns for the materials included in the Confractor's Work. 
Cost breakdowns shall include total cost plus itemized material costs. 
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b. Where requfred by the Sustainable Design Performance Criteria of this 
Section, the following information shall also be supplied; 
1) The amount of post-consumer and/or post-industrial recycled 

content in the supplied product(s). 
2) The manufacturing location ofthe supplied product(s). 
3) The location (source) of the raw materials used to manufacture 

the supplied product(s). 
4) The VOC content of all adhesives, sealants, paints, and coatings 

applied on site as part of this Work. 
5) Include total cost for all wood products and itemized costs for all 

FSC-certified wood products. 
2. Published product literature or letters of Certification, provided from the product 

manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for the SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for apphcable products. Applicable 
products include, but are not hmited to field-applied adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature, 
or a letter of certification from the manufacturer can be submitted in addition to 
the MSDS to indicate the VOC limits). 

5. The Sustainable Design submittal information shaft be assembled into one (1) 
package per Section or frade, and sent to the Engineer. 

1.08 PROJECT CONDITIONS 

A. Field Measurements: Verify actual locations of walls and other constmction contiguous 
with metal fabrications by field measurements before fabrication and indicate 
measurements on Shop Drawings. 

B. Established Dimensions: Where field measurements cannot be made without delaying 
the Work, establish dimensions and proceed with fabricating metal fabrications without 
field measurements. Coordinate wall and other contiguous constmction to ensure that 
actual dimensions correspond to established dimensions. 

1. Provide allowance for trimming and fitting at site. 

1.09 COORDINATION 

A. Coordinate instaftation of anchorages for metal fabrications. Fumish setting drawings, 
templates, and directions for instafting anchorages, including sleeves, concrete mserts, 
anchor bolts, and items with integral anchors, that are to be embedded in concrete or 
masonry. Deliver such items to Project site in time for installation. 
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B. Coordinate installation of steel weld plates and angles for casting into concrete that are 
specified in this Section but required for work of another Section. Deliver such items to 
Project site in time for instaftation. 

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 frade names. 

2. Steel Plates, Shapes and Bars: ASTM A36. 

3. Rolled Steel Floor Plates; ASTMA786 rolled from plate complying with 
ASTM A36 or ASTM A283, Grade C or D. 

a. Abrasive-Surface; Steel plate with abrasive granules rolled into surface. 
b. Coefficient of Friction: Provide C.O.F. of 0.6 or higher when tested in 

accordance with ASTM CI028. 
4. Steel Tubing: ASTMA500, cold-formed; or ASTMA501, hot-rolled; for 

exterior installations, steel tubing shall be hot-dip galvanized coated per 
ASTM A53. 

5. Steel Pipe: ASTM A53; type and grade (if applicable) as selected by fabricator 
and as requfred for design loading; Schedule 40 (standard weight), unless 
otherwise shown on the Confract Drawings; black finish, unless galvanized 
coating is shown on the Confract Drawings. 

6. Slotted Channel Framing: Cold-formed metal channels with continuous slot 
complying with MFMA-3. 

a. Size of Channels: 1-5/8 by 1-5/8 inches, unless otherwise indicated on 
the Confract Drawings. 

b. Material: Galvanized steel complying with ASTM A653, stmctural 
steel. Grade 33, with G90 coating; 0.079-inch nominal thickness. 

c. 
7. Brackets, Flanges and Fittings: Cast or formed metal ofthe same type material 

and finish as supported constmction. 

8. Gray fron Castings: ASTM A48, Class 30. 

9. Concrete Inserts: Threaded or wedge type; galvanized ferrous castings, either 
malleable iron, ASTMA47 Grade 32510, or cast steel, ASTMA27. Furnish 
bolts, washers and shims as required, hot-dip galvanized per ASTM A153. 

B. Fasteners 

1. General: Zinc-Plated: ASTM B633, Class Fe/Zn 25 (Service Condition 4-very 
severe) for exterior use and Class Fe/Zn 8 (Service Condition 2~moderate) where 
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built into exterior walls. Select fasteners for type, grade and class required for 
application shown on the Confract Drawings. 

2. Bolts and Nuts: Regular hexagon head bolts, ASTMA307, Grade A 
(ASTMF568M, Property Class 4.6); with hex nuts, ASTM A563, and where 
indicated, flat washers. 

3. Machine Screws: ASMEB18.6.3. 

4. Lag Bolts: ASMEB18.2.1. 

5. Wood Screws; Flathead, carbon steel, ASME B 18.6.1. 

6. Lock Washers; Helical, spring type, carbon steel, ASME B 18.21.1. 

7. Plain Washers: Round, carbon steel, ASME B18.22.1. 

8. Expansion Anchors; Anchor boft and sleeve assembly of material indicated 
below with capability to sustain, without failure, a load equal to six times the 
load imposed when installed in unit masonry and equal to four times the load 
imposed when installed in concrete as determined by testing per ASTM E488, 
conducted by a qualified independent testing agency. 

a. Interior Locations: Carbon steel components zinc-plated complying with 
ASTM B633, Class Fe/Zn 8. 

b. Exterior Locations: Alloy Group 1 stainless steel bolts complying with 
ASTM F593 and nuts complying with ASTM F594. 

C. Paint 

1. Shop Primer for Ferrous Metal: Zinc-rich primer, complying with 
SSPC-Paint 20, compatible with subsfrates and finish paint systems shown on the 
Confract Drawings. Comply with applicable requirements of Section 09910. 

2. Galvanizing Repafr 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 Dl 187. 

D. Grout: Pre-mixed, factory-packaged, nonshrink type, complying with ASTM CI 107, as 
nmnufactured by one ofthe foftowing, or approved equal, for specified application; 

1. Non-Metallic 

a. "Five Star Grout," Five Star Products, Inc., Fafrfield, CT 
b. "Masterflow 713 Plus," BASF Building Systems, Shakopee, MN 
c. "NS Grout," Euclid Chemical Co., Cleveland, OH 

2. Metaftic 

a. "Embeco 636 Plus," BASF Building Systems, Shakopee, MN 
b. "Five Star Metallic Grout," Five Star Poducts, Inc., Fafrfield, CT 
c. "NS Metaftic 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 Confract Drawmgs. 
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E. Stainless Steel; Provide austenitic stainless steel in form indicated complying with the 
following requirements; 

1. Strip, Plate and Flat Bar: ASTM A666, Type 304 

2. Bars and Shapes:: ASTM A276, Type 304 

2.02 FABRICATION 

A. General: Fabricate items to sizes, shapes, profiles and dimensions required for 
application shown on the Confract Drawings or approved Shop Drawings, using proven 
details of fabrication and support. Use materials of type and thickness shown on the 
Confract Drawings or specified in this Section for various components of Work or, if not 
shown, as required to produce sfrength 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 tme to line and level with accurate angles and surfaces and 
sfraight sharp edges. Ease exposed edges to a radius of 1/32 inch, unless 
otherwise shown. Form bent-metal comers to smallest radius possible without 
causing grain separation or otherwise impairing the Work. 

3. Weld comers and seams continuously, complying with AWS Dl.l and D1.3 
recommendations as apphcable. At exposed cormections, 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 Confract 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 imits to receive anchorage, hardware and similar items. 

7. Fumish anchorage of type shown on the Confract Drawings, coordinated with 
supporting stmcture. Fabricate and space anchoring devices to provide adequate 
support for intended use and for design loads. Fumish steel washers, except 
where heads and nuts bear on wood stmctural connections, fiimish malleable-
iron washers. 

8. Galvanizing: Zinc coating by the hot-dip process for items shown on the 
Confract 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 tiiick and heavier and assembled fabrications: 
ASTMA123. 

b. fron and steel hardware; ASTMA153. 
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f'jt^^ B. Steel Ladders 

1. Fabricate ladders for locations shown on the Confract Drawings, with 
dimensions, spacings, details and anchorages as shown. Comply with 
requirements of ANSIA14.3 or OSHA 29 CFR 1910, whichever is more 
stringent. 

a. Side rails shall be 1/2 inch by 2-1/2 inches continuous stmctural steel flat 
bar with eased edges, spaced 18 inches apart, unless otherwise shown. 

b. Bar rungs shall be 3/4 inch diameter solid structural steel, spaced 
12 inches on center. 

c. Ladders for Platform Level elevator pits shaft be stainless steel, type 304; 
glass bead blasted finish. 

2. Eft mngs in centeriine of side rails, plug weld and grind smooth on outer rail 
faces. 

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

4. Support each ladder at top and bottom and at intermediate points spaced not more 
than 5 feet on center. 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 mngs. 

a. At elevator pits a clear distance of not less than 4-1/2-inche from 
centerline of the rug to the wall surface or nearest permanent object in 
back of the ladder shall be provided. 

5. Extend rafts 42 inches above top mng and retum rails to wall or stmcture, unless 
other secure handholds are fumished. If the adjacent structure does not extend 
above the top mng, gooseneck the extended rails back to the stmcture for secure 
ladder access. 

6. Galvanize ladders, brackets and fasteners. 

a. Brackets and fasteners for Platform Level elevator pits shall be stainless 
steel Type 304; glass bead blasted finish. 

7. Ship's Ladders, if any: Fabricate of open type constmction with stmctural steel 
channel or steel plate stringers, pipe handrails and open steel grating freads, 
unless otherwise shown on the Confract Drawings. Fumish brackets and fittings 
necessary for installation. 

C. Safety Cages 

1. General 

a. Fabricate ladder safety cages to comply with ANSI A14.3. Assemble by 
welding or with stainless-steel fasteners. 

b. Provide primary hoops at tops and bottoms of cages and spaced not more 
than 20 feet on center. Provide secondary intermediate hoops spaced not 
more than 48 inches on center between primary hoops. 

c. Fasten assembled safety cage to ladder rails and adjacent constmction by 
welding or with stainless-steel fasteners, unless otherwise indicated. 

d. Primary Hoops: l/4-by-4-inch flat steel bar hoops. 
e. Secondary Intermediate Hoops: l/4-by-2-inch flat steel bar hoops. 
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f Vertical Bars: 3/16-by-l-l/2-inch flat steel bars secured to each hoop. ^ ^ i 
g. Galvanize ladder safety cages; including fasteners. 

D. Steel Weld Plates And Angles 

I. Provide steel weld plates and angles not specified in other Sections, for items 
supported from concrete constmction as needed to complete the Work. Provide 
each unit with no less than two integrally welded steel strap anchors for 
embedding in concrete. 

E. Structural-Steel Door Frames 

1. Fabricate stmctural-steel door frames from steel shapes, plates, and bars of size 
and to dimensions indicated, fully welded together, with 5/8-by-l-l/2-inch steel 
channel stops, unless otherwise indicated. Plug-weld built-up members and 
continuously weld exposed joints. Secure removable stops to frame with 
countersunk machine screws, uniformly spaced at not more than 10 inches on 
center. Reinforce frames and drill and tap as necessary to accept finish hardware. 

2. Provide with integrally welded steel strap anchors for securing door frames into 
adjoining concrete or masonry. 

3. Extend bottom of frames to floor elevation indicated with steel angle clips 
welded to frames for anchoring frame to floor with expansion shields and bolts. 

4. Galvanize stmctural steel door frames. 

F. Loose Bearing and Leveling Plates: For steel items bearing on masonry or concrete 
constmction, 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. 

1. Galvanize after fabrication. 

G. 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 
Confract 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, imless otherwise shown on 
the Confract Drawings. 

4. Galvanize loose steel lintels located in exterior walls. 

H. Misceftaneous Framing and Supports 

1. Fumish miscellaneous steel framing and supports not part of stmctural steel 
framework, as requfred by the Contract Drawings to complete the Work. 

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

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

I. Fabricate support for suspended toilet partitions as follows: 

1. Beams: Continuous steel shapes of size required to limit deftection to L/360 
between hangers, but use no less than C8 by 11.5 channels or another shape with 
equivalent stmctural properties. 

2. 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. 

3. Braces and Angles: Steel angles of size required for rigid support of beam and 
for secure anchorage. 

4. Posts: Provide steel post assemblies to receive wall anchorages as indicated. 

5. Galvanize misceftaneous framing and supports at exterior locations and where 
shown on the Confract Drawings. 

J. Misceftaneous Steel Trim 

1. Fabricate units from stmctural steel shapes, plates and bars, with continuously 
welded joints and smooth exposed edges, unless otherwise shown on the Confract 
Drawings. Miter comers and use concealed field splices wherever possible. 
Fumish 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 Confract 
Drawings. 

K. Extmded Nosings 

1. Fabricate of material, color, sizes and configurations shown on the Confract 
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; 

a. American Safety Tread Co., Inc., Helena, AL 
b. Balco fric, Wichita, KS 
c. Safe-T-Metal Co., Lie., Mineola, NY 
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d. Wooster Products Inc., Wooster, OH 
3. Drill for mechanical anchors with countersunk holes located no more than 4 

inches from ends and no more than 12 inches on center, evenly spaced between 
ends, unless otherwise shown on the Confract Drawings. Use closer spacing if 
recommended by the manufacturer. 

L. Cast Nosings 

1. Fabricate units of material, color, sizes and configurations shown on the Confract 
Drawings. If not shown, fumish cast-iron units with an integral abrasive finish. 
Lengths shall be as requfred to accurately fit each opening or conditions. 

a. Cast units with an integral abrasive grit consisting of aluminum oxide 
(comndum), silicon carbide or a combination of both. 

b. Plain surface texture, except where fluted or cross-hatched surfaces are 
shown on the Confract 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: 

a. American Safety Tread Co., Inc., Helena, AL 
b. Balco Inc., Wichita, KS 
c. Safe-T-Metal Co., Inc., Mineola, NY 
d. Wooster Products Inc., Wooster, OH 

3. Fumish anchors for embedding units in concrete, either integral or applied to 
units, as standard with the manufacturer. 

4. Drift for mechanical anchors with countersunk holes located no more than 4 
inches from ends and no 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. 

M. Metal Floor Plates 

1. Fabricate from rolled-steel floor plate of 3/16 inch thickness. 

a. Abrasive-Surface: Manufacturer's standard abrasive granules rolled into 
surface of steel plate where shown on the Confract Drawings. 
Coefficient of friction (COF) shall be 0.6 or higher when tested 
according to ASTM C1028. 

2. Provide steel angle supports as indicated. 

3. Include steel angle stiffeners, and fixed and removable sections as indicated. 

4. Provide ftush steel bar drop handles for lifting removable sections, one at each 
end of each section. 

N. 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. 

0. Safety Post: Provide type 304 stainless steel telescoping safety post permanently 
mounted to the top two rungs of fixed ladder where shown on the Confract Drawings. 
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Post shall have telescoping tubular section that locks automatically when fully extended. 
Upward and downward movement shaft be confrolled by stainless steel spring balancing 
mechanism. Unit shall be completely assembled with fasteners for securing to the ladder 
rungs in accordance with manufacturer's instructions. 

1. Provide LadderUP® safety post Model LU-3 as manufactured by The Bilco 
Company or approved equal. 

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-SP6 

2. Interior: SSPC-SP 3 

B. Apply shop primer to surfaces of metal fabrications, except those that are galvanized or 
shown on the Confract Drawings to be embedded in concrete or masonry, in compliance 
with requirements of SSPC-PA 1 for shop painting. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Coordinate and fumish anchorages, setting drawings, diagrams, templates, instmctions 
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 constmction. Coordinate delivery of such items to the Project site in 
time for installation. 

3.02 INSTALLATION 

A. Fumish and instaft anchorage devices and fasteners where necessary for securing 
miscellaneous metal fabrications to in-place constmction, including threaded fasteners for 
concrete and masonry inserts, toggle bolts, through-bolts, lag bolts, wood screws and 
other cormectors as requfred. 

B. Cutting Fitting and Placement: Perform cutting, drilling and fitting required for 
instaftation of metal fabrications. Set Work accurately in location, alignment and 
elevation plus level, tme and free of rack, measured from established lines and levels. 
Fumish and install temporary bracing or anchors in formwork for items that are to be 
built into concrete masonry or similar constmction. 
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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 Dl.l 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 protmding, 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 instmctions and 
requirements. 

1. Anchor miscellaneous framing and supports securely to and rigidly brace from 
overhead building stmcture. 

G. Nosings 

1. Instaft 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. 

H. Wheel Guards: Anchor wheel guard assemblies to concrete and masonry constmction 
complying with manufacturer's instmctions. Fift cores softdly with concrete. 

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 bmsh or spray in a minimum dry film thickness 
of 2.0 mils. 

• 
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2. Galvanized Surfaces: Immediately after erection, clean field welds, bolted 
connections and abraded areas. Apply galvanizing repair paint to comply with 
ASTM A780. 

END OF SECTION 
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SECTION 05507 

MISCELLANEOUS STEEL EMBEDS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for miscellaneous steel embeds as indicated on the Confract 
Drawings. 

1. Miscellaneous steel embeds include standard and custom embedment items required to 
install other constmction materials, systems and assemblies. 

B. For the requirements of embedded plates for major stmctural elements refer to Section 05120. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Provide miscellaneous steel embed assemblies as required to meet stmctural performance 
criteria designed, fabricated and instafted to comply with the New York City Building Code 
requirements. Fabrications required to meet such criteria shall be reviewed and designed by a 
licensed Professional Engineer authorized to practice in New York. 

1. Assemblies shall be designed, fabricated and installed to withstand both live and dead 
loads, including moment and other such forces/loads fransferred to the foundations and 
supporting concrete assemblies through the miscellaneous steel embed assemblies. 
Assembhes shall be designed with a safety factor of 1.5, imless otherwise recommended 
by the Engineer and acceptable to the Architect. 

2. Refer to the Confract Drawings for additional requfrements. 

B. Concrete Inserts 

1. The inserts must meet the requirements of Underwriters Laboratory Inc. The UL Mark 
on the product wift be accepted as evidence of compliance. 

2. Materials and applications of fire protection piping system inserts shall be FM approved. 

1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements 

B. Section 03602 - Grout (Non-Metaftic) 

C. Section 05120 - Sttucttiral Steel 

D. Section 09910 - Painting 
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1.04 REFERENCES 

A. ASTM Intemational (ASTM) 

1. A36 - Standard Specification for Carbon Stmctural Steel 

2. A123 - Standard Specification for Zinc (Hot Dip Galvanized) Coatings on fron and Steel 
Products 

3. A153 - Standard Specification for Zinc Coating (Hot-Dip) on fron and Steel Hardware 

4. A780 - Standard Practice for Repair of Damaged and Coated Areas of Hot Dip 
Galvanized Coatings 

5. AlOll - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, 
Stmctural, High-Sfrength Low-Alloy, High-Sfrength Low-Alloy with Improved 
Formability, and Ulfra-High Sfrength 

6. CI 107 - Standard Specification for Packaged Dry Hydraulic - Cement Grout (Non 
shrink) 

B. American Welding Society (AWS) 

1. D l . l - Stmcttu-al Welding Code - Steel 

2. Dl .3 - SttTJcUiral Welding Code - Sheet Steel 

C. National Association of Architectural Metal Manufacturers (NAAMM) 

1. AMP 500 - Metal Finishes Manual 

D. Underwriters Laboratories Inc. (UL) 

1. Underwriters Laboratories Listed 

E. Factory Muttial (FM) 

I. Factory Mutual Approved 

1.05 SUSTAflSTABLE DESIGN REQUIREMENTS 

A. The Authority requires the Confractor to implement practices and procedures to meet the 
Project's sustainable design requirements. The Confractor shall ensure that the requirements 
related to these goals, as defined in Specification Section 01352 and the articles below, are 
implemented to the fullest extent. Substitutions or other changes to the Work proposed by the 
Confractor shall not be allowed if such changes compromise the stated Sustainable Design 
Performance Criteria. 

B. Sustainable Design Performance Criteria 

1. Aft field-applied adhesives, sealants, paints and coatings relating to Work of this Section 
shaft meet the requfrements of Section 01352. 

519 
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1.06 QUALITY ASSURANCE AND QUALITY CONTROL 

A. Quality assurance is testing and inspection undertaken by the Authority to evaluate the 
Confractor's performance. It is not a substitute for the testing and inspection which is required as 
part ofthe Confractor's quality confrol system as specified herein. 

B. Fabricator Quahfications: Firm experienced in successfully producing metal fabrications similar 
to those required for this Project. 

C. Welding: Qualify welding processes and operators in accordance with AWS Dl.l andDl.3. 

D. Quality Confrol Program: The Confractor shall maintain a Quality Confrol Program for both 
fabrication and erection of miscellaneous steel embeds to ensure that aft installations conform to 
the requirements of the Confract Documents. The Confractor shall employ non-destmctive 
testing personnel tiiat meet ASNT SNT-TC-IA Level II qualifications and an AWS Certified 
Welding frispector (CWT). 

E. Professional Engineer Qualifications: A professional engineer who is licensed and registered in 
the State of New York and who is experienced in providing engineering services of the kind 
indicated. Engineering services are defined as those performed for installations of 
miscellaneous steel embeds that are similar to those indicated for this Project in material, design 
and extent. 

F. Testing and Inspection Requirements 

1. The Confractor shall perform the following inspections and tests of all welds in 
accordance with AWS Dl.l and AWS D1.3: 

a. All welds shaft be visually inspected by an AWS Certified Welding Inspector 
(CWI). 

b. All full penefration welds shall be non-destmctively tested for 100% ofthe weld 
length by radiographic or ulfrasonic methods, as approved by the Engineer. 

c. Areas of suspected defects found by visual inspections in partial penefrations or 
fillet welds shall be non-destmctively tested by magnetic particle or dye penefrant 
methods, as approved by the Engineer. 

2. The Authority wift perform Quality Assurance testing to ensure quality workmanship, 
frispection and testing will include, but not be limited to, visual inspections, ulfrasonic, 
radiographic, magnetic particle or dye penefrant testing of the welding and cutting 
performed in the fabrication shop and in the field. The percentage and extent of testing 
will be no less than 25 percent of that required of the Contractor. The Confractor shall 
notify the Engineer and the Authority Materials Engineering Division 15 days prior to the 
start of fabrication. 

1.07 SUBMITTALS 

A. General: Submittals listed in this article shall be in accordance with the requfrements of "Shop 
Drawings, Catalog Cuts, and Samples" of Division 1 - GENERAL PROVISIONS. 
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B. Product Data: Submit product data for products used in miscellaneous metal fabrications, 
including paint products. 

C. Qualifications, Certifications and Quality Confrol 

1. Welding Procedures. 

2. Welder Certifications. 

3. Inspection Certifications. 

4. Inspection and Test Reports. 

5. Mill Reports. 

6. Shop Fabrication Schedule. 

7. Notification, in Writing, 15 Days Prior to Commencing Fabrication. 

8. Notification, in Writing, 15 Days Prior to Commencing with Painting or Galvanizing. 

9. Notification, in Writing, 15 Days Prior to Commencing with Field Welding. 

D. Shop Drawings; Submit shop drawings for fabrication and erection of all miscellaneous steel 
embeds. Include plans, elevations and details of sections and connections. Show anchorage and 
accessory items. 

1. Where fabrications are indicated to comply with design loadings, include stmctural 
computations, material properties, and other information needed for stmctural analysis. 

2. Stmctural data (including design calculations) shall be signed and sealed by a qualified 
professional engineer, licensed and registered in the State of New York, who is 
responsible for thefr preparation. 

E. Sustainable Design Submittal Requfrements: The Confractor shall submit the Sustainable 
Design certification items hsted herein. Sustainable Design submittals shall include the 
following: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), appended to 
Section 01352. Information to be supplied for this form shaft include: 

a. Cost breakdowns for the materials included in the Confractor's Work. Cost 
breakdowns shall include total cost plus itemized material costs. 

b. Where required by the Sustainable Design Performance Criteria of this Section, the 
following information shall also be supplied: 
1) The amount of post-consumer and/or post-industrial recycled content in the 

supplied product(s). 
2) The manufacturing location ofthe supphed product(s). 
3) The location (source) ofthe raw materials used to manufacture the supplied 

product(s). 
4) The VOC content of all adhesives, sealants, paints, and coatings applied on 

site as part of this Work. 
5) Include total cost for all wood products and ftemized costs for all FSC-

certified wood products. 
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2. Published product literature or letters of Certification, provided from the product 
manufacturer on the manufacturer's letterhead, to verify the product information supplied 
for the SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for applicable products. Applicable products 
include, but are not limited to field-applied adhesives, sealants, carpets, paints and 
coatings. Material Safety Data Sheets shall indicate the Volatile Organic Compound 
(VOC) limits of products submitted (If an MSDS does not include a product's VOC 
limits, then product data sheets, manufacturer literature, or a letter of certification from 
the manufacturer can be submitted in addition to the MSDS to indicate the VOC limits). 

5. The Sustainable Design submittal information shall be assembled into one (1) package 
per Section or frade, and sent to the Engineer. 

PART 2 -PRODUCTS 

2.01 MATERIALS 

A. Metal Surfaces, General; For exposed metal fabrications, provide materials selected for their 
surface flatness, smoothness, and freedom from surface blemishes. 

1. Do not use materials whose exposed surfaces exhibit pitting, seam marks, roller marks, 
rofted frade names, roughness, and for steel sheet, variations in flatness exceeding those 
permitted by reference standards for sfretcher leveled sheet. 

B. Steel Plates, Shapes and Bars: ASTM A36. 

C. Welding Rods and Bare Elecfrodes: Select in accordance with AWS specifications for the 
metal alloy to be welded. 

2.02 MISCELLANEOUS ACCESSORIES 

A. Non Shrink Nonmetallic Grout: Premixed, factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM CI 107, Grade C and recommended by manufacturer 
for interior and exterior use. 

1. Refer to Section 03602 for additional requfrements. 

B. Galvanizing Repair Paint: High zinc dust paint complying with ASTM A780 and containing a 
minimum of 92 percent zinc in the dry film. Field applied repafr paint shall comply with the 
VOC hmits of Section 01352. The maximum allowable VOC content for zinc-rich paints is 100 
grams/liter. 
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2.03 FABRICATION, GENERAL 

A. Form metal fabrications of size, thickness and shapes indicated but not less than needed to 
comply with performance requirements. Work to dimensions on shop drawings, using proven 
details of fabrication and support. Use type of materials indicated. 

B. Form exposed work tme to line and level with accurate angles and surfaces and sfraight sharp 
edges. Ease exposed edges slightly. 

C. Remove sharp edges on exposed surfaces. 

D. Shear and punch metals cleanly and accurately. Remove burrs. Remove sharp or rough areas 
on exposed fraffic surfaces. 

E. Ease exposed edges to a radius of approximately 1/32 inch. Form bent-metal comers to 
smallest radius possible without impairing work. 

F. Weld comers and seams continuously to comply with AWS recommendations and the 
following: 

I. Minimize distortion and develop sfrength of base metals. 

. 2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

G. Provide for anchorage of type indicated. Fabricate and space anchoring devices to provide 
adequate support for intended use. 

H. Shop-fabricate and preassemble metal fabrications to the greatest extent possible. Use 
connections that maintain stmctural value of joined pieces. 

2.04 BASE AND ANCHORING PLATES 

A. General: Provide base and anchoring plates for embedment into cast-in-place concrete; for the 
support/attachment of other materials, assemblies and constmction as indicated on the Confract 
Drawings. Assemblies shall be fabricated from steel plates, shapes and bars with fully welded 
joints and seams. Assemblies shaft be fabricated with integrally welded embedments and 
reinforcement cradles as indicated on the approved Shop Drawings. 

1. Assemblies shall be fabricated flat and free from warps, twists and other distortions, and 
ofthe required thickness and bearing area. 

2. Shop cut, tap, tool and drill plate assemblies to receive fasteners as indicated on the 
Drawings. Hot-dip galvanize assemblies after fabrication. 
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2.05 HANGERS, INSERTS AND PIPE SUPPORTS 

A. Concrete inserts shall be UL listed. In addition, concrete inserts indicated to support fire 
protection systems shall be FM approved. 

B. Concrete Inserts 

1. Embedded Chaimel Type Inserts shaft be Unistmt P3200 series embedded inserts, or 
approved equal, with a minimum of 2000 lbs allowable point load capacity. Channel 
section shall conform to ASTM AlOll SSGR 33. Channel inserts shaft be hot dipped 
galvanized conforming to ASTM A123 or ASTM A153, with dimensions so as to avoid 
interference with the placement ofthe stmctural reinforcement. Length of inserts shall be 
as indicated on the confract drawings. Embedded channel type inserts shall be installed 
with closure strips, end caps, and nailer tabs, and shall be installed in accordance with the 
manufacturers written instmctions. 

2. Metal Deck Inserts shall be type BBMD3762 Blue Banger Hanger inserts, or an approved 
equal, with a minimum of 2500 lbs allowable tension load capacity based on a 3000 psi 
concrete sfrength. Metal deck inserts shall not be installed in low flute of metal deck. 
Metal deck inserts shall be in stalled in accordance with the manufacturers written 
instmctions. 

3. Cast In Place Anchor Rods shall be as shown on the confract drawings. Cast in anchor 
rods shall be securely fastened in place to the formwork, so as to ensure that they are not 
dislodged during the casting operation. Confractor may substitute an acceptable pre-
manufactured anchor of equal design sfrength to that shown on the drawings. 
Substitutions shall ensure that the installation is UL and FM listed if applicable for fire 
protection system. In addition, manufactures written technical data shaft demonsfrate that 
the aftowable tension load capacity is achieved based on a factor of safety of 4.0 over the 
ultimate capacity. In addition, the substituted anchor must be capable of receiving the 
same diameter hanger rod as that shown. 

C. Support hangers from approved concrete inserts where concrete slabs exist. Use inserts with 
space for nuts of sizes 3/4-inch and smaller. Set all inserts in forms in ample time to allow the 
concrete work to be performed on schedule. 

1. The rods on all hangers shall be of adequate size to support the loads which they carry 
with a safety factor of 1.5. 

2. Do not hang piping from ductwork, piping, conduits, etc. In such cases where approved 
inserts have not been installed and other/alternative means of support must be used, 
obtain specific approval of the proposed installation method from the Engineer, prior to 
proceeding. Hangers shall not be fastened by means of vertical expansion bolts, except 
as otherwise permitted by the engineer. 

2.06 FINISHES, GENERAL 

A. Comply with NAAMM AMP 500 for recommendations relative to application and designations 
of finishes. 

B. Finish metal fabrications after assembly. 
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C. Galvanizing: For galvanized items, apply zinc-coating by the hot-dip process in compliance 
with the following requirements: 

1. ASTM A123 for galvanizing iron and steel shapes, plates, bars and strip 0.0299 inches 
thick, and heavier. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Coordinate and fumish anchorages, setting drawings, diagrams and directions for installation of 
assemblies that are to be embedded in concrete. Coordinate delivery of such items. 

3.02 n^STALLATION, GENERAL 

A. Embedded Channel Type Inserts 

1. Secure inserts in place in accordance with the manufacturers written instmctions. 

2. After concrete is poured and forms removed, remove closure strips. 

B. Placement: Set metal fabrications accurately in location, alignment, and elevation; with edges 
and surfaces level, plumb, tme and free of rack; and measured from established lines and levels. 

C. Provide temporary bracing or anchors in formwork for items that are to be built into concrete or 
similar constmction. 

D. Fit exposed connections accurately to form hairline joints. Weld connections that carmot be 
shop welded. Do not weld, cut or abrade units which have been hot-dip galvanized after 
fabrication. 

E. Field Welding; Comply with AWS Code for welding, appearance and quality of welds made, 
methods used in correcting welding work and as required for shop welding. 

3.03 ADftJSTING AND CLEANING 

A. Immediately after erection, clean field welds, bolted connections and abraded areas of shop 
paint in accordance with Section 09910, and pamt exposed areas with same material as used for 
shop painting. 

B. For galvanized surfaces clean welds, bolted connections and abraded areas and apply 
galvanizing repafr paint to comply with ASTM A780. 

END OF SECTION 
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SECTION 05810 

PREFABRICATED EXPANSION JOINT ASSEMBLIES 

1.01 SUMMARY 

A. This Section specifies requfrements for interior and exterior prefabricated expansion joint 
assemblies, including seismic type, fire barriers and moisture barriers. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. General: Expansion joint assembhes shall permit umesfrained movement of joint without 
disengagement of cover. Expansion joint assemblies shall also, where shown on the 
Confract Drawings and as required to suit project requirements, maintain fire-resistance 
ratings, maintain integrity of smoke barrier, prevent air infilfration, prevent moisture and 
water penefration, serve as finished architectural joint closures and remain in place upon 
exposure to seismic activity. 

B. Loading Characteristics: Joints shall withstand loading as established by product types 
shown, without damage or permanent deformation to the expansion joint assembly. 

C. Fire Performance Characteristics: Where indicated on the Confract Drawings, expansion 
joint assemblies shall incorporate ffre barriers identical to those of assemblies whose fire 
resistance has been determined per ANSI/UL2079 or ASTM E1966, including hose 
sfream test at full-rated period, by a nationally recognized testing and inspection 
organization. 

1. Fire Rating: Not less than the rating of adjacent construction. 

1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements 

1.04 REFERENCES 

A. American Architectural Manufacturers Association (AAMA) 

1. 611 - Specification for Anodized Architectural Aluminum. 

2. 2605 - Voluntary Specification, Performance Requirements and Test Procedures 
for Superior Performing Organic Coatings on Aluminum Extmsions and Panels. 

B. American National Standards Institute (ANSI)/Underwriters Laboratories Inc. (UL) 

1. 2079 - Tests for Fire Resistance, of Building Joint Systems. 
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C. ASTM Intemational (ASTM) 

1. A36 - Specification for Carbon Sfructural Steel 

2. A666 - Specification for Stainless and Heat-Resisting Chromium-Nickel Steel 
Plate, Sheet, and Strip. 

3. B209 - Specification for Aluminum and Aluminum-Alloy Sheet and Plate. 

4. B221 - Specification for Aluminum-Alloy Extmded Bars, Rods, Wire, Profiles, 
and Tubes. 

5. D2000 - Standard Classification System for Rubber Products in Automotive 
Applications 

6. E1399 - Test Method for Cyclic Movement and Measuring the Minimum and 
Maximum Joint Widths of Architectural Joint Systems. 

7. E1966 - Test Method for Ffre-Resistive Joint Systems 

D. Society of Automotive Engineers (SAE) 

E. Unified Numbering System for Metals and Alloys (UNS) 

F. National Association of Architectural Metal Manufacturers (NAAMM) 

1. Metal Finishes Manual for Architectural and Metal Products. 

1.05 SUSTAINABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requirements: 

1. The Authority requires the Confractor to implement practices and procedures to 
meet the Project's sustainable design requirements. The Confractor shall ensure 
that the requirements related to these goals, as defined in Specification Section 
01352 and the articles below, are implemented to the fullest extent. 
Substitutions, or other changes to the Work proposed by the Confractor, shall not 
be allowed if such changes compromise the stated Sustainable Design 
Performance Criteria. 

B. Sustainable Design Performance Criteria: 

1. All field-applied adhesives, sealants, paints and coatings relating to Work of this 
Section shall meet the requirements of Section 01352. 

1.06 QUALITY ASSURANCE 

A. Manufacturer Quahfications: Arrange for expansion joint assemblies specified in this 
Section to be furnished by a manufacturer with minimum five years experience in the 
fabrication of expansion joint assemblies involving quantities and complexities equal to 
or greater than those required by this Confract. 
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B. Installer Qualifications: Arrange for expansion joint assemblies specified in this Section 
to be installed by an entity with minimum five years experience in the installation of 
assemblies involving quantities and complexities at least equal to those required by this 
Confract. 

C. Single Source Responsibility; Obtain expansion joint assemblies fumished and installed 
under this Section from a single manufacturer. 

1.07 SUBMHTALS 

A. General: Submittals hsted in this article shall be in accordance with the requirements of 
"Shop Drawmgs, Catalog Cuts, and Samples" of Division 1 - GENERAL PROVISIONS. 

B. Product Data: Manufacturer's product data, material and finish descriptions, installation 
instmctions and general recommendations for each type of expansion joint assembly 
shown on the Contract Drawings. 

C. Shop Drawings: Show full extent of expansion joint assemblies; include large scale 
details of each type indicating profiles, splice joints between sections, joinery with other 
joint types including intersections, comer joints and tees, special end conditions, 
anchorages, fasteners, block-out locations and requfrements, and relationship to adjoining 
Work and finishes. 

1. Include isometric drawings, if required to fully describe assemblies, depicting the 
continuity of their route and their intersections. 

D. Samples 

1. Preformed Seals; 6 inch long samples of each type of flexible seal material to be 
used in the Work. Include manufacturer's standard color charts showing fuft 
range of colors and textures available for each type of flexible seal material for 
selection by the Engineer. 

2. For Verification: Full-size units 6 inches long of each type of joint system to be 
used in the Work, including all system components and showing finish, color, 
texture, patterns and full range of variations expected for these characteristics. 

E. Certifications 

1. Fire Performance: Where fire-rated expansion joint assemblies are shown, 
submit test data to indicate conformance with 1.02 C and 2.02 F. 

F. Qualifications: Submit proof of manufactifrer and installer experience qualifications. 

G. Sustainable Design Subnuttal Requfrements: The Confractor shaft submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shaft include the 
following: 
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1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. Information to be supplied for this form shaft 
include: 

a. Cost breakdowns for the materials included in the Confractor's Work. 
Cost breakdowns shaft include total cost plus itemized material costs. 

b. Where required by the Sustainable Design Performance Criteria of this 
Section, the foftowing information shall also be supplied: 
1) The amount of post-consumer and/or post-industrial recycled 

content in the supplied product(s). 
2) The manufacturing location ofthe supplied product(s). 
3) The location (source) of the raw materials used to manufacture 

the supplied product(s). 
4) The VOC content of aft adhesives, sealants, paints, and coatings 

applied on site as part of this Work. 
5) Include total cost for all wood products and itemized costs for all 

FSC-certified wood products. 
2. Pubhshed product literamre or letters of Certification, provided from the product 

manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for the SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for apphcable products. Applicable 
products include, but are not limited to field-applied adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shaft indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature, 
or a letter of certification from the manufacturer can be submitted in addition to 
the MSDS to indicate the VOC hmits). 

5. The Sustainable Design submittal information shaft be assembled into one (1) 
package per Section or frade, and sent to the Engineer. 

1.08 COORDINATION 

A. Ensure that prefabricated expansion joint assemblies fiimished and installed under this 
Section are compatible with expansion joint assemblies specified in other Sections. 

1.09 DELIVERY, STORAGE, AND HANDLING 

A. Handle expansion joint assemblies in manner to protect surfaces and to prevent distortion 
and other types of damage. Store under cover and off ground. Protect from weather and 
constmction activities until installed and accepted. 

1.10 WARRANTY 

A. Submit written warranty executed by the Confractor, installer and the manufacturer, 
agreeing to provide materials and labor to repair or replace expansion joint assemblies 
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that fail in materials or workmanship within five years after date of issuance of the ^ ^ , 
Certificate of Final Completion. This warranty shall not limit other rights the Authority ^ ^ 
may have under the Confract. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Subject to compliance with the requirements of this Section, fumish and instaft products 
of one ofthe following, or approved equal: 

1. Architecttiral Art Mfg., Inc., Wichita, KS 

2. Balco fric, Wichita, KS 

3. Conspec Systems, Inc. (C/S Group), Cranford, NJ 

4. MM Systems Corp., Pendergrass, GA 

5. Watson Bowman Acme Corp. (subsidiary of Degussa Corp.), Amherst, NY 

B. Basis of Design: Provide expansion joint assemblies "C/S Parking Deck Series - Model 
ZB-400" as manufactured by Conspec Systems, Inc, or equivalent acceptable to the 
Engineer. 

2.02 MATERIALS 

A. Alumfrium: ASTM B 221, alloy 6063-T5 for exti^sions; ASTM B 209, aftoy 6061-T6 
for sheet and plate; mill finish, unless otherwise shown on the Confract Drawings. 

1. Protect aluminum sifrfaces in contact with cementitious materials with zinc 
chromate primer or chromate conversion coating 

B. Stainless Steel: ASTM A 666, Type 304 for plates, sheet, and strip; No. 2B finish, unless 
otherwise shown on the Confract Drawings. 

C. Steel: ASTM A36, for plates, sheet, and strip, unless otherwise shown on the Contract 
Drawings. 

D. Elastomeric: Provide the manufacturer's standard, steel reinforced, premolded 
elastomeric anchor block material designed to capture extmded preformed seals and 
provide suitable anchoring ftanges. 

E. Preformed Seals: Multicellular extmded elastomeric profiles, designed with continuous, 
longitudinal, intemal baffles for use as primary and secondary seals complying with 
ASTM D2000. Formed to fit with anchored flanges, in color shown on the Confract 
Drawings or, if not shown, as selected by Engineer from manufacturer's standard colors. 
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F. Fire Barriers 

1. Manufacturer's standard fire barrier materials for use with fire-resistant 
expansion joint assemblies, resisting passage of flame and hot gases through the 
joint without material degradation or fatigue when tested after cycling per ASTM 
E 1399; tested in maximum joint width condition with a field splice as a 
component of the expansion joint assembly per performance requfrements of 
1.02 C. 

2. Include manufacturer's standard fne caulks, sealants and hardware for the 
required hourly fire rating. Fire barrier materials shall be asbestos-free. 

G. Moisture/Water Barriers: Manufacturer's standard flexible elastomeric material for use as 
an inner expansion joint seal; minimum 45 mils thick EPDM or minimum 30 mils thick 
PVC. 

2.03 ACCESSORIES 

A. Manufacturer's standard stainless steel anchors, fasteners, set screws, spacers, flexible 
vapor seal, filler materials, gutters, drain tubes, adhesives, sealants, grout, bedding 
materials, and other accessories compatible with material in contact, and as shown on the 
Confract Drawings for complete installations. 

2.04 FABRICATION 

A. General: Expansion joint assemblies shaft be of design, basic profile, materials and 
operation shown on the Confract Drawings. Fumish units equal to those shown on the 
Confract Drawings, as required to suft joint size, to accommodate variations in adjacent 
surfaces and to absorb structural movement. 

B. Fumish units in longest available lengths to minimize number of end joints, with hairline 
mitered comers where joint changes directions or abuts other materials. Include closure 
materials, fransition pieces, tee-joints, comers, curbs, cross-cormections, centering bars, 
pantograph mechanisms, gaskets, splice covers and other accessories as requfred for 
continuous joint assemblies. 

C. Protection caps shall be stainless steel, as shown on the Confract Drawings, with surface 
design options as shown on the Contract Drawings. Fasten protection caps to anchor 
member per manufacturer's instmctions, lapping each side of joint opening, permitting 
free movement of joint and maintaining close contact with adjacent finished surfaces. 

D. Include manufacturer's continuous standard flexible moisture seals under covers at 
locations shown on the Confract Drawings. 

E. Horizontal Joint Assemblies: Fumish continuous steel remforced elastomeric seating 
members of profile shown on the Confract Drawings with raised floor rim and concealed 
bolt and stainless steel anchors for embedment in concrete. Assemblies shall be of the 
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design shown on the Confract Drawings and to receive abrasive-resistant filler materials, 
if any, for space between raised rim of seating member and edge of joint assembly. 
Depth and configuration shall suit type of constmction and ensure that top surface of 
exposed extmsions, filler material and cover plate fits flush with adjoining finish floor 
surface. 

1. Assemblies shall be capable of resisting moisture penefration and air infilfration, 
as shown on the Confract Drawings. 

F. Interior Joint Assemblies: Assemblies for floor-to-floor , floor-to-wall, wall-to-wall and 
joints in ceilings and soffits shall be as shown on the Confract Drawings. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verify dimensions and conditions in field for Work fabricated to fit project conditions. 

3.02 PREPARATION 

A. Prepare subsfrates according to expansion joint assembly manufacturer's instmctions, 
including cutting, cleaning, priming, repair and surfacing. 

B. Coordinate with Work of related frades, such as for instaftation of items embedded in 
concrete or masonry. 

C. Fumish templates as required to related frades for location of embedded support and 
anchorage items. 

D. Repafr and grout block-outs as requfred with manufacturer's recommended material, to 
provide a level support beneath side frames of ftoor covers and to correct oversize block-
outs. Do not use shims. 

E. Fastening to fri-Place Constmction: Fumish and install anchorage devices and fasteners 
as required for securing expansion joint assemblies to in-place constmction, including 
threaded fasteners with drilled-in expansion shields for masonry and concrete where 
anchoring members are not embedded in concrete. Metal fasteners shall be of the type 
and size required to suit type of constmction shown on the Contract Drawings and to 
ensure secure attachment of expansion joint assemblies. 

3.03 INSTALLATION 

A. Comply with manufacturer's written instmctions for handling and installation of 
expansion joint assemblies, unless more stringent requfrements are indicated. 
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B. Terminate exposed ends of expansion j oint assemblies with factory-fabricated 
tennination pieces to maintain watertight integrity. 

C. Cutting Fitting and Placement: Perform cutting, drilling, patching and fitting required for 
installation of expansion joint assembhes. Install expansion joint assemblies in tme 
alignment and proper relationship to adjoining finished surfaces measured from 
established lines and levels. Allow adequate free movement for thermal expansion and 
confraction of metal to avoid buckling. Set floor assemblies, with countersunk fasteners, 
at elevations to be flush with adjacent fmished floor materials. Locate assemblies where 
shown on the Confract Drawings, in continuous contact with adjacent surfaces. Attach in 
place securely with required accessories. 

D. Joinery and Continuity: Maintain continuity of expansion joint assemblies with end 
joints held to a minimum. Cut and fit ends to produce hairline joints and to produce 
joints that will accommodate thermal expansion and confraction of metal to avoid 
buckling of frames. Adhere ftexible filler materials, if any, to seating member with 
adhesive or pressure-sensitive tape as recommended by the manufacturer. 

E. Anchorage: Anchor extmsions to adjacent subsfrates, continuously, at interval 
recommended by manufacturer, but not less than 3 inches from each end and not more 
than 24 inches on center. Set anchorage extrusions in continuous bed of sealant per 
manufacturer's recommendations; prevent slippage of vertical seal anchorages. Sealant 
type shall be compatible with sealants of adjacent constmction. 

F. Preformed Seals: Install seals with minimum number of end joints; sfraight sections shall 
be in continuous lengths. Vulcanize or heat-weld field splice joints watertight, using 
manufacturer's recommended procedures. Apply manufacturer's approved adhesive, 
epoxy or lubricant-adhesive to both frame interfaces before installing preformed seal 
material. Seal fransitions and end joints according to manufacturer's instmctions. 

G. Seismic Seals: Install interior seal in continuous lengths. Install outer seal in standard 
lengths and vulcanize or heat-weld field splice joints watertight, using manufacturer's 
recommended procedures. Seal fransitions and end joints according to manufacturer's 
instmctions. 

H. Fire Barriers: Install ffre barriers, including fransitions and end joints, in accordance with 
manufacturer's recommended procedures so that ffre-resistant constmction is continuous 
and unintermpted. 

I. Moister/Water Barriers: Install water barriers and where shown on the Confract 
Drawings, in accordance with manufacturer's recommended procedures. Include 
drainage system where shown. 

05810-8 ^^^ 



C 1/25/08 

3.04 CLEANftSlG 

A. Remove strippable protective material after Work in adjacent areas is complete. When 
protective material is removed, clean exposed metal surfaces in accordance with 
manufacturer's instmctions. 

3.05 PROTECTION 

A. Protect the installation from damage by other Work. Remove and store protective cap 
plates and exposed seals as required to protect from damage from constmction fraffic. 
Install temporary protection over joints, and reinstall covers and seals prior to 
Susbstantial Completion. 

END OF SECTION 
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SECTION 06100 

ROUGH CARPENTRY 

PART 1 - GEP^ERAL 

1.01 SUMMARY 

A. This Section specifies requirements for the foftowing rough carpentry items: 

1. Wood grounds, nailers, blocking and sleepers 

2. Subflooring and underlayment 

3. Plywood backing panels 

4. Riser constmction for access flooring fransitions, as indicated 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Not Applicable 

1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements 

1.04 REFERENCES 

A. American Wood-Preservers' Association (AWPA) 

1. C20 - Stmctural Lumber - Fire-Retardant Treatment by Pressure Process 

2. C27 - Plywood - Fire-Retardant Treatment by Pressure Process 

B. ASME Intemational (ASME) 

1. B18.2.1 - Square and Hex Bolts and Screws (Inch Series) 

2. B18.6.1 - Wood Screws (Inch Series) 

C. ASTM fritemational (ASTM) 

1. Al 53 - Specification for Zinc-Coating (Hot-Dip) of fron and Steel Hardware 

2. A307 - Specification for Carbon Steel Bolts and Sttids, 60 000 PSI Tensile 
Sfrength 

3. A563 - Specification for Carbon and Aftoy Steel Nuts 
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4. A653 - Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-fron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process 

5. B633 - Specification for Elecfrodeposited Coatings of Zinc on fron and Steel 

6. D5664 - Test Method for Evaluating the Effects of Fire-Retardant Treatments 
and Elevated Temperatures on Sfrength Properties of Fire-Retardant Treated 
Lumber 

7. E488 - Test Methods for Sfrength of Anchors in Concrete and Masonry Elements 

8. F1667: Specification for Driven Fasteners: Nails, Spikes, and Staples 

D. Forest Stewardship Council (FSC) 

1. FSC-STD-01-001 (April 2004) - FSC Principles and Criteria for Forest 
Stewardship 

2. For FSC-certified wood products, refer to the Forest Stewardship Council -
United States, 1155 30th Sfreet, NW Suite 300, Washington, D.C 

E. U.S. Department of Commerce, National Institute of Standards and Technology (DOC) 

1. PSI - U.S. Product Standard for Constmction and Industrial Plywood 

2. PS20 - American Softwood Lumber Standard 

F. West Coast Lumber Inspection Bureau (WCLIB) 

1. Standard No. 17-1996: Grading Rules for West Coast Lumber 

G. Westem Wood Products Association (WWPA) 

1. Westem Lumber Grading Rules 

H. National Evaluation Service, Inc. (NES) 

1. NER-272 - Power-Driven Staples and Nails for Use in All Types of Building 
Constmction 

1.05 SUSTAINABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requfrements 

1. The Authority requfres the Contractor to implement practices and procedures to 
meet the Project's sustainable design requfrements. The Confractor shall ensure 
that the requirements related to these goals, as defined in Section 01352 and the 
articles below, are implemented to the fullest extent. Substitutions, or other 
changes to the Work proposed by the Confractor, shall not be allowed if such 
changes compromise the stated Sustainable Design Perfonnance Criteria. 

B. Sustainable Design Performance Criteria: 
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1. All field-applied adhesives, sealants, paints and coatings relating to Work of this 
Section shall meet the requfrements of Section 01352. 

2. The manufacturing location (final assembly) ofthe rough carpentry wood shall 
be documented in accordance with the Sustainable Design Submittal 
Requirements of this Section. 

3. All composite wood, engineered wood, or agrifiber products used for rough 
carpentry (e.g., plywood, particleboard, medium density fiberboard) shall contain 
no added urea-formaldehyde resins. Acceptable resins and binders include, but 
are not limited to, phenol formaldehyde and methyl diisocyanate (MDI). 
Certification of these products shall be in accordance with the Submittal 
Requirements of this Section. 

4. Fifty percent (by cost) wood-based materials used on this Project, whether 
permanently-installed or temporary, shall be certified in accordance with the 
Forest Stewardship Council (FSC) guidelines. 

a. Applicable products include, but are not limited to, stmctural framing 
and general dimensional framing, flooring, finishes, fumishings, 
miscellaneous blocking, fire rated plywood back panels used for 
equipment mounting, architectural panels, plywood, and non-rented 
temporary construction applications such as bracing, concrete form work 
and pedestrian barriers. 

b. Certified wood material suppliers may be researched through the 
following websites; www.rainforest-alhance.org/greenbuilding, 
www.smartwood.org, 
http://www.certifiedwoodsearch.org/searchproducts.aspx, 
http: //www. fscus. org/certified_companies/. 

c. Any FSC-certified wood products deemed unavailable must be reported 
by the Confractor to the Engineer. 

d. Wood products previously purchased and used on prior projects, which 
are reused on this Project, are exempt from the FSC certification 
requirement. Appropriate documentation certifying reused wood 
products must be submitted. 

6. Documentation of all FSC-certified wood products shall be in 
accordance with the Sustainable Design Submittal Requirements herein. 
Wood products submitted without acceptable documentation will be 
rejected. 

1.06 QUALITY ASSURANCE 

A. Forest Certification: For the following wood products, provide materials produced from 
wood obtained from forests certified by an FSC-accredited certification body to comply 
with "FSC Principles and Criteria for Forest Stewardship": 

1. Dimension lumber and misceftaneous lumber. 
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1.07 SUBMnTALS 

A. General: Submittals listed in this article shall be in accordance with the requirements of 
"Shop Drawings, Catalog Cuts, and Samples" of Division 1 - GENERAL PROVISIONS. 

B. Product Data: For each type of process and factory-fabricated product. Indicate 
component materials and dimensions and include constmction and application details. 

1. Include data for fire-retardant freatment from chemical freatment manufacturer 
and certification by freating plant that freated materials comply with 
requirements. Include physical properties of freated materials based on testing by 
a qualified independent testing agency. 

2. For fire-retardant freatments specified to be High-Temperature (HT) type, 
include physical properties of freated lumber both before and after exposure to 
elevated temperatures, based on testing by a qualified independent testing agency 
according to ASTM D5664. 

3. For products receiving a waterbome freatment, include statement that moisture 
content of freated materials was reduced to levels specified before shipment to 
Project site. 

4. Include copies of warranties from chemical freatment manufacturers for each 
type of freatment. 

5. Include proof of approval for use in New York City. 

C. Sustainable Design Submittal Requfrements: The Confractor shall submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shall include the 
following: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. Information to be supplied for this form shall 
include: 

a. Cost breakdowns for the materials included in the Confractor's Work. 
Cost breakdowns shall include total cost plus itemized material costs. 

b. Where requfred by the Sustafriable Design Performance Criteria of this 
Section, the following information shall also be supplied: 
1) The amount of post-consumer and/or post-industrial recycled 

content in the supplied product(s). 
2) The manufacturing location ofthe supplied product(s). 
3) The location (source) of the raw materials used to manufacture 

the supplied product(s). 
4) The VOC content of all adhesives, sealants, paints, and coatings 

applied on site as part of this Work. 
5) Include total cost for all wood products and itemized costs for all 

FSC-certified wood products. 
2. Published product literature or letters of Certification, provided from the product 

manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for the SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 
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4. Material Safety Data Sheets (MSDS), for apphcable products. Applicable 
products include, but are not limited to field-applied adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature, 
or a letter of certification from the manufacturer can be submitted in addition to 
the MSDS to indicate the VOC Hmits). 

5. Documentation for all FSC-certified wood products. Provide copies of vendor 
invoices for each certified wood product, itemizing product costs and FSC chain-
of-custody certification fracking numbers. 

6. Documentation that all plywood, composite wood and agrifiber products installed 
within the Project's weatherseal do not contain added urea-formaldehyde resins. 

7. The Sustainable Design submittal information shaft be assembled into one (1) 
package per Section or frade, and sent to the Engineer. 

1.08 DELIVERY, STORAGE AND HANDLING 

A. Keep materials under cover and dry. Protect against exposure to weather and contact with 
damp or wet surfaces. Stack materials above ground level on uniformly spaced supports 
to prevent deformation. Provide for air circulation within, around stacks and under 
temporary coverings including polyethylene and similar covering types. 

1. Lumber and plywood pressure-freated with waterbome chemicals: Place a spacer 
between each course to provide for air circulation. 

PART2-PRODUCTS 

2.01 MATERIALS 

A. Lumber 

1. Lumber Standards 

a. Lumber shall comply with DOC PS20 and with applicable grading mles 
of inspection agencies certified by the American Lumber Standards 
Committee's (ALSO) Board of Review. 

2. Grade Stamps 

a. Lumber shall be factory-marked with grade stamp of inspection agency 
evidencing compliance with grading mle requirements and identifying 
grading agency, grade, species, moisture content at the time of surfacing 
and producing mill. 

b. Exposed lumber shall have grade stamp applied to ends or back of each 
piece. Grade stamp may be omitted if a certificate of grade compliance 
from the inspection agency is submitted. 

3. Sizing 
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a. Sizes of lumber specified herein and on the Confract Drawings are 
nominal, except pattemed sizes shall be as shown by detail dimensions 
on the Contract Drawings. Actual dressed sizes are as specified in DOC 
PS20, for moisture content specified for each use. 

4. Surfacing; S4S (surfaced four sides) dressed lumber, unless otherwise shown on 
the Confract Efrawings. 

5. Moisture Content: Seasoned lumber with 19 percent maximum moisture content 
at time of dressing and shipment for sizes less than 5 inches in nominal thickness. 

6. Miscellaneous Lumber: Fumish wood for support or attachment of other Work 
including bucks, nailers, blocking, fiirring, grounds, stripping, sleepers and 
similar members. Lumber shall be of sizes and worked into shapes as shown on 
the Confract Efrawings, and as follows: 

a. Moisture Content: 19 percent maximum for lumber items not specified to 
receive freatment. 

b. Grade: Standard grade light framing size lumber ofany species or board 
size lumber as required for application as shown on the Confract 
Drawings, No. 3 Common or Standard grade boards per WCLIB or 
WWPA mles or No. 3 grade boards per SPtB mles. 

B. Constmction Panels 

1. Plywood Panel Standards; Comply with DOC PSI for plywood panels and, for 
products not manufactured under DOC PSI provisions, comply with APA Form 
No. E445S. 

2. Trademark: Each constmction panel shall be factory-marked with APA 
frademark evidencing compliance with grade requfrements. 

3. Concealed APA Performance-Rated Panels: APA Performance-Rated panels 
complying with requirements shown on the Confract Drawings for grade 
designation, span rating, exposure durability classification, edge detail (where 
apphcable), and thickness, for the following applications: 

a. Combination Subfloor-Underlayment: Fire-retardant freated, APA rated 
plywood Sturd-I-Floor (APA frademark). 
1) Exposure Durability Classification; Exterior. 
2) Thickness: As shown on the Confract Drawings. 
3) Span Rating: As requfred to suit joist spacing shown on the 

Contract Drawings. 
4) Edge Detail: Tongue and groove, unless otherwise shown on the 

Confract Drawings. 
4. Plywood Backing Panels: Telephone or Electrical Equipment Backing Panels; 

Painted, fire-retardant freated, APA A-C with exterior glue, in thickness shown 
on the Confract Drawings, or if not otherwise shown, not less than 3/4 inch. 

C. Fasteners and Anchorages: Size, type, material and finish as shovra on the Confract 
Drawings. Furnish metal hangers and framing anchors ofthe size and type recommended 
by the manufacturer for each use including recommended nails. 

1. Wood Screws; ASME B 18.6.1 

2. Bolts; ASTM A307, Grade A; witii ASTM A563 hex nuts and flat washers. 
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3. Lag Bolts: ASME B18.2.1 

4. Nails and Staples: ASTMF1667 

5. Where rough carpentry is in direct contact with preservative freated wood, 
exposed to weather, in ground contact, or in area of high relative humidity, such 
as interior humidified spaces, kitchens, laundries and showers, fumish fasteners 
and anchorages of AISI Type 304 stainless steel, or with a hot-dip zinc coating 
per ASTM Al 53. 

D. Fire-Retardant Treatment by Pressure Process Lumber or plywood shaft be fire-retardant 
freated wood, imless specifically noted otherwise on the Confract Drawings, with 
pressure impregnated with fire-retardant chemicals to comply with AWPA C20 and 
AWPA C27, respectively. Each freated item shall be identified with classification 
marking of Underwriters Laboratories, Inc., U.S. Testing, or Timber Products Inspection, 
indicating surface bifrn characteristics and New York City BSA or MEA approval 
number. 

1. Flame spread rating: 0-25, per ASTM E84 when tested for a 30 minute period; 
flame front shall not progress more than 10-1/2 feet beyond the centerline ofthe 
test burner at any time during the test. 

2. Use freatment that does not promote corrosion of metal fasteners and anchors. 

3. Use AWPA freatment Type A High Temperature (HT) at interior applications, 
and AWPA Exterior type for exterior or interior applications. 

4. Treatment type shaft have been tested for sfrength retention after exposure to 
elevated temperatures; ASTM D5664 for lumber, ASTM D5516 for plywood. 

5. Treatment chemicals shall be free of halogens, sulfates, ammonium sulfate and 
formaldehyde. 

6. Lumber and plywood shall be kiln-dried after freatment to a maximum moisture 
content of 19 percent and 15 percent, respectively. After drying, discard damaged 
or defective pieces as determined by the Engineer. 

7. Treatment type shall permit end cuts and drilled holes; do not rip saw or plane 
surfaces of fire-retardant freated lumber. 

2.02 MISCELLANEOUS LUMBER 

A. General; Provide miscellaneous lumber indicated on the Confract Drawings and lumber 
for support or attachment of other constmction, including the following: 

1. Blocking 

2. Nailers 

3. Cants 

4. Furring 

5. Grounds 

6. Sleepers 
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B. For items of dimension lumber size, provide Constmction or No. 2 grade lumber with 19 
percent maximum moisture content of any species. 

1. Hem-fir (north); NLGA. 

2. Mixed southern pine; SPIB. 

3. Spruce-pine-fir; NLGA. 

4. Hem-fir; WCLIB, or WWPA. 

C. For blocking not used for attachment of other constmction. Utility, Stud, or No. 3 grade 
lumber ofany species may be used provided that it is cut and selected to eliminate defects 
that will interfere with its attachment and purpose. 

D. For blocking and nailers used for attachment of other constmction, select and cut lumber 
to eliminate knots and other defects that will interfere with attachment of other work. 

E. For fiirring strips for instafting plywood, select boards with no knots capable of 
producing bent-over nails and damage to paneling. 

2.03 FASTENERS 

A. General; Provide fasteners of size and type indicated that comply with requirements 
specified in this Article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, or in area of 
high relative humidity, provide fasteners with hot-dip zinc coating complying 
witii ASTM A153. 

B. Nails, Brads, and Staples: ASTM F1667. 

C. Power-Driven Fasteners: NES NER-272. 

D. Wood Screws: ASME B 18.6.1. 

E. Lag Bolts: ASME B 18.2.1. 

F. Bolts: Steel bolts complying with ASTM A307, Grade A; with ASTM A563 hex nuts 
and, where indicated, fiat washers. 

G. Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with 
capabihty to sustain, without failure, a load equal to six times the load imposed when 
installed in unit masonry assemblies and equal to four times the load imposed when 
installed in concrete as determined by testing per ASTM E488 conducted by a qualified 
independent testing and inspecting agency. 

1. Material: Carbon-steel components, zinc plated to comply with ASTM B 633, 
Class Fe/Zn 5. 

542 
06100-8 

f) 



C 1/28/08 

2.04 METAL FRAMft^G ANCHORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one ofthe 
following: 

1. Alpine Engineered Products, Inc. 

2. Cleveland Steel Specialty Co. 

3. Harlen Metal Products, Inc. 

4. KC Metals Products, hic. 

5. Simpson Sfrong-Tie Co., Inc. 

6. Southeastern Metals Manufacturing Co., Inc. 

7. USP Stmctural Connectors 

B. Allowable Design Loads: Provide products with allowable design loads, as published by 
manufacturer, that meet or exceed those of products of manufacturers listed. 
Manufacturer's published values shall be determined from empirical data or by rational 
engineering analysis and demonsfrated by comprehensive testing performed by a 
qualified independent testing agency. 

C. Galvanized Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTMA653, 
G60 coating designation. 

D. Bridging: Rigid, V-section, nailless type, 0.050 inch thick, length to suit joist size and 
spacing. 

2.05 MISCELLANEOUS MATERIALS 

A. Adhesives for Gluing Formulation complying with ASTM D3498 that is approved for 
use indicated by adhesive manufacturer. 

1. Use adhesives that have a VOC content of 70 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Metiiod 24). 

PART 3-EXECUTION 

3.01 ftSrSTALLATION, GENERAL 

A. Set rough carpentry to required levels and lines, with members plumb, tme to line, cut, 
and fitted. Fit rough carpentry to other constmction; scribe and cope as needed for 
accurate fit. Locate nailers, blocking, and similar supports to comply with requfrements 
for attaching other constmction. 

B. Framing Standard: Comply with AF&PA's "Details for Conventional Wood Frame 
Constmction," unless otherwise indicated. 
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C. Metal Framing Anchors: Install metal framing to comply with manufacturer's written 
instmctions. 

D. Do not sphce stmctural members between supports, unless otherwise indicated. 

E. Provide blocking and framing as indicated and as required to support facing materials, 
fixtures, specialty items and trim. 

1. Provide metal clips for fastening gypsum board or lath at comers and 
intersections where framing or blocking does not provide a surface for fastening 
edges of panels. Space clips not more than 16 inches on center. 

F. Sort and select lumber so that natural characteristics will not interfere with installation or 
with fastening other materials to lumber. Do not use materials with defects that interfere 
with function of member or pieces that are too small to use with minimum number of 
joints or optimum joint arrangement. 

G. Securely attach rough carpentry work to subsfrate by anchoring and fastening as 
indicated, complying with the following: 

1 • NES NER-272 for power-driven fasteners. 

2. Building Code of tiie City of New York. 

H. Use common wire nails, unless otherwise indicated. Select fasteners of size that will not 
fiilly penefrate members where opposite side will be exposed to view or wift receive 
finish materials. Make tight connections between members. Install fasteners without 
splitting wood; do not countersink nail heads, unless otherwise indicated. 

1. For exposed work, arrange fasteners in sfraight rows paraftel with edges of 
members, with fasteners evenly spaced and with adjacent rows staggered. 

3.02 WOOD SLEEPER, BLOCKING AND NAILER INSTALLATION 

A. Attach items to subsfrates to support applied loading. Recess bolts and nuts flush with 
surfaces, unless otherwise indicated. 

END OF SECTION 

• 

• 
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DIVISION 7 

SECTION 07115 

RUBBERIZED ASPHALT SHEET WATERPROOFING 

PARTI. GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for the following, where shown on the Confract 
Drawings: 

1. Rubberized asphalt sheet membrane waterproofmg system. 

2. Prefabricated drainage composite. 

3. Protection board. 

1.02 REFERENCES 

The following is a listing ofthe publications referenced in this Section: 

ASTM C 836 

ASTM D 146 

ASTM D 412 
ASTM D 570 
ASTM D 746 

ASTM D 1000 

ASTM D 1621 
ASTM D 1777 
ASTM D 3767 
ASTM D 4491 
ASTM D 4632 
ASTM D 4751 
ASTM E 96 
ASTM E 154 

CW-02215 

American Societv for Testing and Materials (ASTM) 
Specification for High Solids Content, Cold Liquid-Applied Elastomeric 
Waterproofing Membrane for Use with Separate Wearing Course. 
Sampling and Testing Felted and Woven Fabrics Saturated with 
Bituminous Substances for Use in Waterproofing and Roofing. 

Tests for Rubber Properties in Tension. 
Test Method for Water Absorption of Plastics. 
Test Method for Brittleness Temperature for Plastics and Elastomers by 
Impact. 
Method of Testing Pressure-Sensitive Adhesive Coated Tapes Used for 
Electric Insulation. 
Test Method for Compressive Properties of Rigid Cellular Plastics. 
Method for Measuring Thickness of Textile Fabric. 
Practice for Rubber-Measurements of Dimensions. 
Test Methods for Water Permeability of Geotextiles by Permitivity. 
Breaking Load and Elongation of Geotextiles (Grab Method). 
Test Method for Determining the Apparent Opening Size of a Geotextile. 
Tests for Water Vapor Transmission of Materials in Sheet Form. 

Testing Materials for Use as Vapor Barriers Under Concrete Slabs and as 
Ground Cover in Crawl Spaces. 

Corps of Engineers 

Civil Works Constmction Guide Specification for Plastic Filter Fabric. 
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General Services Adminisfration, Public Building Service 
GSA-PBS-07115 Guide Specification for Elastomeric Waterproofing. 

1.03 ENVIRONMENTAL REQUIREMENTS 

A. Proceed with waterproofing only when existing and forecasted weather conditions permit 
Work to be performed in accordance with manufacturer's recommendations. 

B. Apply drainage composite when there is no present or anticipated precipitation and 
temperatures are 25 degrees F and above. 

C. Cover drainage composite promptly to avoid damage. 

1.04 QUALITY ASSURANCE 

A. Manufacturer 

Sheet membrane waterproofing systems shall be manufactured and marketed by a ffrm 
with a minimum of 5 years experience in the production and sales of self-adhesive sheet 
membrane waterproofing. Manufacturers proposed for use but not named in these 
specifications shall submit evidence of ability to meet all requirements specified, and 
include a list of projects of similar design and complexity completed within the past 
5 years. Sheet membrane and drainage composite shaft be produced by the same 
manufacturer. 

B. Entity performing installation Work of this Section shall be a firm with not less than 
5 years experience installing sheet waterproofing and which is approved by the 
manufacturer of sheet membrane material and shall have worked on at least 3 projects 
involving complexities equal to those requfred for the Work of this Section. 

C. Obtain sheet membrane and dramage composite, if any, from a single manufacturer. 
Provide accessory materials only as recommended by membrane sheet manufacturer. 

1.05 DELIVERY, STORAGE, AND HANDLftSTG 

A. Deliver materials and products in labeled packages. Store and handle in strict compliance 
with manufacturer's printed instmctions. Protect from damage from sunlight, weatiier, 
excessive temperatures and constmction operations. Remove damaged material from the 
constmction site and dispose of in accordance with applicable regulations. 

1. Do not double-stack pallets of membrane on the constmction site. Provide cover on 
top and all sides, allowing for adequate ventilation. 

2. Protect primer, mastic and adhesive from moisture and potential source of ignition. 

3. Store protection board flat and off the ground. Provide cover on top and aft sides. 

B. Sequence deliveries to avoid delays, but minimize onsite storage. 

1.06 SUBMITTALS 

See Appendix "A" for submittal requirements. 
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1.07 WARRANTY 

A. The Contractor shall execute and submit a written wananty agreeing to repair or replace 
sheet membrane waterproofing or drainage composite, if any, that fails in materials or 
workmanship within specified warranty period. This wananty shall include any labor for 
excavation operations and removal and replacement of materials necessary to the 
waterproofmg system repafr, including the paving system and all component elements, as 
shown on the Confract Drawings. 

B. Arrange for the manufacturer to execute and subnut a written warranty agreeing to 
fumish membrane waterproofing, drainage composite, if any, and accessory materials 
required to repair waterproofing failures occurring within warranty period. 

C. Warranties shall be in effect for a five (5) year period, beginning at the date of issuance 
ofthe Certificate of Final Completion. 

D. These warranties shall not deprive the Authority of other rights it may have under the 
provisions ofthe Confract Documents and will be in addition to and mn concurrent with 
other warranties made by the Contractor under requirements ofthe Confract Documents. 

E. Natural disasters or stmctural failure ofthe substrate are not covered by these warranties. 

PART 2. PRODUCTS 

2.01 MANUFACTURERS 

Subject to compliance with the requirements of this Section, provide products of one ofthe 
following manufacturers, or approved equal: 

A. Sheet Membrane 

1. Bituthene 3000 Low Temperature; W. R. Grace Co., Cambridge, MA 

2. Miradri 861; Mirafi Inc., Charlotte, NC 

3. Polyguard 650; Polyguard Products, Inc., Ennis, TX 

B. Drainage Composite 

1. Hydroduct HSF; W. R. Grace Co., Cambridge, MA 

2. Miradrain 9000; Mirafi Inc., Charlotte, NC 

3. Polyguard Drainage Board; Polyguard Products, Inc., Ennis, TX 

2.02 MATERIALS 

A. Sheet Membrane Waterproofing System 

A self-adhesive, cold-applied composite sheet consisting of a thickness of 56 mils of 
mbberized asphalt and 4 mils of cross-laminated, high density polyethylene film. 
Provide mbberized asphalt membrane covered with release paper that is removed during 
installation. No special adhesive or heat shall be required to form laps. 
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B. 

D. 

Sheet Membrane Waterproofing Physical Characteristics 

Propertv Thickness 

Thickness, unless otherwise 60 mfts 
shown on the Confract 
Drawings. 
Pliability, 180± bend over 1" Unaffected at -20±F 
mandrel 
The following ASTM D 746 test may be referenced in lieu ofthe ASTM D 146 test 
referenced above: 

• 

Test Metiiod 
ASTM D 1000, ASTM D 
1777, or ASTM D 3767 
Method A 
ASTM D 146 

Brittleness Temperature -25±F 
Tensile Sfrength, membrane 250 psi (minimum) 

Elongation, ultimate failure of 
mbberized asphalt 
Crack Cycling 100 cycles 
Puncture Resistance, membrane 
Resistance to Hydrostatic Head 
Exposure to Fungi in Soil, 16 
weeks 

Permeance 

Water Absorption 

Prefabricated Drainage Composite 

300% (minimum) 

Unaffected at-15±F 
40 lb. (minimum) 
150 ft. of water 
No effect 

0.05 grains/sq. 
ft./hr./in. Hg 

0.15% (maximum) 
weight gain after48 
hours of immersion 
at 70±F 

ASTM D 746 
ASTM D 412 Die C 
Modified 
ASTM D 412 modified 

ASTM C 836 Modified 
ASTM E 154 

GSA-PBS 07115 

ASTM D 96 
Method B 
ASTM D 570 

Drainage composite shall be designed to promote positive drainage while serving as a 
protection course. 

Drainage composite shaft consist of a 3/8 inch dimpled high impact polymeric drainage 
core and a woven filter fabric adhered to the core. Drainage composite shaft conform to 
the following physical properties: 

Propertv 
Drain Core 
Thickness (in.) 
Compression Sfrength (psf) 
Filter Fabric 
Equivalent Opening Size (U.S. 
Standard) 
Flow (gpm/ft. widfli at 3600 psf) 
Grab Sfrengtii {\h.) 

Test Method 

ASTM D 1777 
ASTM D 1621 

COECW 02215 or 
ASTM D 4751 
ASTM D 4491 
ASTM D 4632 

TvDJcal Value 

0.38 
18,000 

70-100 

20 
250 cross direction 

• 
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E. Protection Board 

1. Asphaltic Hardboard 

A premolded semi-rigid protection board consisting of bimmen, mineral core and 
reinforcement. 

2. Protection Course: Manufactured by W. R. Meadows, Inc., Elgin, IL, or approved 
equal. Protection board shall be 1/4-inch thick, unless otherwise shown on the 
Confract Drawings. 

2.03 ACCESSORIES 

A. Mastic 

Tĵ Dc recommended by sheet waterproofing manufacturer for waterproof sealing of seams 
in membrane, and for waterproof sealing of joints between membrane and ftashings, 
adjoining surfaces and projections through membrane. 

B. Primer 

Type recommended by sheet waterproofing manufacturer for applications shown on the 
Confract Drawings. 

PART 3. EXECUTION 

/ ^ B 3.01 EXAMftSIATION 

A. Inspect concrete subsfrate to ensure that surfaces are free of voids, spalled areas, sharp 
protmsions, loose aggregate and form release agents. 

B. Do not proceed with waterproofing Work until constmction that is attached to or passes 
through surfaces to be waterproofed is complete and subsfrate surface defects have been 
repaired to the satisfaction of the Engineer. 

C. Ensure that concrete surfaces are thoroughly dry and concrete has been cured for a 
minimum of 10 days prior to application of waterproofing membrane, unless 
manufacturer's recommendations for required application require a longer curing period, 
in which case such longer curing period shall be observed. 

3.02 PREPARATION 

A. Refer to manufacturer's literature for requirements for preparation of subsfrates. Surfaces 
shall be stmcturally sound and free of voids, spalled areas, loose aggregate and sharp 
protrusions. Remove contaminants such as grease, oft and wax from exposed surfaces. 
Remove dust, dirt, and loose stone and debris. Use repair materials and methods that are 
acceptable to manufacmrer of sheet membrane waterproofmg. 

B, Proceed with instaftation only when subsfrate constmction and preparation work is 
complete and in condition to receive sheet membrane waterproofing. 
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3.03 ft^STALLATION 

A. Comply with manufactmrer's printed instmctions for handling and installation of 
waterproofing materials. 

B. Schedule installation to minimize period of exposure of waterproofing materials. 

C. Apply primer to concrete subsfrate at the rate recommended by manufacturer. Recoat 
areas not waterproofed if contaminated by dust. Mask and protect adjoining exposed 
finish surfaces to protect those surfaces from excessive application of primer. Reprime 
surfaces not covered by waterproofing membrane on the day of primer application. 

D. Apply membrane, in the thickness in accordance with the details shown on the Confract 
Drawings, at inside comers, pipe penefrations and other protrusions shown on the 
Confract Drawings. Thicknesses shown are minimum thicknesses, if not shown, provide 
in thicknesses recommended by the sheet waterproofing manufacturer for the applications 
shown. 

E. Apply membrane to extent shown on the Contract Drawings and roll in place. On 
vertical surfaces, apply from low points to high points. Overlap joints a minimum of 
4 inches, unless otherwise shown on the Confract Drawings. 

F. Seal seams, projections through membrane and terminations. 

G. Inspect membrane prior to covering for the presence of fishmouths, wrinkles, buckles, 
pockets, blisters, or other defects, including improperly sealed seams, projections or 
terminations which would impafr watertightness. Repair all defects immediately and to 
the satisfaction of the Engineer. 

H. At surfaces to be in contact with backfill, instaft protection board with glass mat side of 
board facing away from the waterproofing membrane. At horizontal surfaces, provide 
protection course shown on Confract Drawings. 

I. In lieu of or in addition to protection course, where shown on the Contract Drawings, 
install prefabricated drainage composite. 

J. Provide protection board on horizontal surfaces over drainage composite, where shown 
on the Confract Drawings. 

K. Drainage Composite (Horizontal Surfaces) 

Adhere Drainage Composite to the substrate with sfrips of approved adhesive applied at 
approximately 10 foot intervals. More adhesive may be requfred in high wind. Panels 
shall be butted tightly. Overlap fabric onto the previous panel. Adhere overlapped filter 
fabric with Bimstik or Bituthene Mastic if necessary. At comers, cut the core and cover 
the core with filter fabric or tape. Waterproofed decks wftl require a temporary 
protection course if the Drainage Composite is not placed promptly. 

m 
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L. Drainage Composite (Vertical Surfaces) 

1. Apply rolls of the Drainage Composite stating at the base of the wall. Peel the fabric 
back approximately 12 inches from the lower edge. 

Adhere drainage composite to walls with strips of adhesive. Strips shall be placed 
near the top and bottom of each sheet. Press drainage composite firmly to the 
adhesive. Additional drainage composite rolls shall be butted tightly to the adjacent 
roll. Overlapping fabric may be adhered with spots of adhesive mastic. Drainage 
composite shall be applied to a point approximately 6 inches below the grade line. 
At the top termination, tuck the excess fabric below the grade line. At the top 
tennination, tuck the excess fabric behind the drain core and adhere it to the wall 
with mastic. On the inside comers, cut the drain core film backing, but do not cut the 
filter fabric. On outside comers, cut the drainage composite and cover cut ends of 
drain core with fabric or tape. Adhere to overlapping fabric on comers. Prior to 
backfilling, repair any damaged drainage composite with the filter fabric and/or drain 
core material. 

2. Backfilling shall be completed promptly foftowing instaftation ofthe drainage 
composite. As a guideline, do not leave the drainage composite exposed for more 
than one week. Use care to follow accepted practices for backfilling and compaction. 
Backfill shall normally be added and compacted in 6 to 12 inch lifts. 

3.04 FIELD TESTS 

On horizontal surfaces, test for leaks with 2 inches depth of water maintained for 24 hours. 
Repair all leaks revealed by examination of substmcture and repeat test until no leakage is 
observed before installation of protection course. Replace insulation and/or other Work 
damaged by water leaks. 

3.05 PROTECTION 

A. After completion of the Work of this Section remove masking materials, if any, and 
stains from exposed surfaces caused by waterproofing installation. 

B. Protect completed membrane during installation of Work over membrane and throughout 
remainder ofthe Work. Do not allow fraffic ofany type on unprotected membrane. 

END OF SECTION 
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SECTION 07115 

RUBBERIZED ASPHALT SHEET WATERPROOFING 

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 

1. Product data, installation instmctions and recommendations for all waterproofmg 
materials, including storing and handling instmctions. Include data substantiating 
that materials comply with requirements of this Section. 

2. One copy of U.S. Department of Labor, Material Safety Data Sheets (MSDS) for all 
hazardous or toxic materials utilized during Work of this Section. 

B. Samples 

Three 12 inch by 12 inch samples of sheet waterproofing materials, drainage composite 
and protection board. 

C. Certifications 

Evidence of sheet membrane manufacturer's approval of installer. 

D. Qualifications 

Qualification data for manufacturer, if other than one of those specified, as requfred by 
1.04 to demonsfrate its capabilities and experience. Include list of completed projects 
with project names, addresses, names of architects and owners, and other information 
specified. 

END OF APPENDIX "A" 
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SECTION 07116 

SELF-ADHERED SHEET MEMBRANE WATERPROOFING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for self-adhered sheet membrane waterproofing 
systems for the following locations: 

1. A multi-ply mbberized asphalt waterproofmg systems of cast-in-place concrete 
slabs, and other below grade conditions/stmctures, as indicated on Drawings. 

2. Drainage composite panels (protection board) and waterproofmg accessories. 

3. Provide subsfrate preparation including, but not limited to the application of 
suitable membrane primer/conditioner materials, and termination accessories as 
required to instaft (and interface) membrane with other subsfrates and 
waterproofing membranes/materials. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. General: Provide a complete waterproofing system (WP-2) that prevents the passage of 
liquid water under hydrostatic pressure, and complies with requfrements as demonsfrated 
by testing performed by an independent testing agency of manufacturer's current self-
adhered mbberized asphalt membranes. 

1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements 

B. Section 04220 - Concrete Masonry Units 

C. Section 07175 - HDPE Waterproofmg 

D. Section 07207 — Extmded Foam frisulation 

1.04 REFERENCES 

A. ASTM Intemational (ASTM) 

1. C578 - Specification for Rigid, Cellular Polystyrene Thermal Insulation 

2. C836 - Specification for High Solids Content, Cold Liquid-Applied Elastomeric 
Waterproofing Membrane for Use with Separate Wearing Course 

3. D146 - Test Methods for Sampling and Testing Bitumen-Saturated Felts and 
Woven Fabrics for Roofing and Waterproofing 
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4. D412 - Test Methods for Vulcanized Rubber and Thermoplastic Rubbers and 
Thermoplastic Elastomers - Tension 

5. D570 - Test Method for Water Absorption of Plastics 

6. D746 - Test Method for Brittleness Temperature of Plastics and Elastomers by 
Impact 

7. D1621 - Test Method for Compressive Properties of Rigid Cellular Plastics 

8. D1777 - Test Method for Thickness of Textile Materials 

9. D3762 - Test Method for Adhesive-Bonded Surface Durability of Aluminum 
(Wedge Test) 

10. D3767 - Standard Practice for Rubber-Measurement of Dimensions 

11. D4258 - Practice for Surface Cleaning Concrete for Coatmg 

12. D4263 - Test Method for Indicating Moistifre in Concrete by the Plastic Sheet 
Method 

13. D4491 - Test Methods for Water Permeabftity of Geotextiles by Permittivity 

14. D4632 - Test Method for Grab Breaking Load and Elongation of Geotextiles 

15. D4751 - Test Method for Determining Apparent Opening Size of a Geotextile 

16. E96 - Test Methods for Water Vapor Transmission of Materials 

17. E154 - Test Methods for Water Vapor Retarders Used in Contact with Earth 
under Concrete Slabs, on Walls, or as Ground Cover 

1.05 SUSTAINABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requirements 

1. The Authority requires the Contractor to implement practices and procedures to 
meet the Project's sustainable design requirements. The Confractor shall ensure 
that the requfrements related to these goals, as defined in Section 01352 and the 
articles below, are implemented to the fullest extent. Substitutions or other 
changes to the Work proposed by the Confractor shall not be allowed if such 
changes compromise the stated Sustainable Design Performance Criteria. 

B. Sustainable Design Performance Criteria 

1. The post-industrial and/or post-consiuner recycled content (by weight) of the 
insulation and waterproofing membrane shall be documented in accordance with 
the Sustainable Design Submittal Requfrements of this Section. 

2. The manufacturing location (final assembly) ofthe waterproofing membrane and 
insulation shall be documented in accordance with the Sustainable Design 
Submittal Requirements of this Section. 

3. Insulation products that must be expanded or extmded (e.g. extmded polystyrene 
- EPS), shall avoid blowing agents containing chlorine-based gas used for 
manufacture or installation. 

• 
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1.06 QUALITY ASSURANCE 

A. Manufacturer: Self-adhered sheet membrane waterproofing system shall be manufactured 
and marketed by a firm with a minimum of 10 years experience in the production and 
sales of membrane waterproofing. Manufacturers proposed for use but not named in 
these specifications shaft submit evidence of ability to meet all requirements specified, 
and include a list of projects of similar design and complexity completed within the past 
five years. 

B. ftistaller Qualifications: A firm which has specialized in this type of waterproofing, and 
which is certified by the manufacturer of primary waterproofing materials. 

1. Installer and the on-site "crew chief shall have no less than five years of 
successful experience in the instaftation of the exact waterproofing systems 
specified for this Project. The quahfied installer shaft also have completed three 
projects in the past five years similar in size and scope. 

C. Source Quality Confrol: Obtain primary self-adhered sheet membrane waterproofing 
materials from a single manufacturer with no less than 10 years of successful experience 
in sheet waterproofing work and having quahfied field personnel. 

1. Provide secondary materials as manufactured by the primary materials 
manufacturer; where secondary materials are not produced by the primary 
materials manufacturer, provide products recommended by the primary materials 
manufacturer. 

D. Potential subconfractors/installers of self-adhered sheet membrane waterproofmg shall 
attend a mandatory pre-instaftation meeting to review specific Project details, and each 
typical and atypical subsfrate condition prior to submitting their proposals. 

E. Preinstallation Meeting; Conduct a pre-installation meeting at the Project site. 

1. Before instafting the self-adhered sheet membrane waterproofing systems (WP2), 
meet at the site vrith the Engineer and other concemed entities whose work is 
directly related to or penefrating the self-adhered sheet membrane waterproofing. 

2. Review requirements for self-adhered sheet membrane waterproofmg, including 
surface preparation, subsfrate condition and prefreatment, minimum curing 
period, weather conditions, special details (including penefrations, flashing, 
terminations horizontal-and vertical-seams and laps, interface with adjacent 
waterproofing materials/systems, and similar conditions), installation procedures, 
inspection and testing procedures, drainage interface, protection and repairs. 

3. Notify the Engineer and other concemed entities at least seven days before 
conference. 

1.07 SUBMITTALS 

A. General: Submittals listed in this article shall be in accordance with the requirements of 
"Shop Drawings, Catalog Cuts and Samples" of Division 1 - GENERAL PROVISIONS. 

B. Product Data: Submit manufacturer's product data including manufacturer's printed 
instmctions for evaluating, preparing and freating waterproofing substrates, technical 
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data, specifications and tested physical and performance properties for each ^ ^ 
waterproofmg material required. ^ H P 

1. Include data substantiating compliance with requirements. 

C. Samples: • Submit 6 inch by 12 inch samples of each self-adhered sheet membrane 
waterproofing, combination drainage/protection boards and auxiliary materials as 
requested by the Engineer. 

1. Include full size samples of the manufacturer's standard self-adhered sheet 
membrane waterproofing termination, as well as a typical detail of the self-
adhered sheet membrane (WP-2)-to-HDPE membrane (WP-1, specified in 
Section 07175) condition. 

D. Shop Drawings; Provide shop drawings showing locations and extent of self-adhered 
sheet membrane waterproofing; include sheet layout drawings, flashing profiles and 
terminations, reglets, accessories, taped splice, seam and lap details, subsfrate preparation 
(including details for subsfrate joints and cracks), penefrations, waterstops and similar 
conditions. 

1. Provide general sheet layout drawings at 1/4-inch scale; details, flashing and 
similar special conditions shall be prepared at fuft scale. 

2. Clearly identify/indicate the composite drainage panels (protection boards), 
insulations and other work not specified herein, but required for coordination 
purposes and the overall system success. 

E. Installer Certificates: Provide installer certificates signed by primary material ^ B ) 
manufacturer certifying that Instafters and on-site "crew chief'comply with requfrements 
under this Section. 

F. Manufacturer Certificates: Provide a written affidavit signed by the self-adhered sheet 
membrane manufacturer stating that the waterproofing system (WP-2) specified herein is 
completely compatible to the subsfrates, and other interfacing waterproof membranes 
(WP-1, specified in Section 07175) and subsfrates indicated; and as specified in other 
sections. 

G. Product Test Reports: Submit product test reports from a qualified independent testing 
agency evidencing compliance of waterproofing with requirements and other physical 
properties reported by manufacturer based on comprehensive testing of products 
according to current standard test methods within previous five years. 

H. Sustainable Design Submittal Requfrements; The Confractor shall submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shall include the 
following: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. friformation to be supplied for this form shall 
include: 

a. Cost breakdowns for the materials included in the Confractor's Work. 
Cost breakdowns shall include total cost plus itemized material costs. 

b. Where requfred by the Sustainable Design Performance Criteria of this 
Section, the following information shaft also be supplied: 
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1) The amount of post-consumer and/or post-industrial recycled 
content in the supplied product(s). 

2) The manufacturing location ofthe supplied product(s). 
3) The location (source) of the raw materials used to manufacture 

the supphed product(s). 
4) The VOC content of all adhesives, sealants, paints, and coatings 

applied on site as part of this Work. 
5) Include total cost for all wood products and itemized costs for all 

FSC-certified wood products. 
2. Published product literatifre or letters of Certification, provided from the product 

manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for the SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for applicable products. Applicable 
products include, but are not limited to field-applied adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature, 
or a letter of certification from the manufacturer can be submitted in addition to 
the MSDS to indicate tiie VOC limits). 

5. The Sustainable Design submittal information shall be assembled into one (1) 
package per Section or frade, and sent to the Engineer. 

1.08 DEFINHIONS 

A. General: Self-adhered sheet membrane waterproofing systems (WP-2) shall include all 
primary and secondary materials required to complete the indicated work, and as 
recommended by the manufacturer. Materials and accessories not specifically indicated 
or specified but are recommended by, or required by the primary materials manufacturer 
to complete the "systems" shaft be included as part of the specified self-adhered sheet 
membrane waterproofing system. 

1.09 JOB CONDITIONS 

A. General: Proceed with Work of this Section only after subsfrate constmction and 
penefrating work have been completed. Apply self-adhered sheet membrane 
waterproofing within range of ambient and subsfrate temperatures recommended by 
waterproofmg manufacturer. Do not apply self-adhered sheet membrane waterproofmg 
to a damp or wet subsfrate. 

1. Do not apply sheet waterproofing in snow, rain, fog or mist. 

B. Ventilation: Provide ventilation to remove fumes during application and cure of self-
adhered sheet membrane waterproofmg system components in enclosed spaces, and 
maintain ventilation imtil such components have thoroughly cured and fumes have 
dissipated. 
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C. Weather: Proceed with self-adhered sheet membrane waterproofing and associated work 
only when existing and forecasted weatiier conditions will permit work to be performed 
in accordance with manufacturer's recommendations and warranty requfrements. 

1.10 WARRANTY 

A. Warranty: Manufacturer's standard form in which manufacturer and installer agrees to 
repair or replace components ofthe self-adhered sheet membrane waterproofing systems 
that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Water penefrating the building or stmcture resulting from subsfrate 
cracking of up to 1/8-inch. 

b. Deteriorated or displaced waterproofing materials. 
2. Warranty Period: Five years after date of Substantial Completion. 

PART2-PRODUCTS 

2.01 MANUFACTURERS 

A. Available Manufacturers;- Subject to compliance with requirements, provide self-adhered 
sheet membrane waterproofing systems/products as manufacttired by W.R. Grace & 
Company, or an approved equal. 

1. Selected Systems: Provide self-adhered sheet membrane waterproofing systems 
(WP-2) "Bittithene 3000LT" as manufacttired by W. R. Grace & Co. 

2.02 MATERIALS 

A. Sheet Membrane Waterproofing System 

1. A self-adhesive, cold-appfted composite sheet consisting of a thickness of 56 
ntils of mbberized asphalt and 4 mils of cross-laminated, high density 
polyethylene film. Provide mbberized asphalt membrane covered with release 
paper that is removed during installation. No special adhesive or heat shall be 
required to form laps. 

B. Sheet Membrane Waterproofing Physical Characteristics 
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Propertv -
Thickness, unless otherwise 
shown on the Confract Drawings 

Pliabftity, 180± bend over 1" 
mandrel 

Thickness 
60 mils 

Unaffected at -20±F 

Test Method 
ASTM DIOOO, ASTM 
D1777,orASTM 
D3767; Metiiod A 
ASTMD146 

The foftowing ASTM D746 test may be referenced in lieu of tiie ASTM D 146 test 
referenced above: 
Brittleness Temperature 
Tensile Sfrength, membrane 

Elongation, ultimate failure of 
rubberized asphalt 
Crack Cycling 100 cycles 
Puncture Resistance, membrane 
Resistance to Hydrostatic Head 
Exposure to Fungi in Soft, 16 
Weeks 
Water Absorption 

-25±F 
250 psi (min.) 

300% (min) 

Unaffected at-15±F 
40 lb. (minimum) 
150 ft. of water 
No effect 

0.15 percent 
(maximum) weight 
gain after 48h ours of 
immersion at 70±F 

ASTM D746 
ASTM D 412 Die C 
Modified 
ASTM D412 Die C 
Modified 
ASTM C836 Modified 
ASTME154 

GSA-PBS 07115 

ASTMD570 

C. Prefabricated Drainage Composite: Drainage composite shall be designed to promote 
positive drainage while serving as a protection course. 

1. Drainage Composite shall consist of a 3/8-inch dimpled high impact polymeric 
drainage core and a woven filter fabric adhered to the core Drainage Composite 
shall conform to the following physical properties. 

Propertv Test Method Tvoical Value 
Drain Core 
Thickness (in.) 
Compression Sfrength (psf) 

ASTM D1777 
ASTM D1621 

0.38 
18,000 

Filter Fabric 

Equivalent Opening Size (U.S. 
Std. 

Flow (gpm/ft. width at 3600 psf) 
Grab Sfrengtii (lb.) 

COECW02215 or 

ASTMD4751 
ASTMD4491 
ASTMD4632 

70-100 

20 
250 cross 
direction 

2.03 MISCELLANEOUS MATERIALS 

A. Where specific products are named in the foftowing paragraphs, provide either the named 
products or equals acceptable to the Engineer which are compatible with the installed 
self-adhered sheet membrane waterproofing system, as recommended by the system 
manufacturer. 
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B. . Adhesives, Cant Strips, and Edge Strips: Provide types of adhesive compound, cant 
strips, and edge strips recommended by sheet waterproofmg manufacturer for bonding to 
subsfrate, for waterproof sealing of seams in sheet, and for waterproof sealing of joints 
between sheet and flashing, adjoining surfaces and projections through sheet. 

C. Sheet Flashing: Self-adhering, mbberized-asphalt composite sheet of same material, 
constmction and thickness as waterproofmg sheet membrane. 

D. Liquid Membrane: Elastomeric, two-component, liquid, cold fluid-applied, frowel grade 
or low viscosity as recommended by waterproofing manufacturer for application. 

E. Patching Membrane: Low-viscosity, two-component, asphalt-modified coating. 

F. Mastic: Type recommended by self-adhered sheet membrane waterproofing 
manufacturer for waterproof sealing of seams in membrane, and for waterproof sealing of 
joints between membrane and flashings, adjoining surfaces, and projections through 
membrane. 

G. Primers/Conditioners: Provide the manufacturers standard latex-based surface 
primer/conditioner for aft concrete subsfrates. 

H. frisulation: Provide extmded polystyrene board insulation complying with ASTM C578, 
Type V (3.00 Ib/cu. ft), with maximum flame-spread and smoke-developed indexes of 75 
and 450, respectively. 

1. Refer to Section 07207 for additional requirements. 

PART 3 - EXECUTION 

3.01 flSrSPECTION OF SUBSTRATES 

A. Examine subsfrates, adjoining constmction and conditions under which the Work is to be 
installed. Prepare and submit written report to the Engineer describfrig conditions which 
would adversely affect systems. Do not proceed with the Work until unsatisfactory 
conditions have been corrected. 
1. Do not proceed with installation until after minimum concrete curing period 

recommended by the self-adhered sheet membrane waterproofmg manufacturer. 

2. Verify subsfrate is visibly dry and free of moisture. Test for capillary moisture 
by plastic sheet method according to ASTM D4263. 

B. Pre-Installation Meeting: Prior to installation of self-adhered sheet membrane 
waterproofmg, but following submittal and acceptance of required submittal, meet at the 
Project site to review the material selections, installation procedures and coordination of 
the Work with other frades. 

C. The manufacturer of the self-adhered sheet membrane waterproofing and the applicator 
shall inspect the substrates to review their acceptability for the application of the ^ ^ 
waterproofing systems specified. ^ B 
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D. Final Inspection: After all self-adhered sheet membrane waterproofmg work is 
completed, an inspection shall be made by the membrane manufacturer's representative. 
He shall certify that the waterproofing has been installed according to the specifications 
and manufacturer's requirements. 

3.02 PREPARATION 

A. Clean, prepare and freat subsfrate according to manufacturer's written instmctions. 
Provide clean, dust-free and dry subsfrate for waterproofing application. 

1. Remove grease, oil, form release agents, paints and other penefrating 
contaminants from concrete. 

2. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate 
pockets, holes and other voids. 

3. Prepare, fill, prime, and freat joints and cracks in subsfrate. Remove dust and dirt 
from joints and cracks according to ASTM D4258. 

B. Do not proceed with installation until drains, and other projections through the waft have 
been installed. Holes, honeycombs and cavities shaft be pointed or filled and finished 
flush in accordance with manufacturer's directions utilizing materials recommended by 
the manufacturer ofthe sheet waterproofing. Fill gaps or voids greater than 0.5 inch in. 
diameter, depth and length. Remove standing water prior to membrane applications. 

C. Instaft cant strips, flashing and accessory items as shown on approved shop drawings, and 
as recommended by the manufacturer even though not shown. Instaft membrane strip 
and center over consttuction and confrol joints and cracks exceeding a width of 1/16 inch. 

1. Comers: Prepare, prime and freat inside comers according to self-adhered sheet 
membrane waterproofing manufacturer's written instmctions. 

a. Install strip of membrane 12 inches wide, centered over comer. 
2. Prepare, freat, and seal vertical and horizontal surfaces at terminations and 

penefrations through waterproofing and at drains and protmsions according to 
waterproofmg manufacturer's written instmctions. 

a. Treat expansion joints and discontinuous deck-to-wall or deck-to-deck 
joints, per the manufacturer's recommendations. 

D. Prevent compounds from entering drains and conductors, and from spilling or migrating 
onto surfaces of other work. 

3.03 E^STALLATION, GENERAL 

A. At the start ofthe installation and periodically as work progresses, employ the services of 
the manufacturer's technical representative at the job site as often as deemed necessary 
by the manufacturer to advise on and supervise all phases of this Work. 

B. Install the sheet waterproofing in accordance with manufacturer's written instmctions, 
except where more stringent requfrements are shown or specified to provide a sheet 
waterproofing system which does not permit water penefration into the structure. 
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C. Provide flashing materials at cracks and penefrations and with such materials and designs 
as recommended by the manufacturer of the sheet waterproofing. 

D. Fift non-moving cracks and joints with sealant or other compounds as recommended by 
the sheet waterproofing materials manufacturer for compatibility. 

E. Prime/condition aft concrete subsfrates in accordance with the manufacturer's 
instmctions. Use specified products, and comply with methods recommended by the 
self-adhered sheet membrane waterproofing materials manufacturer. 

F. Flashing: 

1. Install elastomeric flashing using products and systems specified in the sheet 
waterproofing materials manufacturer's requirements. 

2. Install stainless steel sheet metal flashing where shown on the Confract 
Drawings. Refer to Section 04220. 

G. Pipe Seals: Fumish and instaft pipe seal assembhes and covers in compliance with 
manufacturer's instmctions. 

3.04 SELF-ADHERED SHEET MEMBRANE WATERPROOFING INSTALLATION 

A. Comply with manufacturer's printed instmctions for handling and installation of 
waterproofing materials. 

1. Horizontal self-adhered sheet membrane waterproofing systems shall be installed 
in a "double" thick membrane approach. Sheet membranes will be completely 
adhered to the properly prepared subsfrates, and initial membrane installation. 
Seams and laps shall be offset and staggered in accordance with the 
manufacturer's instmctions and recommendations, and the Confract Drawings. 

B. Schedule installation to minimize period of exposure of waterproofing materials. 

C. Apply primer/surface conditioner to all concrete subsfrates at the rate recommended by 
manufactifrer. Recoat areas not waterproofed if contaminated by dust. Mask and protect 
adjoining exposed finish surfaces to protect those surfaces from excessive application of 
primer. Reprime surfaces not covered by waterproofing membrane on the day of primer 
application. 

D. Apply initial application of the two-ply membrane system, in the thickness in accordance 
with the details shown on the Confract Drawings, at inside comers, pipe penefrations, and 
other prohiisions shown on the Confract Drawings. Thicknesses shown are minimum 
thicknesses, if not shown provide in thicknesses recommended by the sheet 
waterproofing manufacturer for the applications shown. 

1. Apply membrane to extent shown on the Confract Drawings and roll in place. On 
vertical surfaces, apply from low points to high points. Overlap joints a minimum 
of 6 inches unless otherwise shown on the Confract Drawings. 

2. Apply and fumly adhere sheet membrane over area to receive waterproofing. 
Accifrately align sheets and maintain imiform 6 inchs minimum lap widths and 
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end laps. Overlap and seal seams and stagger end laps to ensure watertight 
installation 

3. Terminate self-adhered sheet membrane waterproofing to properly prepared 
subsfrates, HDPE waterproof membranes and other such subsfrates as indicated 
on the Confract Drawings,; and as requfred to maintain a waterproof system. 

E. Seal seams, projections through initial waterproof membrane and terminations. 

F. Inspect membrane prior to covering for the presence of fishmouths, vmnkles, buckles, 
pockets, blisters or other defects, including improperly sealed seams, projections or 
terminations which would impair watertightness. Repair all defects immediately and to 
the satisfaction ofthe Engineer. 

1. Repair tears, voids, and lapped seams in waterproofing not meeting requirements. 
Slit and flatten fishmouths and blisters. Patch with sheet membrane extending 6 
inches beyond repaired areas in aft directions. 

G. Install a second layer/application of the specified self-adhered sheet membrane 
waterproofing material over the properly installed and inspected primary layer. Comply 
with the manufacturer's strict instmctions and recommendations. Installed membranes 
shall completely cover the initial installation, and all seams, laps, and other such tie-in 
conditions shall be carefully instafted in a "shingle-like" fashion with membranes being 
offset between plies. 

1. Roll membranes after installation to insure complete adhesion; work out frapped 
air and similar conditions so resulting instaftation is fiat and capable of 
maintaining a permanent waterproof condition. 

H. Install prefabricated composite drainage panels (protection board) with filter fabric 
matting side of board facing away from the waterproofing membrane. Install, and secure 
drainage/protection panels in strict accordance with the manufacturer's instmctions and 
recommendations. 

1. Drainage Composite: Adhere drainage composite to the subsfrate with strips of 
approved adhesive applied at approximately 10 foot intervals. More adhesive 
may be requfred in high wind. Panels shall be butted tightly. Overlap fabric onto 
the previous panel. Adhere overlapped filter fabric with Bitustik or Bituthene 
Mastic if necessary. At comers, cut the core and cover the core with filter fabric 
or tape. 

2. Waterproofed decks wftl require a temporary protection course if the Drainage 
Composite is not placed promptiy. 

3.05 FIELD QUALITY CONTROL 

A. The Confractor shall engage a full-time site representative qualified by waterproofing 
systems manufacturer to inspect subsfrate conditions; surface preparation; membrane 
application, flashings, protection, and drainage components; and to fumish daily reports 
to Engineer. 

B. The Confractor shaft engage an independent testing agency, acceptable to the Authority, 
to observe the membrane waterproofing systems installation. Agency shall prepare 
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reports indicating acceptance of conditions and installations to manufacturer to secure the 
necessary warranties specified. 

3.06 FIELD TESTS 

A. On horizontal surfaces, test for leaks with 2 inches depth of water maintained for 24 
hours. Repair all leaks revealed by examination of substmcture and repeat test until no 
leakage is observed before installation of protection course. Replace insulation and/or 
other Work damaged by water leaks. 

3.07 CLEAlsaNG 

A. Protect completed waterproofing systems from damage and wear during application and 
remainder of constmction period, according to manufacturer's written instmctions. 
Inspect waterproofing systems for damage just prior to backfilling or placement of 
concrete and make repairs in accordance with manufacturer's recommendations. 

B. Clean spillage and soiling from adjacent constmction using cleaning agents and 
procedures recommended by manufacturer of affected constmction. 

C. Clean up and legally dispose of all debris resulting from the waterproofing installation. 
Remove waterproofing equipment and similar appurtenance from the project site. 

3.08 PROTECTION 

A. Provide for protection of completed waterproofing installation during the instaftation of 
other materials on or about the waterproof sheet membrane system; and throughout the 
remainder of constmction period. 

END OF SECTION 
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SECTION 07175 

HDPE WATERPROOFING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for high density polyethylene waterproofing systems 
for the following locations: 

1. Blindside waterproofing (vertical) systems of abutting, existing building 
foundations, below grade bedrock and other inaccessible below grade 
conditions/stmctures, as indicated on Drawings. 

2. Waterproofing systems of below grade cast-in-place concrete buftding slabs 
(horizontal surfaces) and similar below grade stmctures, as indicated on 
Drawings. 

3. Protection board and waterproofing accessories. 

4. Provide subsfrate preparation including, but not limited to tiie application of 
suitable subsfrate materials (plywood, shotcrete, plastic insulation or other 
acceptable material) over irregular, rough, or otherwise unacceptable textured 
subsfrates as required to install the HDPE waterproofing membranes. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. General: Provide a complete waterproofing system (WP-1) that prevents the passage of 
liquid water under hydrostatic pressure, and complies with requfrements as demonsfrated 

. by testing performed by an independent testing agency of manufacturer's current high-
density polyethylene membranes. 

1. Waterproofing is defined as a complete unified system, both vertical and 
horizontal, that wift prevent the passage of water through and about the building 
foundation/enclosure system. 

2. Refer to Section 07116 for additional requfrements. 

1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements 

B. Section 04220 - Concrete Masonry Units 

C. Section 07116 - Self-Adhered Sheet Membrane Waterproofing 
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1.04 REFERENCES 

A. ACI hitemational (ACI) 

1. 301 - Specification for Stmctural Concrete 

B. ASTM fritemational (ASTM) 

1. C578 - Specification for Rigid, Cellular Polystyrene Thermal Insulation 

2. D412 - Test Methods for Vulcanized Rubber and Thermoplastic Rubbers and 
Thermoplastic Elastomers - Tension 

3. D570 - Test Metiiod for Water Absorption of Plastics 

4. D882 - Test Metiiods for Tensile Properties of Thin Plastic Sheeting 

5. D903 - Test Method for Peel or Stripping Sfrength of Adhesive Bonds 

6. D1876 - Test Metiiod for Peel Resistance of Adhesives (T-Peel Test) 

7. D1970 - Standard Specification for Self Adhering Polymer Modified Bituminous 
Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection. 

8. D4258 - Practice for Surface Cleaning Concrete for Coating 

9. D4263 - Test Method for Indicating Moisture in Concrete by the Plastic Sheet 
Method 

10. D5385 - Test Method for Hydrostatic Pressure Resistance of Waterproofmg 
Membranes 

11. E96 - Test Methods for Water Vapor Transmission of Materials 

C. Forest Stewardship Council (FSC) 

1. FSC-STD-01-001 (April 2004) - FSC Principles and Criteria for Forest 
Stewardship 

D. US Department of Commerce, National Institute of Standards and Technology 
(DOC/NIST) 

1. DOC PS 1 - US Product Standard for Consttuction and Industrial Plywood 

1.05 SUSTAINABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requfrements 

1. The Authority requfres the Confractor to implement practices and procedures to 
meet the Project's sustainable design requfrements. The Confractor shall ensure 
that the requirements related to these goals, as defined in Section 01352 and the 
articles below, are implemented to the fullest extent. Substitutions, or other 
changes to the Work proposed by the Confractor shall not be allowed if such 
changes compromise the stated Sustainable Design Performance Criteria. 

B. Sustainable Design Performance Criteria 
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1. The manufacturing location (fmal assembly) ofthe HDPE wateiproofing shall be 
documented in accordance with the Sustainable Design Submittal Requfrements 
of this Section. 

1.06 QUALIIY ASSURANCE 

A. Manufacturer: HDPE waterproofing system shall be manufactured and marketed by a 
firm with a minimum of 20 years experience in the production and sales of membrane 
waterproofmg. Manufacturers proposed for use but not named in these specifications 
shall submit evidence of ability to meet aft requirements specified, and include a list of 
projects of similar design and complexity completed within the past five years. 

B. Installer Quahfications: A firm which has speciaHzed in this type of waterproofing, and 
which is certified by the manufacturer of primary waterproofmg materials. 

1. Instafter shaft have no less than five years of successful experience in the 
installation of the exact waterproofing systems specified for this Project. The 
qualified installer shall also have completed three projects in the past five years 
similar in size and scope. 

2. fri addition, the quahfied installer shall possess extensive experience in the below 
grade waterproofing of sites with similar ground water/water table conditions. 

C. Source Quality Confrol: Obtain primary HDPE waterproofing materials from a single 
manufacturer with no less than 10 years of successful experience in sheet waterproofing 
work and having material manufacturer qualified field personnel to inspect all surface 
preparation and material application is in compliance with aft material manufacturer's 
installation recommendations. Copies of all such quaUty confrol inspection reports shall 
be formally submitted within 5 business days of each inspection. 

1. Provide secondary materials as manufactured by the primary materials 
manufacturer; where secondary materials are not produced by the primary 
materials manufacturer, provide products recommended by the primary materials 
manufacturer. 

D. Preinstallation Conference: Conduct a pre-installation conference at the Project site. 

1. Before installing the HDPE waterproofmg systems (WP-1 and WP-2), meet at 
the site with the Engineer, Confractor, ttade confractor, and other concemed 
entities whose work is directiy related to or penefrating the each HDPE 
waterproofing system. 

2. Review requfrements for HDPE waterproofing, including surface preparation, 
subsfrate condition and prefreatment, minimum curing period, weather 
conditions, special details (including waterstops, penefrations, ftashing, 
terminations horizontal and vertical taped seams and laps, and similar 
conditions), installation procedures, inspection and testing procedures, drainage 
interface, and protection and repafrs. 

3. Notify participants at least seven days before conference. 

07175-3 567 



C 1/15/08 

E. ^Forest Certification: For plywood used in the below grade subsfrate work, provide 
materials produced from wood obtained from forests certified by an FSC-accredited 
certification body to comply with FSC Principles and Criteria for Forest Stewardship". 

1.07 SUBMITTALS 

A. General: Submittals listed in this article shall be in accordance with the requirements of 
"Shop Drawings, Catalog Cuts and Samples" of Division 1 - GENERAL PROVISIONS. 

B. Product Data: Submit manufacturer's product data including manufacturer's printed 
instmctions for evaluating, preparing and freating waterproofing subsfrates, technical 
data, specifications and tested physical and performance properties for each 
waterproofmg material required. 

1. Include data substantiating compliance with requirements. 

C. Samples; Submit 6 inch by 12 inch samples of each HDPE sheet waterproofing, 
protection board and auxiliary materials as requested by the Engineer. 

1. Include full size samples of the manufacturer's standard "taped" seamed 
waterproofing sheets and splices. 

D. Shop Drawings: Provide shop drawings showing locations and extent of HDPE 
waterproofing; include sheet layout drawings, flashing profiles and terminations, reglets, 
accessories, taped splice, seam and lap details, subsfrate preparation (including details for 
subsfrate joints and cracks), penefrations, waterstops and similar conditions. Include 
(where indicated on the Drawings) details of the "selvage" edge membrane materials 
(measuring no less than 24 inches), interface on continuity details of the waterproof 
membranes. 

1. Provide large scale details of the subsfrate repairs and support 
stmcture/assemblies as required in order to provide an acceptable subsfrate for 
the membrane waterproofing systems. Include erection details of typical and 
atypical conditions, pile caps, mini piles and other subsfrate conditions; include 
sizes, and overall approach to the proposed system (shotcrete, plywood stmcture 
or insulation) and other specifics to the Engineer's satisfaction. 

2. Provide general sheet layout drawings at 1/4 inch scale; details, flashing and 
similar special conditions shall be prepared at full scale. 

3. Clearly identify/indicate the sub-drainage, insulations and other work not 
specified herein, but requfred for coordination purposes and the overall system 
success. 

E. Research/Evaluation Reports: For foam-plastic insulation. 

F. Installer Certificates: Provide instafter certificates signed by primary material 
manufacturer certifying that fristallers comply with requirements under 1.06. 
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G. Product Test Reports: Submit product test reports from a qualified independent testing 
agency evidencing compliance of waterproofing with requirements and other physical 
properties reported by manufacturer based on comprehensive testing of products 
according to current standard test methods within previous five years. 

H. Sustainable Design Submittal Requirements: The Confractor shall submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shall include the 
foftowing: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. Information to be supplied for this form shall 
include: 

a. Cost breakdowns for the materials included in the Confractor's Work. 
Cost breakdowns shall include total cost plus itemized material costs. 

b. Where requfred by the Sustainable Design Performance Criteria of this 
Section, the following information shaft also be supplied: 
1) The amount of post-consumer and/or post-industrial recycled 

content in the supplied product(s). 
2) The manufacturing location ofthe supplied product(s). 
3) The location (source) of the raw materials used to manufacture 

the supplied product(s). 
4) The VOC content of all adhesives, sealants, paints, and coatings 

applied on site as part of this Work. 
5) Include total cost for aft wood products and itemized costs for all 

FSC-certified wood products. 
2. Published product literature or letters of Certification, provided from the product 

manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for ftie SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for apphcable products. Apphcable 
products include, but are not limited to field-applied adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature, 
or a letter of certification from the manufacturer can be submitted in addition to 
the MSDS to indicate the VOC limits). 

5. The Sustainable Design submittal information shall be assembled into one (1) 
package per Section or frade, and sent to the Engineer. 

1.08 DEFD^TIONS 

A. General: HDPE waterproofing systems (WP-1) shall include all primary and secondary 
materials required to complete the indicated work, and as recommended by the 
manufacturer. Materials and accessories not specifically indicated or specified but are 
recommended by, or requfred by the primary materials manufacturer to complete the 
"systems" shall be fricluded as part ofthe specified HDPE waterproofmg system. 
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B. Waterproofing System: The waterproofing system shall be comprised of two distinctly 
different, yet totally compatible, waterproof membranes. The HDPE waterproof 
membrane (WP-1; specified herein) shall be for vertical blind-side wall conditions and 
horizontal underslab and stmctural concrete conditions concrete conditions. The self-
adhered sheet waterproofing membrane (WP-2; specified in Section 07116) shall consist 
of a multi-ply application of a 100 percent compatible mbberized asphalt-type membrane. 
These two systems comprise the waterproofing system inclusive of all primary and 
secondary materials, surface preparations both indicated and as recommended by the 
membrane manufacturer. 

1.09 JOB CONDITIONS 

A. General: Proceed with Work of this Section only after subsfrate construction and 
penefrating work have been completed. Apply HDPE waterproofing within range of 
ambient and substrate temperatures recommended by waterproofing manufacturer. Do 
not apply HDPE waterproofing to a damp or wet subsfrate. 

I. Do not apply sheet waterproofing in snow, rain, fog or mist. 

B. Ventilation; Provide ventilation to remove fumes during application and cure of HDPE 
waterproofmg system components in enclosed spaces, and maintain ventilation until such 
components have thoroughly cured and fumes have dissipated. 

C. Weather; Proceed with sheet waterproofing and associated work only when existing and 
forecasted weather conditions will permit work to be performed in accordance with 
manufacturer's recommendations and warranty requirements. 

1.10 WARRANTY 

A. Special Warranty: The manufacturer and the installer shall jointiy and severally fiimish 
"Manufacturer's Warranty" and "Confractor's Warranty" in which manufacturer and 
installer agrees to repafr or replace components of the HDPE waterproofing systems 
which fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Water penefrating the building or stmcture resulting from subsfrate 
cracking of up to 1/8 inch. 

b. Failure of seams, laps, terminations and joints between both HDPE and 
mbberized asphalt membrane materials. 

c. Deteriorated or displaced waterproofing materials. 
2. Warranty Period; Five years after date of Substantial Completion. 

PART 2-PRODUCTS 

2.01 MANUFACTURERS 
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A. Available Manufacturers: Subject to compliance with requirements, provide HDPE 
waterproofing systems/products as manufactured by W.R. Grace & Company, or an 
approved equal. 

1. Selected Systems: Provide HDPE waterproofing systems (WP-1) "Prepmfe 
300R Membrane" as manufactured by W. R. Grace & Co.; meeting the foftowing 
minimum performance criteria: 

a. Adhesive-Coated HDPE Sheet for Horizontal and Vertical Applications: 
46-mil-thick, uniform, flexible sheets consisting of 30-mil-thick, HDPE 
sheet coated with a pressure-sensitive mbber adhesive, a protective 
adhesive coating, a detackifying surface freatment, an uncoated self-
adhering side lap strip, and a release liner. 

b. Tensile Sfrength, Film: 4,000 psi minimum; ASTM D412. 
c. Low-Temperature Flexibility: Pass at minus 10 deg F; ASTM D1970. 
d. Peel Adhesion to Concrete: 5 Ibf/in.; ASTM D903, modified. 
e. Lap Adhesion; 2.5 Ibf/in.; ASTM D 1876, modified. 
f Hydrostatic-Head Resistance: 231 feet; ASTM D5385, modified, 
g. Vapor Permeance: 0.01 perms; ASTM E96, Water Method. 

2.02 MISCELLANEOUS MATERIALS 

A. Where specific products are named in the following paragraphs, provide either the named 
products or equals acceptable to the Engineer which are compatible with the installed 
HDPE waterproofing system, as recommended by the system manufacturer. 

B. Adhesives, Cant Strips and Edge Strips; Provide types of adhesive compound, cant 
strips, and edge strips recommended by sheet waterproofing manufacturer for bonding to 
subsfrate, for waterproof sealing of seams in sheet, and for waterproof sealing of joints 
between sheet and ftashing, adjoining surfaces, and projections through sheet. 

C. Sheet Flashing: Self-adhering, mbberized-asphalt composite sheet of same material, 
constmction, and thickness as HDPE waterproofing sheet membrane. 

D. Liquid Membrane: Elastomeric, two-component, liquid, cold fluid-applied, frowel grade 
or low viscosity as recommended by waterproofing manufacturer for application. 

E. Patching Membrane: Low-viscosity, two-component, asphalt-modified coating. 

F. Mastic, Adhesives, and Tape: Liquid mastic and adhesives, and adhesive tapes 
recommended by waterproofmg manufacturer. 

G. Detaft Tape: Two-sided, pressure-sensitive, self-adhering reinforced tape, 4-1/2 inches 
wide, with a tack-free protective adhesive coating on one side and release film on self-
adhering side; type formulated for temperature at time of application. 

1. Selected Product: Provide "Prepmfe Tape" as manufactured by W. R. Grace & 
Co. 
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H. Penefration Seal: Self-adhering reinforced membrane, 2-1/2 inches wide, with a tack-free 
protective adhesive coating on 1 side and a release film on self-adhering side. 

I. Substrate for HDPE Vertical Waterproofing: Provide HDPE waterproofmg 
manufacturer's recommended three-dimensional drainage composite "Hydroduct 660 
Drainage Composite" as manufactured by W.R. Grace «&. Company. 

J. Primers/Conditioners: Provide the manufacturers standard latex-based surface 
primer/conditioner for concrete subsfrates. 

1. Selected Product: Provide "Bituthene 400 Surface Conditioner" as manufactured 
by W.R. Grace & Co. 

K. Protection Board: Provide the manufacturer's standard premolded, semi-rigid, 1/4 inch 
thick, asphalt impregnated protection board. 

1. Include manufacturer's recommended adhesive for attachment of the specified 
protection boards. 

2. Selected Product: Provide "Bituthene Asphaltic Hardboard" as manufactured by 
W. R. Grace & Co. 

L. Plywood: Provide plywood panels that wift provide continuous, tme, and smooth 
subsfrate suitable for the installation/application of the waterproofing. Fumish in largest 
practicable sizes to minimize number of joints. 

1. Exterior-grade plywood panels, suitable for concrete and waterproofing work 
complying with DOC PS 1. Provide one ofthe following: 

a. High-density overlay, Class 1 or better. 
b. Medium-density overlay, Class 1 or better; mftl-release agent freated and 

edge sealed. 
c. Stmctural 1, B-B or better; mill ofted and edge sealed. 
d. B-B (Concrete Form), Class 1 or better; mift ofted and edge sealed. 

M. Shotcrete: Refer to Division 3 Concrete for materials and requirements of the cast-in-
place concrete and shotcrete work, 

N. Insulation: Provide extmded polystyrene board insulation complying with ASTM C578, 
Type V (3.0 Ib/cu. ft), with maximum flame-spread and smoke-developed indexes of 75 
and 450, respectively. 

PART 3 - EXECUTION 

3.01 INSPECTION OF SUBSTRATES 

A. Examine subsfrates, adjoining constmction and conditions under which the Work is to be ^ ^ 
instafted. Prepare and submit written report to the Confractor describing conditions ^ B 
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which would adversely affect systems. Do not proceed with the Work until 
unsatisfactory conditions have been corrected. 

1. Notify Engineer in writing of anticipated problems using waterproofmg over 
subsfrate. 

B. Pre-Installation Meeting: Prior to installation of HDPE waterproofing, but following 
submittal and acceptance of required submittal, meet at the Project site to review the 
material selections, installation procedures and coordination of the Work with other 
frades. 

C. The manufacturer of the HDPE waterproofing and the applicator shall inspect the 
subsfrates to review their acceptability for the application of the waterproofing systems 
specified. 

D. Final Inspection: After aft HDPE waterproofing work is completed, an inspection shall 
be made by the membrane manufacturer's representative. He shall certify that the 
waterproofing has been instafted according to the specifications and manufacturer's 
requirements. 

3.02 PREPARATION 

A. Clean, prepare, and freat subsfrate according to manufacturer's written instmctions. 
Provide clean, dust-free and~dry subsfrate for waterproofing application. 

1. Remove grease, oil, form release agents, paints and other penefrating 
contaminants from concrete. 

2. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate 
pockets, holes and other voids. 

3. Prepare, fill, prime, and freat joints and cracks in subsfrate. Remove dust and dirt 
from joints and cracks according to ASTM D4258. 

B. Do not proceed with installation until drains, and other projections through the wall have 
been installed. Holes, honeycombs and cavities shall be pointed or fifted and finished 
flush in accordance with manufacturer's directions utilizing materials recommended by 
the manufacturer of the sheet waterproofing. Fill gaps or voids greater than 0.5 in. 
Remove standing water prior to membrane applications. 

C. Install drainage composite tightly against subsfrates in strict compliance v^th installation 
instmctions in manufacturer's published hterature. 

D. Install cant strips, flashing, and accessory items as shown, and as recommended by the 
manufacturer even though not shown, fristall membrane strip and center over 
constmction and confrol joints and cracks exceeding a width of 1/16 inch. 

1. Inside Comers: Prepare, prime, and freat inside comers according to HDPE 
waterproofmg manufacturer's written instmctions. 
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2. Install membrane strip centered over vertical inside comers. Install 3/4 inch 
fillets of liquid membrane on horizontal inside comers and as follows 

a. At footing-to-wall intersections, extend liquid membrane each direction 
from comer or install membrane strip centered over comer. 

b. At deck-to-wall intersections, extend liquid membrane or sheet 
membrane ftashing onto deck waterproofing and to fmished height of 
sheet flashing. 

3. Outside Comers: Prepare and freat outside comers according to waterproofing 
manufacturer's written instmctions. 

a. Install strip of membrane 12 inches wide, centered over comer. 
4. Prepare, freat, and seal vertical and horizontal surfaces at terminations and 

penefrations through waterproofing and at drains and protmsions according to 
waterproofing manufacturer's written instmctions. 

a. Treat expansion joints and discontinuous deck-to-wall or deck-to-deck 
joints, per the manufacturer's recommendations. 

E. Prevent compounds from entering drains and conductors, and from spilling or migrating 
onto surfaces of other work. 

3.03 INSTALLATION, GENERAL 

A. At the start ofthe instaftation and periodically as work progresses, employ the services of 
the manufacturer's technical representative at the job site as often as deemed necessary 
by the manufacturer to advise on and supervise all phases of this Work. 

B. Instaft the sheet waterproofing in accordance with manufacturer's written instmctions, 
except where more stringent requfrements are shown or specified to provide a sheet 
waterproofing system which does not permit water penefration into the stmcture. 

1. Treat all horizontal and vertical seams between side laps, end laps and other such 
terminations and fransitions utilizing a continuous/unintermpted application of 
the manufacturer's pressure sensitive double-sided detailing tape with removable 
release film designed to permanently bond multiple sheets of the HDPE 
membrane together. 

C. Provide flashing materials at cracks and penetrations and witii such materials and designs 
as recommended by the manufacturer ofthe sheet waterproofmg. 

D. Fill non-moving cracks and joints with sealant or other compounds as recommended by 
the sheet waterproofmg materials manufacturer for compatibility. 

E. Prime/condition concrete per the manufacturer's instmctions. Use specified products, 
and comply with methods recommended by the sheet waterproofing materials 
manufacturer. 

F. Flashing: 
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1. Install elastomeric ftashing using products and systems specified in the sheet 
waterproofing materials manufacturer's requirements. 

2. Install stainless steel sheet metal ftashing where shown on the Confract 
Drawings. Refer to Section 04220. 

G. Pipe Seals: Fumish and install pipe seal assemblies and covers in compliance with 
manufacturer's instmctions. 

3.04 ADHESIVE-COATED HDPE SHEET WATERPROOFING APPLICATION 

A. Install adhesive-coated HDPE sheets according to manufacturer's written instmctions. 

B. Place and secure molded-sheet drainage panels over subsfrate. Lap edges and ends of 
geotextile to maintain continuity. 

C. Blind-Side Applications: Install adhesive-coated HDPE sheet with HDPE face against 
subsfrate. Accurately align sheets and maintain uniform 3-inch-minimum lap widths and 
end laps. Overlap and seal all seams; stagger seams to the greatest extent possible; freat 
all seams, laps, and terminations with manufacturer's double-faced detaft tape to ensure a 
watertight installation. Mechanically fasten to subsfrate. 

1. Securely fasten/secure the top of each membrane application with continuous 
application of the specified detailing tape; refer to the approved Shop Drawings 
for details. 

D. Horizontal Applications: Install adhesive-coated HDPE sheet with HDPE face against 
subsfrate. Accurately align sheets and maintain uniform 3-inch-minimum lap widths and 
end laps. Overlap and seal all seams; stagger seams to the greatest extent possible; freat 
aft seams, laps, and terminations with manufacturer's double-faced detaft tape to ensure a 
watertight installation. Mechanically fasten to substrate. 

E. Comers: Seal lapped terminations and cut edges of sheet waterproofing at inside and 
outside comers with detail tape. 

F. Seal penefrations through sheet waterproofing to provide watertight seal with detail tape 
patches or wraps and a liquid-membrane froweling. 

G. Install sheet waterproofing and auxiliary materials to produce a continuous watertight tie 
into adjacent waterproofing. 

H. Repafr tears, punctures, voids, lapped seams and other such breeches in the waterproof 
membrane, and any other such conditions not complying with requfrements in strict 
accordance with the manufacturer's instructions and recommendations. Install and 
otherwise execute such remedial repair work utilizing the manufacturer's double-sided 
pressure sensitive detail tape and additional HDPE membrane "patches/scabs" required to 
ensure a waterproof installation; Extend repair membranes over the entfre perimeter of 
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damaged or nonconforming areas; extending membranes no less than 6 inches beyond 
damage/defects/non-conforming installations in all directions. 

1. Apply "scabs/patches" of identical sheet waterproofing and firmly secure with a 
continuous apphcation ofthe detail tape. 

I. Correct deficiencies in or remove waterproofing that does not comply with requfrements; 
repair subsfrates, reapply waterproofing and repair sheet flashings and terminations. 

3.05 PROTECTION COURSE INSTALLATION 

A. General: Install protection course over waterproofing membrane using recommended 
adhesive according to manufacturer's written instructions and before commencing 
subsequent constmction operations. Minimize exposure of membrane. 

3.06 FIELD QUALTTY CONTROL 

A. The Confractor shall engage a full-time site representative qualified by waterproofmg 
systems manufacturer to inspect subsfrate conditions; surface preparation; membrane 
application, flashings, protection and drainage components and to fumish daily reports to 
Engineer. 

3.07 CLEANDSIG 

A. Protect completed waterproofing systems from damage and wear during application and 
remainder of constmction period, according to manufacturer's written instmctions. 
Inspect waterproofing systems for damage just prior to backfilling or placement of 
concrete and make repairs in accordance with manufacturer's recommendations. 

B. Clean spillage and soiling from adjacent constmction using cleaning agents and 
procedures recommended by inanufacturer of affected constmction. 

C. Clean up and legally dispose of all debris resulting from the waterproofing installation. 
Remove waterproofing equipment and similar appurtenance from the project site. 

3.08 PROTECTION 

A. Provide for protection of completed waterproofing installation during the instaftation of 
other materials on or about the waterproof sheet membrane system; and throughout the 
remainder of constmction period. 

END OF SECTION 
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SECTION 07190 

VAPOR BARRIER 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for under-slab type vapor barriers. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. General: Vapor barrier shall be capable of performing as a continuous vapor-retarding 
barrier. Vapor barrier assemblies shall be capable of accommodating subsfrate 
movement and of sealing subsfrate expansion and confrol joints, constmction material 
changes, penefrations, and fransitions at perimeter conditions without deterioration and 
vapor leakage exceeding specified limits. 

1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements. 

B. Section 03303 - Placement of Portland Cement Concrete 

1.04 REFERENCES 

A. ASTM fritemational (ASTM) 

1. D1709 - Standard Test Method for Impact Resistance of Plastic Film by the Free-
Falling Dart Method 

2. E96 - Standard Test Method for Water Vapor Transmission of Materials 

3. El54 - Standard Test Method for Water Vapor Retarders Used in Contact with 
Earth Under Concrete Slabs, on Walls, or as Ground Cover 

4. E1643 - Standard Practice for Installation of Water Vapor Retarders Used in 
Contact with Earth or Granular Fill Under Concrete Slabs 

5. E1745 - Standard Specification for Water Vapor Retarders Used in Contact with 
Soil or Granular Fill Under Concrete Slabs 

B. American Concrete Institute (ACT) 

1. 302.1R~ Guide for Concrete Floor and Slab Constmction. 
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1.05 SUSTAJNABLE DESIGN REQUIREMENTS 

A. The Authority requires the Confractor to implement practices and procedures to meet the 
Project's sustainable design requirements. The Confractor shall ensure that the 
requirements related to these goals, as defined in Specification Section 01352 and the 
articles below, are implemented to the fullest extent. Substitutions, or other changes to 
the Work proposed by the Confractor, shall not be allowed if such changes compromise 
the stated Sustainable Design Performance Criteria. 

B. SUSTAINABLE DESIGN PERFORMANCE CRITERIA 

1. The post-industrial and/or post-consumer recycled content (by weight) of the 
Vapor barrier shall be documented in accordance with the Sustainable Design 
Submittal Requirements of this Section. 

2. The manufacturing location (final assembly) of the Vapor Barrier shall be 
documented in accordance with the Sustainable Design Submittal Requfrements 
of this Section. 

3. All field-applied adhesives, sealants, paints and coatings relating to interior Work 
of this Section shaft meet the requirements of Section 01352. 

1.06 QUALITY ASSURANCE 

A. Installer Quahfications: A firm experienced in applying vapor barrier materials similar in 
material, design, and extent to those indicated for this Project, whose work has resulted fri 
applications with a record of successful in-service performance. 

B. Source Limitations: Obtain vapor barrier materials from single source from single 
manufacturer. 

C. Preinstaftation Conference: Conduct conference at Project site. Include installers of 
other construction connecting to vapor barriers. 

1. Review vapor barrier requirements including subsfrate preparation and 
conditions, forecasted weather conditions, special details and ftashings, mockups, 
installation procedures, sequence of installation, testing and inspecting 
procedures, and protection and repairs. 

1.07 SUBMITTALS 

A. General: Submittals listed in this article shall be in accordance with the requfrements of 
"Shop Drawings, Catalog Cuts, and Samples" of Division 1 - GENERAL PROVISIONS. 

B. Product Data: For each type of product indicated. Include manufacturer's written 
instmctions for evaluating, preparing, and freating subsfrate, technical data, and tested 
physical and performance properties of waterproofmg. 
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C. Shop Drawings: Show locations and extent of vapor barriers. Include details for 
subsfrate joints and cracks, flashings, penefrations, inside and outside comers, tie-ins with 
adjacent materials and constmction. 

D. Include layout drawings showing sheet membrane layout, sizes, seam locations, laps, 
penefrations and other typical and atypical vapor barrier 

E. Samples: For the following products: 

1. Vaporbarriersheet, 24by 18 inches 

2. Sealing, lapping and detailing tape, 4 by 4 inches. 

3. Penefration boots, one fuft size of each different type. 

4. Bituthene liquid membrane or mastic 

F. Qualification Data: For Installer. 

G. Product Test Reports; For vapor barrier based on evaluation of comprehensive tests 
performed by a qualified independent testing agency. 

H. Field quaiity-confrol reports by a qualified independent testing agency. 

I. Sustainable Design Submittal Requirements; The Confractor shall submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shall include the 
following: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. Information to be supplied for this form shaft 
include: 

a. Cost breakdowns for the materials included in the Confractor's Work. 
Cost breakdowns shall include total cost plus itemized material costs. 

b. Where requfred by the Sustainable Design Performance Criteria of this 
Section, the foftowing information shall also be supplied: 
1) The amount of post-consumer and/or post-industrial recycled 

content in the supplied product(s). 
2) The manufacturing location ofthe supplied product(s). 
3) The location (source) of the raw materials used to manufacture 

the supplied product(s). 
4) The VOC content of all adhesives, sealants, paints, and coatings 

applied on site as part of this Work. 
5) Include total cost for all wood products and itemized costs for all 

FSC-certified wood products. 
2. Published product literature or letters of Certification, provided from the product 

manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for tiie SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 
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4. Material Safety Data Sheets (MSDS), for applicable products. Applicable 
products include, but are not hmited to field-applied adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature, 
or a letter of certification from the manufacturer can be submitted in addition to 
the MSDS to indicate the VOC limits). 

5. The Sustainable Design submittal information shaft be assembled into one (1) 
package per Section or frade, and sent to the Engineer. 

PART 2-PRODUCTS 

2.01 MANUFACTURERS 

A. Available Products: Subject to compliance with requirements, products that may be 
incorporated in the Work include, but are not limited to, the following: 

1. Grace Constmction Products. 

2. W.R. Meadows Inc. 

3. Raven Industries 

4. Stego Indusfries Inc. 

B. Basis of Design: Provide high performance polyolefin sheet membrane type vapor 
barrier "Florpmfe 120 Vapor Barrier" as manufactured by Grace Constmction Products, 
or equivalent acceptable to the Engineer. 

2.02 MATERIALS 

A. Polyolefin Vapor Barrier: Minimum 0.015- inches (15 mil) and shall conform to ASTM 
E1745,ClassA. 

1. Water Vapor Permeance: 0.03 perms when tested in accordance with ASTM 
E96. 

2. Tensile Sfrength: 65 lbs/in in accordance witii ASTM E154. 

3. Puncture Resistance: 3300 gms in accordance with ASTM D1709. 

B. Vapor Barrier Tape: Pressure sensitive tape of type as recommended by the vapor barrier 
manufacturer, for sealing of seams, penefrations and joints in polyolefm vapor barriers. 

C. Liquid Membrane: Provide the manufacturer's recommended liquid membrane designed 
specifically for sealing penetrations and seal vapor barriers to dissimilar constmction. 
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2.03 INSTALLATION ACCESSORIES 

A. Provide installation accessories indicated; if not indicated as recommended by the system 
manufacturer. Accessories shaft include, but not be limited to, fasteners, adhesives, tapes 
and sealants. 

B. Prefabricated Pipe Boot: Provide manufacturer's prefabricated pipe boot and clamp for 
installation at penefrations through slab. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. General: Extend vapor barrier to exfremities of areas to be protected from vapor 
fransmission. Secure in place with anchorage system as recommended by the 
manufacturer. 

B. Prepare subsfrate for under slab vapor barrier installation in accordance with ACI 302. IR 
section 4.1. 

3.02 UNDER SLAB VAPOR BARRIER INSTALLATION 

A. General; Extend vapor barrier to exfremities of areas to be protected from vapor 
fransmission. Secure in place with adhesives or other anchorage system as recommended 
by the manufacturer. Extend vapor barrier to cover miscellaneous voids in insulated 
subsfrates. 

1. Instaftation shaft be in accordance with manufacturer's instmctions and ASTM 
E1643. 

2. Coordinate the instaftation ofthe vapor barrier with the work of Section 03303. 

B. Seal vertical and horizontal joints in vapor barriers as per manufacturer's 
recommendation. Seal all laps, ends, edges, penefrations and other conditions to result in 
an unintermpted sheet free of gaps, voids and other breeches. 

1. Where indicated, seal overlapping joints in vapor barriers with adhesives or 
vapor-barrier tape according to vapor-barrier manufacturer's instmctions. 

2. Firmly attach vapor barriers to subsfrates with mechanical fasteners or adhesives 
as recommended by vapor-barrier manufacturer. 

3. Only utility penefration of the vapor barrier wift be acceptable; utility 
penefrations shall be properly sealed with prefabricated boots and liquid detailing 
membrane in accordance with the manufacturer's instmctions. 

4. Repafr any tears or punctures in vapor barriers immediately before concealment 
by other work. Cover with vapor-barrier tape or another layer of vapor barrier. 
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3.03 PROTECTION 

A. General: Protect instafted vapor barrier from damage due to harmful weather exposures, 
physical abuse, and other causes. Provide temporary coverings where vapor barrier is 
subject to exposure, and until such time of concrete placement. 

1. Legally dispose of all protective film and other debris resulting from vapor 
barrier installation. 

2. Protect vapor barrier from damage during installation of reinforcing steel and 
during placement of concrete slab. 

3. Immediately repair damage vapor barrier in accordance with manufacturer's 
instmctions. 

END OF SECTION 

• 
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SECTION 07207 

EXTRUDED FOAM INSULATION 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for extmded foam insulation. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Physical properties and dimensions of cellular polystyrene boards made by extmsion of 
expandable polystyrene shall be in accordance with ASTM C578. 

1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements 

1.04 REFERENCES 

A. ASTM Intemational (ASTM) 

1. C578 - Specification for Rigid, Cellular Polystyrene Thermal Insulation 

2. E84 - Testing Method for Surface Buming Characteristics of Building Materials. 

1.05 SUSTAINABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requfrements 

1. The Authority requires the Contractor to implement practices and procedures to 
meet the Confract's sustainable design requirements. The Confractor shall ensure 
that the requfrements related to these goals, as defined in Section 01352 and the 
articles below, are implemented to the fullest extent. Substitutions, or other 
changes to the Work proposed by the Confractor, shall not be allowed if such 
changes compromise the stated Sustainable Design Perfonnance Criteria. 

B. Sustainable Design Performance Criteria 

1. Extmded Foam insulation shall contain a minimum of 5 percent (by weight) 
recycled content, calculated by adding the post-consumer recycled content 
percentage to one-half of the post-industrial recycled content percentage. Certify 
the recycled content in accordance with the Sustainable Design Submittal 
Requirements of this section. 
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2. The manufacturing location (final assembly) of the foam-plastic insulation shall 
be documented in accordance with the Sustainable Design Submittal 
Requirements of this Section. 

3. Insulation products that must be expanded or extmded (e.g. expanded 
polystyrene (EPS), polyisocyanurate board, and sprayed polyurethane, etc), shall 
avoid blowing agents containing chlorine-based gas used for manufacture or 
installation. 

4. Aft field-applied interior adhesives, sealants, paints and coatings relating to Work 
of this Section shall meet the requirements of Section 01352. 

1.06 QUALITY ASSURANCE 

A. Source Limitations: Obtain insulation through one source from a single manufacturer. 

1.07 SUBMITTALS 

A. General: Submittals listed in this article shall be in accordance with the requirements of 
"Shop Drawings, Catalog Cuts, and Samples" of Division I - GENERAL PROVISIONS. 

B. Product Data: For each type of product indicated. 

C. Product Test Reports: Based on evaluation of comprehensive tests performed by a 
qualified testing agency for insulation products. 

D. Research/Evaluation Reports: For foam-plastic insulation. 

E. Samples for Verification: Full-size units for each type of exposed insulation indicated. 

F. Sustainable Design Submittal Requirements: The Confractor shall submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shall include the 
following; 

1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. Information to be supplied for this form shall 
include: 

a. Cost breakdowns for the materials included in the Confractor's Work. 
Cost breakdowns shall include total cost plus itemized material costs. 

b. Where required by the Sustainable Design Performance Criteria of this 
Section, the following information shall also be supplied: 
1) The amount of post-consumer and/or post-industrial recycled 

content in the supplied product(s). 
2) The manufacturing location ofthe supplied product(s). 
3) The location (source) of the raw materials used to manufacture ^ ^ 

the supplied product(s). I ^ B 
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4) The VOC content of aft adhesives, sealants, paints, and coatings 
applied on site as part of this Work. 

5) Include total cost for all wood products and itemized costs for all 
FSC-certified wood products. 

2. Published product literature or letters of Certification, provided from the product 
manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for the SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for applicable products. Apphcable 
products include, but are not limited to field-applied adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shaft indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature, 
or a letter of certification from the manufacturer can be submitted in addition to 
tiie MSDS to indicate the VOC limits). 

5. The Sustainable Design submittal information shall be assembled into one (1) 
package per Section or frade, and sent to the Engineer, 

1.08 DELIVERY, STORAGE AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration by moisture, 
soiling, and other sources. Store inside and in a dry location. Comply with 
manufacturer's written instmctions for handling, storing and protecting during 
installation. 

B. Protect foam-plastic insulation as follows: 

1. Do not expose to sunlight, except to extent necessary for period of installation 
and concealment. 

2. Protect against ignition at all times. Do not deliver plastic insulating materials to 
Project site before installation time. 

3. Complete instaftation and concealment of plastic materials as rapidly as possible 
in each area of constmction. 

PART 2-PRODUCTS 

2.01 MANUFACTURERS 

A. In other Part 2 articles where tities below infroduce lists, the following requfrements 
apply to product selection: 

1. Manufacturers; Subject to compliance with requirements, provide products by 
one ofthe manufacturers specified. 
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2.02 FOAM-PLASTIC BOARD INSULATION 

A. Extmded-Polystyrene Board Insulation: ASTM C578, of type, min. compressive 
resistance and min. density indicated below, with maximum ftame-spread and smoke-
developed indexes of 75 and 450, respectively, tested in accordance with ASTM E 84. 

1. Manufacturers 

a. Dow Chemical Company. 
b. Owens Coming. 

2. Type V, 3.00 lb/cubic feet; 100 lb/in2. 

3. Type IV, 1.55 lb/cubic feet; 25 lb/in2. 

2.03 AUXILIARY INSULATING MATERLU.S 

A. Adhesive for Bonding Insulation: Product with demonsfrated capability to bond 
insulation securely to subsfrates indicated without damaging insulation and subsfrates. 

2.04 INSULATION FASTENERS 

A. Adhesively Attached, Spindle-Type Anchors: Plate welded to projecting spindle; capable 
of holding insulation of thickness indicated securely in position indicated with self-
locking washer in place; and complying with the following requfrements: 

1. Products: 

a. AGM fridustries, fric; Series T TACTOO frisul-Hangers. 
b. Eckel Industries of Canada; Stic-Klip Type N Fasteners. 
c. Gemco; Spindle Type. 

2. Plate: Perforated galvanized carbon-steel sheet, 0.030 inch thick by 2 inches 
square. 

3. Spindle: Copper-coated, low carbon steel; fully annealed; 0.105 mch in 
diameter; length to suit depth of insulation indicated. 

B. Anchor Adhesive: Product with demonsfrated capability to bond insulation anchors 
securely to subsfrates indicated without damaging insulation, fasteners, and substrates. 

1. Products: 

a. AGM Industries, Inc.; TACTOO Adhesive. 
b. Eckel Industries of Canada; Stic-KIip Type S Adhesive. 
c. Gemco; Tuff Bond Hanger Adhesive. 

PART 3 - EXECUTION 

3.01 EXAMD^ATION 
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A. Examine subsfrates and conditions, with Installer present, for compliance with 
requirements of Sections in which subsfrates and related work are specified and for other 
conditions affecting performance. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.02 PREPARATION 

A. Clean subsfrates of substances harmful to insulation or vapor retarders, including 
removing projections capable of puncturing vapor retarders or of interfering with 
insulation attachment. 

3.03 DSiSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
application indicated. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed 
at any time to ice, rain and snow. 

C. Extend insulation in thickness indicated to envelop entire area to be insulated. Cut and fit 
tightly around obstmctions and fill voids with insulation. Remove projections that 
interfere with placement. 

D. For preformed insulating units, provide sizes to fit applications indicated and selected 
from manufacturer's standard thicknesses, widths and lengths. Apply single layer of 
insulation units to produce thickness indicated unless multiple layers are otherwise shown 
or requfred to make up total thickness. 

E. Coordinate placement of high density insulation with sleeves, block-outs, and other 
embedded items to prevent prolonged exposure ofthe membrane materials. 

3.04 ESiSTALLATION OF INSULATION 

A. On horizontal surfaces, loosely lay insulation units according to manufacturer's written 
instmctions. Stagger end joints and tightly abut insulation units. 

B. Protect top surface of horizontal insulation from damage during concrete work by 
applying protection course with joints butted. 

C. Install board insulation on vertical concrete subsfrates by adhesively attached, spindle-
type insulation anchors as foftows: 
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1. Fasten insulation anchors to concrete subsfrates with insulation anchor adhesive 
according to anchor manufacturer's written insttiictions. Space anchors 
according to insulation manufacturer's written instmctions for insulation type, 
thickness and application indicated. 

2. After adhesive has dried, install board insulation by pressing insulation into 
position over spindles and securing it tightly in place with insulation-retaining 
washers, taking care not to compress insulation below indicated thickness. 
Stagger vertical board joints, with the exception of ends and expansion joints. 

3.05 PROTECTION 

A. Protect installed insulation from damage due to harmful weather exposures, physical 
abuse and other causes. Provide temporary coverings or enclosures where insulation is 
subject to abuse and cannot be concealed and protected by permanent constmction 
immediately after installation. 

END OF SECTION 

m 
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SECTION 07250 

SPRAY-APPLIED FIRE-RESISTIVE MATERIALS 

PART 1 - GENERAL 

1.01 SUMMARY 

( ( 

A. This Section specifies requirements for spray-applied fire-resistive materials (SFRM) of 
stmctural steel subsfrates. 

B. Refer to Section 09910 for prime painting of stmctural steel prior to applying spray-
applied ffre-resistive materials, where requfred. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. General: It is the intent of this Section to provide a complete spray-applied fire-resistive 
material system that is primarily field applied. It is understood that the majority of this 
Work wift be conveyed via commercial spray equipment designed specifically for this 
purpose, and certain areas wift be applied manually (frowel) as a result of patching, repair 
andinaccessibility/constmctability. 

B. Fire Performance Characteristics: Provide materials and constmction which.are identical 
to those tested for the following fire performance characteristics, according to test 
method indicated, by UL or other testing and inspecting agency acceptable to authorities 
having jurisdiction. The Contractor shall be responsible for Fire Performance Testing. 

1. Fire Resistance Ratings: As indicated by reference to design designation in UL 
"Ffre Resistance Directory" for fire-rated assemblies in which spray-applied ffre-
resistive material serves as direct-applied protection, tested per ASTM El 19. 

2. Surface Buming Characteristics: As indicated for each spray-applied fire-
resistive material required, tested per ASTM E84 and listed in UL "Buftding 
Materials Dfrectory." 

3. Ratings: As per the Building Code of the City of New York, for building 
classification and constmction group; refer to the Confract Drawings for 
additional requirements. 

C. Material must have B.S.A. or M.E.A. approval for use in New York City. 

D. Materials must contain low VOC's per New York City Code. 

E. United States Environmental Protection Agency (USEPA). 
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1.03 RELATED SECTIONS ^ ^ 

A. Section 01352 - Sustainable Design Requirements 

B. Section 09910 - Painting 

1.04 REFERENCES 

A. ASTM fritemational (ASTM) 

1. E84 - Test Method for Surface Buming Characteristics of Building Materials 

2. El 19 - Method for Fire Tests of Building Constmction and Materials. 

3. E605 - Test Methods for Thickness and Density of Sprayed Fire Resistive 
Material Applied to Stmctural Members 

4. E699 - Practice for Evaluation of Agencies Involved in Testing, Quality 
Assurance, and Evaluating of Building Components 

5. E736 - Test Method for Cohesion/Adhesion of Sprayed Fire Resistive Materials 
Applied to Stmctural Members 

6. E759 - Test Method for Effect of Deflection of Sprayed Fire Resistive Material 
Applied to Stmctural Members 

7. E760 - Test Method for Effect of Impact on Bonding of Sprayed Fire Resistive ^ ^ k 
Material Applied to Stmctural Members !̂PI> 

8. E761 - Test Method for Compressive Sfrength of Sprayed Fire Resistive Material 
Applied to Stmctural Members 

9. E859 - Test Method for Air Erosion of Sprayed Ffre Resistive Materials Applied 
to Stmctural Members 

10. E937 - Test Method for Corrosion of Steel by Sprayed Fire Resistive Material 
Applied to Stmctural Members 

B. Association of Wall and Ceiling Industries, fritemational (AWCI) 

1. Standard Practice for the Testing and Inspection of Field Applied Sprayed Fire-
Resistive Materials Guide; An Annotated Technical Manual 12-A 

C. Underwriters Laboratories, Inc. (UL) 

1. Fire Resistance Directory 

2. ANSI/UL 263 Fire Tests of Building Constmction and Materials. 

D. United States Environmental Protection Agency (USEPA) 

1. 40 CFR Part 763 
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1.05 SUSTADSTABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requirements 

1. The Authority requires the Contractor to implement practices and procedures to 
meet the Project's sustainable design requirements. The Confractor shall ensure 
that the requfrements related to these goals, as defined in Section 01352 and the 
articles below, are implemented to the fullest extent. Substitutions or other 
changes to the Work proposed by the Confractor shall not be allowed if such 
changes compromise the stated Sustainable Design Performance Criteria. 

B. Sustainable Design Performance Criteria 

1. The post-industrial and/or post-consumer recycled content (by weight) of spray-
applied fire-resistive material shall be documented in accordance vrith the 
Sustainable Design Submittal Requirements of this Section. 

2. All field-applied adhesives, sealants, paints and coatings relating to work of this 
section shaft meet the requirements of Section 01352. 

3. The manufacturing location (final assembly) of the spray-applied fire-resistive 
material shaft be documented in accordance with the Sustainable Design 
Submittal Requirements of this Section. 

4. The origin of the raw materials from which the spray-applied fire-resistive 
materials were manufactured shall be documented in accordance with the 
Sustainable Design Submittal Requirements of this Section. 

1.06 QUALTTY ASSURANCE 

A. Fire-Test-Response Characteristics 

1. Provide spray-applied fire-resistive materials identical to those used in 
assemblies tested for the following fire-test-response characteristics, per test 
method indicated below, by UL or another testing and inspecting agency meeting 
the Testing Agency Qualifications specified in this Section. Identify packages 
(bags) containing spray-applied fire-resistive material with appropriate 
classification markings of applicable testing and inspecting agency. 

2. Fire-Resistance Ratings 

a. As indicated by reference to fire-resistive designs listed in UL "Fire 
Resistance Directory," or in the comparable publication of another 
testing and inspecting agency meeting the Testing Agency Qualifications 
specified in this Section, for ffre-resistive assemblies where spray-
applied fu-e-resistive material serves as dfrect-applied protection, tested 
per ASTM El 19 (ANSI/UL 263). 

b. Surface-Buming Characteristics: As indicated for each spray-applied 
fire-resistive material required, for densities shown on the Confract 
Drawings tested per ASTM E84. 

B. Instafter Qualifications 
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1. The entity performing Work of this Section shall be an experienced installer 
certified, hcensed, and quahfied by the spray-applied fire-resistive material 
manufacturer as having the necessary experience, staff and fraining to instaft 
manufacturer's products per specified requirements. 

C. Single Source Responsibility 

1. Provide spray-applied fire-resistive materials from a single manufacturer for each 
product required. 

D. Testing Agency Qualifications 

1. To qualify for acceptance, an independent testing agency hired by the Confractor 
or manufacturer to test spray-applied fire-resistive materials must demonsfrate to 
the Engineer, based on evaluation of testing agency-submitted criteria 
conforming to ASTM E699, that it has the capability to conduct the testing 
indicated herein. 

E. Provide spray-applied fire-resistive materials containing no asbestos as determined 
according to the metiiod specified in 40 CFR Part 763, Subpart F, Appendix A, Section 1, 
Polarized Light Microscopy. 

F. The Confractor shall sequence and coordinate application of spray-applied fire-resistive 
materials with other related Work specified in other Sections of these Specifications to 
comply witii the following requirements: 

1. Provide temporary enclosures to prevent deterioration of spray-applied fure-
resistive materials for interior applications due to exposure to unfavorable 
environmental conditions. 

2. Avoid unnecessary exposure of spray-applied fire-resistive material to abrasion 
and other damage likely to occur during constmction operations subsequent to its 
apphcation. 

3. Do not apply spray-appfted fire-resistive material to metal roof decking 
subsfrates until roofing has been completed; prohibit roof fraffic during 
application and drying of spray-applied fire-resistive materials. 

4. Do not begin applying spray-applied fire-resistive material until clips, hangers, 
supports, sleeves and other items penefrating spray-applied fire-resistive material 
are m place. 

5. Defer installing ducts, piping and other items, or remove all existing constmction 
that would interfere with application of spray-applied fire-resistive material, until 
the spray-applied ffre-resistive material specified herein has been installed. 

6. Do not install enclosing or concealing construction or re-install removed 
constmction, until after spray-applied fire-resistive material has been applied, 
inspected, tested, approved by the Engineer, and corrections have been made to 
all defective spray-applied fire-resistive material. 

• 
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1.07 SUBMITTALS 

A. General: Submittals listed in this article shaft be in accordance with the requirements of 
"Shop Drawings, Catalog Cuts and Samples" of Division 1 GENERAL PROVISIONS. 

B. List certified by manufacturer, for approval, showing minimum thickness of spray-
applied fire-resistive material requfred to satisfy hourly ratings shown on the Confract 
Drawings for all members and areas to be coated including the applicable design numbers 
from the Underwriters Laboratories, "Fire Resistance Directory" or other listing directory 
of another testing and inspecting agency acceptable to the Engineer for each use. 

C. Product certificates from spray-applied fire-resistive material manufacturers that each 
spray-applied fire-resistive material complies with specified requirements including those 
for firetest-response characteristics and compatibility with adhesives, primers, and other 
surface coatings on subsfrates as shown on the Confract Drawings to receive spray-
applied fire-resistive material. 

D. Results from tests and inspections performed by independent testing agency shall be 
reported promptly to the Engineer. 

E. Test Reports: Submit the following for the spray-applied fire-resistive material that will 
actually be installed under this Confract: 

1. Certified test reports from an approved independent testing laboratory verifying 
that spray-applied fire-resistive material meets the requfrements of the ASTM 
and Federal Specifications cited in this Section and as required by this Section. 

2. Evidence that spray-applied fire-resistive material meets the requirements for 
Fire Hazards Classification of the Underwriters Laboratories or similar 
requirements of a testing agency acceptable to the Engineer. 

3. New tests and reports will be required at any time when, in the sole opinion of 
the Engineer, there is any evidence that the material on which the tests are mn is 
not representative ofthe material being fumished. 

F. Submit copies of New York City MEA or BSA approvals for proposed spray-applied 
fire-resistive material assemblies. 

G. Submit the following to the Engineer: 

1. The manufacturer's notification of approval of the entity perfonning the 
application Work of this Section as stipulated herein, 

2. The testing agency qualifications as stipulated herein. 

3. The manufacturer's printed instmctions and specifications for handling, mixing, 
methods and techniques, including masking and protection of adjacent surfaces, 
heating requfrements, cleanup and type of equipment requfred for installation of 
the spray-applied ffre-resistive materials. 

4. Executed warranty as stipulated herein. 

593 
07250 - 5 



C 1/24/08 

5. The site report as required herein. 

H. Sustainable Design Submittal Requirements: The Confractor shall submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shall include the 
following: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. .Information to be supplied for this form shall 
include: 

a. Cost breakdowns for the materials included in the Confractor's Work. 
Cost breakdowns shall include total cost plus itemized material costs. 

b. Where requfred by the Sustainable Design Performance Criteria of this 
Section, the foftowing information shaft also be supplied: 
1) The amount of post-consumer and/or post-industrial recycled 

content in the supplied product(s). 
2) The manufacturing location of the supplied product(s). 
3) The location (source) of the raw materials used to manufacture 

the supplied product(s). 
4) The VOC content of all adhesives, sealants, paints, and coatings 

apphed on site as part of this Work. 
5) Include total cost for all wood products and itemized costs for all 

FSC-certified wood products. 
2. Published product literature or letters of Certification, provided from the product 

manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for tiie SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for applicable products. Applicable 
products include, but are not limited to field-applied adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature, 
or a letter of certification from the manufacturer can be submitted in addition to 
the MSDS to indicate ftie VOC limits). 

5. The Sustainable Design submittal information shall be assembled into one (1) 
package per Section or trade, and sent to the Engineer. 

1.08 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply spray-applied fire-resistive materials when the ambient temperature and/or 
the temperature of the subsfrate is below 40 degrees F or below the temperature 
recommended in the manufacturer's printed mstmctions, whichever is higher. Maintain 
such minimum ambient temperature for a minimum of 24 hours before and after 
application. 

B. In areas without natural ventilation, provide temporary equipment to mechanically 
circulate and exhaust interior afr to the outside. 
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C. In addition to safety requirements specified elsewhere in this Section, provide protection 
as foftows: 

1. Provide approved temporary enclosures to prevent spray from contaminating air 
in adjacent areas. 

2. Protect adjacent surfaces and equipment from damage by overspray, fall-out, and 
dusting of spray-applied ffre-resistive materials. 

3. Clean up and remove fallout and debris prior to removal of protective enclosures. 

4. Notify the Engineer at least one week in advance of the type and number of 
heaters to be used, if any, and of safety measures to be employed in the handling 
and use of fuel for heaters. 

1.09 DELIVERY, STORAGE AND HANDLING 

A. Deliver material in original unopened packages, containers or bundles bearing brand 
name and identification ofthe manufacturer. 

B. Use materials with limited shelf life within the shelf ftfe period indicated. Remove from 
the constmction site and discard any materials whose shelf life has expired. 

C. Store spray-applied fire-resistive materials inside, under cover, above ground, so they are 
kept dry until ready for use. Remove from the constmction site and discard any materials 
that have deteriorated. 

1.10 WARRANTY 

A. Warranty 

1. Submit a written warranty, executed by the Confractor and cosigned by installer, 
agreeing to repair or replace spray-applied fire-resistive material that has failed 
within the specified warranty period. Failures include but are not limited to the 
following, as determined solely by the Engineer: 

a. Cracking, ftaking, eroding in excess of specified requirements, peeling, 
and delaminating of spray-applied fire-resistive materials from subsfrates 
due to defective materials and workmanship within the specified 
warranty period. 

b. Not covered under the warranty are failures attributable to damage by 
occupants and the Authority's maintenance personnel, exposure to 
environmental conditions other than those investigated and approved 
during ffre-response testing, and to other causes not reasonably 
foreseeable under conditions of normal use. 

B. Warranty Period 

1. Four years from the date ofthe issuance ofthe Certificate of Final Completion. 
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PART 2 -PRODUCTS 

2.01 MANUFACTURERS 

A. Avaftable Products: Products that may be incorporated in the Work include, but are not 
limited to, the following: 

1. Cementitious spray-appfted ffre-resistive material, Medium and High Densities 
(Typel) 

a. Pyrocrete 239, Carboline Company; St. Louis, MO. 
b. Pyrocrete 240, Carboline Company; St. Louis, MO. 
c. Monokote Type Z106, Constmction Products Div., W.R. Grace & Co.; 

Cambridge, MA. 
d. Monokote Type Z146, Constmction Products Div., W.R. Grace & Co.; 

Cambridge, MA. 
e. Cafco 400, Isolatek Intemational Corp; Stanhope, NJ 
f. Fendolite M n, Isolatek Inemational Corp; Stanhope, NJ 

2.02 MATERIALS 

A. Material Composition of Spray-applied Ffre-resistive Materials 

1. Spray-appfted fire-resistive material consisting of factory-mixed, dry formulation 
of Portland cement binders and lightweight mineral or synthetic aggregates 
mixed with water at the constmction site to form a slurry or mortar for 
conveyance and application. 

B. Auxiliary Spray-applied Ffre-resistive Materials 

1. Subsfrate Primers and Encapsulants 

a. For use on each different subsfrate and with each different spray-applied 
fire-resistive material, provide primer or encapsulant that complies with 
one or more ofthe following requirements: 

b. Bond sfrength complies with requfrements specified in UL "Fire 
Resistance Directory" for coating materials based on a series of bond 
tests per ASTM E736. Determination of the compatibility of paint or 
primer with the spray-applied fire-resistive material shaft be the 
responsibftity ofthe spray-applied ffre-resistive material manufacturer. 

c. Primer or encapsulant is identical to those used in assemblies tested for 
the ffretest-response characteristics of spray-applied fire-resistive 
material, per ASTM El 19, by UL or another testing and inspecting 
agency meeting the Testing Agency Qualifications specified in this 
Section. 

2. Auxiliary Bonding Materials 

a. Bonding Agent: Product shaft be identical to those used in assemblies 
tested for the ffre-test response characteristics spray-applied fire-resistive 
material, per ASTM El 19, by UL or another testing and inspecting 
agency meeting the Testing Agency Quahfications specified in this 
Section. 
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b. Metal Lath: Expanded metal lath fabricated from material of weight, 
configuration and finish to comply with ffre-resistance ratings shown on 
the Confract Drawings and spray-applied fire-resistive material 
manufacturer's recommendations, friclude clips and other anchorage 
devices required to attach lath. 

c. Metal studs or other similar approved devices. 
3. Topcoats: Type as recommended by the approved manufacturer of spray-applied 

fire-resistive material requfred for application shown on the Confract Drawings. 

2.03 CONSTRUCTION FEATURES 

A. Medium and High Densities (Type 1) 

1. Flame spread shall be 5 or less, as determined in accordance with ASTM E84. 

2. Smoke developed shall be 0, as determined in accordance with ASTM E84. 

3. Bond Sfrength 434 Ibf per sq. ft. for medium density and 1000 Ibf per sq. ft for 
high density as determined in accordance with ASTM E736. 

4. Compressive Sfrength 52 Ibf per sq. inch for medium density and 300 Ibf per sq. 
inch for high density as determined per ASTM E761. 

5. Corrosion Resistance no evidence of corrosion as determined per ASTM E937. 

6. Deflection no cracking, spafting, delamination or the like, as determined per 
ASTME759. 

7. Effect of Impact on Bonding no cracking, spafting, delamination or the like as 
determined in accordance with ASTM E760. 

8. Dry Density values of average and individual densities as required for fire-
resistance ratings indicated on the Confract Drawings, as determined per ASTM 
E605 or Appendix A "Altemate Method for Density Determination" of AWCI 
Technical Manual 12-A, but with an average density of not less than 22 pcf for 
medium density and not less than 40 pcf high density. 

9. Air Erosion maximum weight loss of 0.000 gram per sq. ft. as determined per 
ASTM E859. 

10. For exterior spray-applied fire-resistive material applications, provide 
manufacturer's formulation approved for exterior surfaces. 

2.04 MDCES 

A. Provide materials to produce the hourly spray-applied fire-resistive material rating(s) for 
the building constmction classification shown on the Confract Drawings. 
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PART 3-EXECUTION 

3.01 PREPARATION 

A. After review and approval of all required submittals, the Engineer will hold a meeting at 
the constmction site, with representatives of the Confractor, the manufacturer of the 
spray-applied ffre-resistive material and the entity performing the application Work for 
this Section. The Confractor shall prepare a report of determinations made at the meetfrig 
and submit a copy to the Engineer for his approval. 

1. The Confractor shall determine, record, and implement the methods and 
techniques of application including masking and protection of adjacent surfaces, 
heating requirements, and cleanup. 

2. The group shaft inspect the subsfrate and the Confractor shaft determine what 
surface preparations have to be made such as scraping loose defective paint and 
loose mst, removal of grease, oil, dirt and other foreign materials and measures to 
be employed to ensure an adequate bond. If surfaces are primed, see paragraph 
2.02.B.1. 

B. Sequence and coordinate application of spray-applied fire-resistive material with other 
related Work specified in other Sections of these Specifications and as specified in this 
Section. 

C. Subsfrate Preparation 

1. In the event that, in the opinion of tiie Engineer, the suitability of a particular 
subsfrate could not be determined at said meeting, apply full depth spray-applied 
fire-resistive material to a small section and after it has completely dried and 
cured, test it for adhesion per ASTM E736. Submit test results to the Engineer. 

D. Trial Beams and Subsfrate 

1. For each type of sprayed spray-applied fire-resistive material to be used, prepare 
at the constmction site a trial beam and/or 25 square foot subsfrate section, as 
applicable. Do not proceed with the application of spray-applied fire-resistive 
material until the trial beam and/or subsfrate has been approved by the Engineer. 

2. All spray-applied ffre-resistive material application shall match the appropriate 
approved trial beam or subsfrate section. 

3.02 APPLICATION 

A. Coordinate spray-applied fire-resistive material application with steel erector to ensure 
that steel sections and conditions scheduled to receive spray-appiied ffre-resistive 
material, are accessible after erection. In the event that such conditions are unavoidable, 
apply spray-applied fire-resistive materials prior to erection, unless otherwise acceptable 
to the Engineer. 
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B. Mixing and application of materials shall comply with the manufacturer's printed 
instmctions. 

C. Apply by sprayed-on method with thickness and density no less than that required to 
achieve required fire resistance ratings. 

D. To ensure minimal overspray and to provide increased resistance to vibration, apply with 
a maximum nozzle length of 5 feet. 

E. All finished surfaces shall be free of cracks, holes and pits. 

F. Apply spray-applied fire-resistive material that is identical to materials approved by the 
Engineer with respect to rate of application, use of sealers, topcoats, tamping froweling, 
water overspray or other materials and procedures affecting tests results. 

G. Secure metal lath or other similar devices, if required by UL or other agency meeting The 
Testing Agency qualifications specified in this Section, to subsfrate in position required 
for support and reinforcement of spray-applied fire-resistive material. Use anchorage 
devices of type recommended by spray-applied fu-e-resistive material manufacturer. 

H. Masking and Fifting of Voids 

1. Beams and girders under steel decking or concrete slabs, that will be exposed in 
the finished constmction, shall be fireproofed so as to provide a minimum of two 
inches coverage ofthe deck beyond the limits ofthe top flange of beam or girder. 
Accomplish by masking the portions of decking or slab not to be covered so as to 
provide sfraight lines parallel to the flanges. 

2. Completely fill voids between metal deck ribs directly above the upper edge of 
steel beams or girders miming perpendicular to the ribs with fireproofing 
material or other approved method of providing the required hourly protection of 
the upper ftanges of beams and girders. 

I. Where shown on the Confract Drawings, apply topcoat to spray-applied fire-resistive 
material. 

3.03 FIELD TESTS 

A. The Engineer wift perform a minimum of one of each of the foftowing tests for each 
10,000 sq. ft. of ftoor area and inspect as follows: 

1. Applied thickness and dry density of samples in accordance with ASTM E605 
removed from actual installation at random locations. 

2. Bond sfrength of samples adjacent to samples meeting the specification 
requfrements for thickness and dry density, in accordance with ASTM E736. 
Perform all required bond tests in the field. 
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B. Fumish all labor, materials and equipment required to assist the Engineer in the above 
described inspection and testing, including but not limited to the foftowing: 

1. Make scaffolding and other equipment available as necessary to permit access to 
all portions ofthe installation. 

2. Cut samples from completed installation(s) and prepare wet sample, when and as 
directed by the Engineer. 

C. Repafr or replace spray-applied fire-resistive material at all test areas, and within area(s) 
where test results indicate spray-applied fire-resistive material does not comply with 
requirements, at no additional cost to the Authority. Repair or replace to match existing. 

3.04 CLEANING, REPAIR AND PROTECTION 

A. Cleaning: Immediately after completing spraying operations in each containable area of 
Work, remove material over-spray and fall-out from surfaces of other constmction and 
clean exposed surfaces to remove evidence of soiling. 

B. Cure exposed spray-applied fire-resistive material materials according to spray-applied 
fire-resistive material manufacturer's recommendations to prevent premature drying. 

C. Protect fireproofed constmction at all times so that spray-applied fire-resistive material 
wift be without damage or deterioration at the time of issuance ofthe Certificate of Final 
Completion. 

D. Coordinate installation of spray-applied fire-resistive material with other constmction to 
rrunimize the need to cut or remove spray-applied fire-resistive material. As instaftation 
of other constmction proceeds, inspect spray-applied fire-resistive material and patch all 
areas where spray-applied fire-resistive material was removed or damaged. 

E. Repafr or replace Work that has not been successfully protected, at no additional cost to 
the Authority. 

END OF SECTION 
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SECTION 07270 

FIRESTOPPING 

PART I - GENERAL 

1.01 SUMMARY 

A. This Section specifies firestopping for the following applications: 

1. Penefrations through fire resistance rated floor and roof constmction including 
both empty openings and openings containing cables, pipes, ducts, conduits, and 
other penefrating items. 

2. Penefrations through fire-resistance-rated wafts and partitions including both 
empty openings and openings containing cables, pipes, ducts, conduits, and other 
penefrating items. 

3. Penefrations through smoke barriers and construction enclosing 
compartmentalized areas involving both empty openings and openings containing 
penefrating items. 

4. Sealant joints in fire-resistance-rated constmction. 

5. Voids at the intersection of partitions with stmcture above. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. General; Provide fnestopping systems that are produced and installed to resist the spread 
of fire, according to requirements indicated in this Specifications Section, and the passage 
of smoke and other gases. 

B. F-Rated Through-Penefration Ffrestop Systems: Provide through-penefration firestop 
systems with F ratings shown on the Confract Drawings, as determined per ASTM E 814, 
but not less than that equaling or exceeding the fire-resistance rating of the constmctions 
penefrated. 

C. T-Rated Through-Penefration Firestop Systems: Provide through-penefration firestop 
systems with T ratings, in addition to F ratings, as determined per ASTM E 814, where 
shown on the Confract Drawings and where systems protect penefrating items exposed to 
contact with adjacent materials in occupiable floor areas. T-rated assemblies are requfred 
where firestop systems protect penefrating items larger than a 4-inch-diameter nominal 
pipe or 16 sq. in. in overall cross-sectional area. 

D. Fire-Resistive Joint Sealants: Provide joint sealants with fire-resistance ratings shown on 
the Contract Drawings, as determined per ASTM E 119, but not less than that equaling or 
exceeding the fire-resistance rating ofthe constmction in which the joint occurs. 
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E. For ffrestopping exposed to fraffic, moisture, and physical damage, provide products that 
do not deteriorate when exposed to these conditions. 

1. For piping penefrations for plumbing and wet-pipe sprinkler systems, provide 
moisture-resistant through-penefration firestop systems. 

2. For ftoor penefrations with aimular spaces exceeding 4 inches or more in width 
and exposed to possible loading and fraffic, provide firestop systems capable of 
supporting the floor loads involved either by installing floor plates or by other 
means. 

3. For penefrations involving insulated piping, provide through-penefration firestop 
systems not requfring removal of insulation. 

F. For firestopping exposed to view, provide products with flame-spread values of less than 
25 and smoke-developed values of less than 450, as determined per ASTM E84. 

G. Conditions Requiring Firestopping 

1. General: 

a. Provide firestopping for conditions specified whether or not firestopping 
is shown on the Confract Drawings, and, if shown, whether such material 
is designated as insulation, safing or otherwise. 

b. Insulation types specified in other Sections ofthe Specifications shall not 
be installed in lieu of firestopping material specified herein. 

2. Building Exterior Perimeters; 

a. Where exterior facing constmction is continuous past a structural floor, 
and a space (i.e. constmction joint) would otherwise remain open 
between the iimer face of the waft constmction and the outer perimeter 
edge of the stmctural ftoor, provide fuestopping to equal the fue 
resistance of the floor assembly. Mineral wool by itself is not an 
acceptable firestop. If nuneral wool is part of firestop system, the mineral 
wool must be completely covered by appropriate thickness of UL or 
Wamock Hersey listed ffrestop sealant. 

b. Firestopping shall be provided whether or not there are any clips, angles, 
plates, or other members bridging or interconnecting the facing and floor 
systems, and whether or not such items are continuous. 

c. Where an exterior wall of composite type constmction passes a perimeter 
stmctural members, such as a girder, beam, or stmt and the fmish on the 
interior wall face does not continue up too close with the imderside of the 
stmctural floor above, thus intermpting the ffre-resistive integrity of the 
wall system, and a space would otherwise remain open between the 
interior face of the wall and lower edge of the stmctural members, 
provide ffrestopping to continuously fill such open space. 

3. Interior Walls and Partitions: 

a. Constmction joints between top of fire rated walls and underside of 
floors above, shall be firestopped. 

b. Firestop system installed shall have been tested by either UL or Wamock 
Hersey, including exposure to hose sfream test and including for use with 
steel fluted deck floor assemblies. 

c. Firestop system used shall allow for deflection of floor above. 
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4. Penefrations: 

a. Penefrations include conduit, cable, wire, pipe, duct, or other elements 
that pass through one or both outer surfaces of a fire rated floor, wall or 
partition. 

b. Except for floors on grade, where a penefration occurs through a 
stmctural floor or roof and a space would otherwise remain open 
between the surfaces of the penefration and the edge of the adjoining 
stmctural floor or roof, provide firestopping to fill such spaces in 
accordance with ASTM E814 (UL 1479). 

c. These requirements for penefrations shall apply whether or not sleeves 
have been provided. Firestop the annular space between sleeve and 
surrounding surfaces. 

5. Provide firestopping to fill misceftaneous voids and openings in fire rated 
constmction in a manner essentially the same as specified herein. 

1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements 

B. Section 03 3 01 - Cast-in-Place Concrete 

C. Section 04220 - Concrete Masonry Units. 

D. Section 09250 - Gypsum Drywaft. 

E. Section 09270 - Gypsum Shaft Systems. 

F. Division 15 -Mechanical Work. 

G. Division 16 - Electrical Work. 

1.04 REFERENCES 

A. ASTM Intemational (ASTM) 

1. E84 - Test Method for Surface Buming Characteristics of Building Materials 

2. E119 - Test Methods for Ffre Tests of Building Constmction and Materials 

3. E136 - Test Method for Behavior of Materials in a Vertical Tube Furnace at 
750oC 

4. E814 - Test Method for Fire Tests of Through-Penefration Fire Stops 

B. Underwriters Laboratories (UL) 

1. Fire Resistance Directory 
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1.05 SUSTAINABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requfrements 

1. The Authority requires the Confractor to implement practices and procedures to 
meet the Project's sustainable design requirements. The Confractor shall ensure 
that the requirements related to these goals, as defined in Specification Section 
01352 and the articles below, are implemented to the fullest extent. 
Substitutions, or other changes to the work proposed by the Confractor shall not 
be allowed if such changes compromise the stated Sustainable Design 
Performance Criteria 

B. Sustainable Design Performance Criteria 

1. The post-industrial and/or post-consumer recycled content (by weight) of 
Mineral Fiber Insulations shall be documented in accordance with the 
Sustainable Design Submittal Requirements of this Section. 

2. The manufacturing location (fmal assembly) of the Mineral fiber insulation and 
other firestopping products(s) shaft be documented in accordance with the 
Sustainable Design Submittal Requirements of this Section. 

3. All field-applied adhesives, sealants, paints and coatings relating to work of this 
section shall meet the requirements of Section 01352. 

4. Mineral-fiber ffrestopping materials that are exposed to supply or retum air 
plenums, or that are located above suspended ceftings, must be encapsulated or 
fully sealed to prevent dfrect exposure of the mineral fibers to the plenum. 
Where sealants are used to encapsulate the mineral fiber materials (e.g. smoke 
sealants used at perimeter firestopping joints), the sealants shall meet the 
requirements of Section 01352. 

1.06 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics: Provide ffrestopping that complies with the following 
requirements and those specified under the "Design and Performance Requirements" 
article: 

1. Firestopping tests are performed by a qualified testing and inspecting agency. A 
qualified testing and inspecting agency is UL, Wamock Hersey, or another 
agency performing testing and foJlow-up inspection services for firestop systems 
that is acceptable to authorities having jurisdiction. 

2. Through-penefration firestop systems are identical to those tested per ASTM 
E8I4 under conditions where positive furnace pressure differential of at 0.01 inch 
of water is maintained at a distance of 0.78 inch below the fill materials 
surrounding the penefrating items in the test assembly. Provide rated systems 
complying with the foftowing requfrements: 

a. Through-penefration ffrestop system products bear classification marking 
of qualified testing and inspecting agency. 

b. Through-penefration ffrestop systems correspond to those shown on the 
Confract Drawings by reference to through-penefration firestop system 
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designations listed by UL in their "Fire Resistance Dfrectory," by 
Wamock Hersey, or by another qualified testing and inspecting agency. 

3. Fire-resistive joint sealant systems are identical to those tested for ffre-response 
characteristics per ASTM El 19 under conditions where the positive furnace 
pressure differential is at least 0.01 inch of water, as measured 0.78 inch from the 
face exposed to flimace fire. Provide systems complying with the following 
requirements: 

a. Fire-Resistance Ratings of Joint Sealants; As shown on the Confract 
Drawings by reference to design designations listed by UL in their "Fire 
Resistance Directory" or by another qualified testing and inspecting 
agency. 

b. Joint sealants, including backing materials, bear classification marking of 
qualified testing and inspection agency. 

B. Information on Confract Drawings referring to specific design designations of tiirough-
penefration firestop systems is intended to establish requirements for performance based 
on conditions that are expected to exist during installation. Any changes in conditions and 
designated systems require the Engineer's prior approval. Submit documentation showing 
that the performance of proposed substitutions equals or exceeds that of the systems they 
would replace and are acceptable to authorities having jurisdiction. 

C. Installer Quahfications: Engage an experienced Installer who has completed firestopping 
that is similar in material, design, and extent to that shown on the Confract Drawings for 
Work of this Confract and that has performed successfully. 

D. Installer Qualifications: Engage an experienced fristafter who is certified, licensed, or 
otherwise qualified by the firestopping manufacturer as having the necessary experience, 
staff, and fraining to install manufacturer's products per specified requirements. A 
manufacturer's willingness to sell its firestopping products to the Confractor or to an 
Installer engaged by the Confractor does not in itself confer qualification on the buyer. 

E. Single-Source Responsibility: Obtain through-penefration firestop systems for each kind 
of penefration and constmction condition shown on the Confract Drawings from a single 
manufacturer. 

F. Field-Constmcted Mockup: Prior to instafting firestopping, erect mockups for each 
different through-penefration firestop system shown on the Confract Drawings to verify 
selections made and to demonsfrate qualities of materials and execution. Build mockups 
to comply with the following requfrements, using materials shown on the Confract 
Drawings for final installations. 

1. Locate mockups on site in locations shown on the Confract Drawings or, if not 
shown on the Confract Drawings, as dfrected by Engineer. 

2. Notify Engineer 1 week in advance ofthe dates and times when mockups will be 
erected. 

3. Obtain Engineer's acceptance of mockups before start of final unit of Work. 

4. Retain and maintain mockups during constmction in an undisturbed condition as 
a standard forjudging completed unit of Work. 
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a. When directed, demolish and remove mockups from Project site. 
b. Accepted mockups in an undisturbed condition at time of Substantial 

Completion may become part of completed unit of Work. 

G. Provide firestopping products containing no asbestos as determined by the method 
specified in 40 CFR Part 763, Subpart F, Appendix A, Section 1, "Polarized Light 
Microscopy." 

H. Coordinating Work: Coordinate construction of openings and penefrating items to ensure 
that designated through-penefration ffrestop systems are instafted per specified 
requirements. 

I. Preinstaftation Conference: Conduct conference at Project site to comply with 
requirements of Division 1 Section "Project Meetings." 

J. Engineer may employ and pay a qualified mspection agency to check installed 
firestopping systems for compliance with requirements. 

K. Sequencing and Scheduling 

1. Notify Engineer's inspection agency at least 1 week in advance of firestopping 
installations; confirm dates and times on days preceding each series of 
installations. 

2. Do not cover up those firestopping instaftations that wift become concealed 
behind other constmction until Engineer's inspection agency and authorities 
having jurisdiction, if required, have examined each instaftation. 

1.07 SUBMITTALS 

A. General: Submittals listed in this article shall be in accordance with the requirements of 
"Shop Drawings, Catalog Cuts, and Samples" of Division 1 - GENERAL PROVISIONS. 

B. Product data for each type of product specified. 

1. Certification by firestopping manufacturer that products supplied comply with lo­
cal regulations confrolling use of volatile organic compounds (VOCs) and are 
nontoxic to building occupants. 

C. Shop drawings detailing materials, installation methods, and relationships to adjoining 
construction for each through-penefration firestop system, and each kind of constmction 
condition penefrated and kind of penefrating item. Include firestop design designation of 
qualified testing and inspecting agency evidencing compliance with requirements for 
each condition shown on the Confract Drawings. 

D. Submit documentation, including illusfrations, from a qualified testing and inspecting ^ ^ 
agency that is applicable to each through-penefration firestop configuration for ^H|^ 
construction and penefrating items. ^ ^ 
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E. Where Project conditions require modification of qualified testing and inspecting 
agency's illustration to suit a particular through-penefration ffrestop condition, submit 
illusfration approved by firestopping manufacturer's fire protection engineer with 
modifications marked. 

F. Product certificates signed by manufacturers of firestopping products certifying that thefr 
products comply with specified requfrements. 

G. Product test reports from, and based on tests performed by, a qualified testing and 
inspecting agency evidencing compliance of firestopping with requirements based on 
comprehensive testing of current products. 

H. Qualification data for firms and persons specified in "Quality Assurance" article to 
demonsfrate their capabilities and experience, friclude list of completed projects with 
project names, addresses, names of Engineers and Owners, and other information 
specified. 

I. Sustainable Design Submittal Requirements: The Confractor shall submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shall include the 
following: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. Information to be supplied for this form shall 
include: 

a. Cost breakdowns for the materials included in the Confractor's work. 
Cost breakdowns shall include total cost plus itemized material costs. 

b. *The amount of post-consumer and/or post-industrial recycled content in 
the supplied product(s). 

c. *The manufacturing location of the supplied product(s). 
d. *The location (source) of the raw materials used to manufacture the 

supplied product(s). 
e. *The VOC content of aft adhesives, sealants, paints, and coatings apphed 

on site as part of this work. 
f *Include total cost for aft wood products and itemized costs for all FSC-

certified wood products. 
* If applicable- requirements are defined per the SUSTAINABLE 

DESIGN Performance Criteria, this section. 
2. Pubhshed product hterature or letters of Certification, provided from the product 

manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for the SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for applicable products. Applicable 
products include, but are not limited to field-applied adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature, 
or a letter of certification from the manufacturer can be submitted in addition to 
the MSDS to indicate the VOC limits). 
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5. The Sustainable Design submittal information shall be assembled into one (1) 
package per Section or frade, and sent to the Engineer of review. 

1.08 ENVIRONMENTAL CONDITIONS 

A. Environmental Conditions: Do not instaft ffrestopping when ambient or subsfrate 
temperatures are outside limits permitted by firestopping manufacturers or when 
subsfrates are wet due to rain, frost, condensation, or other causes. 

B. Ventilation: Ventilate firestopping per firestopping manufacturers' instmctions by natural 
means or, where this is inadequate, forced air circulation. 

1.09 DELIVERY, STORAGE, AND HANDLING 

A. Deliver firestopping products to Project site in original, unopened containers or packages 
with intact and legible manufacturers' labels identifying product and manufacturer; date 
of manufacture; lot number; shelf life, if applicable; qualified testing and inspecting 
agency's classification marking applicable to Project; curing time; and mixing 
instmctions for multi component materials. 

B. Store and handle firestopping materials to prevent their deterioration or damage due to 
moisture, temperature changes, contaminants, or other causes. 

PART 2 -PRODUCTS 

2.01 MANUFACTURERS 

A. Available Products: Subject to compliance with requirements, products that may be 
incorporated in the Work include, but are not limited to, the following: 

1. Endothermic, Latex Sealant: 

a. LC-150 Firestop Sealant; Specified Technologies, Inc.; Somerville, NJ; 
b. 3M Fire Dam 150; 3M Company, Constmction Markets Division; St. 

Paul, MN; 
c. Tremstop Acrylic Latex; Tremco, Inc.; Cleveland, OH. 

2. Endothermic, Latex Compounds: 

a. LC-150 Firestop Compound; Specified Technologies, Inc.; 
b. 3M Ffre Dam 150; 3M Company, Constmction Markets Division. 

3. Firestop Sleeve: 

a. Biostop Pipe Collars; Bio Fireshield, Inc.; 
b. Metacaulk Universal Collar 880; The RectorSealCorporation; 
c. 3M Plastic Pipe Devices; 3M Company, Construction Markets Division; 
d. Fyre Can; Tremco, Inc.; Cleveland, OH. 

4. Intumescent Latex Sealant: 

608 
07270 - 8 

• 

• 



C 9/27/07 

a. Biostop 700 Spray Apphed Mastic, Bio Fireshield, Inc.; 
[ ^ ^ b. LBC Latex Based Caulk; Nelson Ffrestop Products; Tulsa, OK; 

c. Metacaulk 950; The RectorSeal Corporation; 
d. Metacaulk 1000 Spray Applied Mastic; The RectorSeal Corporation; 
e. SSS-100 Firestop Sealant; Specified Technologies, Inc.; 
f 3M CP 25 WB+; 3M Company, Constmction Markets Division; 
g. Tremstop WBM G; Tremco, Inc.; Cleveland, OH. 

5. Intumescent Putty: 

a. Biostop Fire Rated Putty Stix/Pads; Bio Fireshield, Inc.; 
b. FSP Firestop Putty; Nelson Firestop Products; 
c. Metacaulk Fire-Rated Putty Sticks/Pads; The RectorSeal Corporation; 
d. SSP-100 Firestop Putty; Specified Technologies, Inc.; 
e. 3M Moldable Putty+ (Stix/Pads); 3M Company, Constmction Markets 

Division; 
f Tremco Flowable Putty; Tremco, Inc.; Cleveland, OH. 

6. Intumescent Wrap Strips: 

a. Biostop Pipe Coftars; Bio Fireshield, Inc.; 
b. WRS Wrap Strip; Nelson Firestop Products; 
c. Metacaulk Wrap Strip; The RectorSeal Corporation; 
d. SSW-12 Wrap Strips; Specified Technologies,Inc.; 
e. 3M FS 195+ Wrap Sttips; 3M Company, Constmction Markets Division; 
f Tremco Wrap Strips; Tremco, Inc.; Cleveland,OH. 

7. Job-Mixed Vinyl Compound: 

a. USG Firecode Compound, United States Gypsum Co.; Chicago, IL. 
8. Mortar: 

a. K-2 Firestop Mortar, Bio Ffreshield, Inc.; 
b. Novasft K-10 Firestop Mortar, Bio Fireshield, Inc.; 
c. CMP Firestop Compound; Nelson Firestop Products; 
d. SSM-228 Firestop Mortar; Specified Technologies, Inc.; 
e. 3M Ffre Barrier Mortar; 3M Company, Constmction MarketsDivision; 
f Tremstop Mortar System; Tremco, Inc.; Cleveland, OH. 

9. Pillows/Bags: 

a. Firestop Pillows, Bio Fireshield, Inc.; 
b. PLW Ffrestop Pillows; Nelson Ffrestop Products; 
c.' SSB Series Ffrestop Pillows; Specified Technologies, Inc.; 
d. Tremstop Pillow System; Tremco, Inc.; Cleveland, OH. 

10. Silicone Sealants: 

a. BioThenn 100/200; Bio Fireshield, fric; 
b. CLK Ffrestop Caulk; Nelson Firestop Products; 
c. SSB Series Firestop Pillows; SpecifiedTechnologies, Inc.; 
d. Pensil 300 Ffrestop Sealant, GE Silicones; Waterford, NY; 
e. Metacaulk 835, The RectorSeal Corporation; 
f Metacaulk 880, The RectorSeal Corporation; 
g. 3M Ffre Barrier 2000, 2000+ and 2003; 3M Company, Consttuction 

Markets Division; 
h. Fyre Sil and Fyre Sil/SL; Tremco, fric; Cleveland, OH. 

a 
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2.02 MATERIALS 

A. Compatibility: Provide firestopping composed of components that are compatible with 
each other, the subsfrates forming openings, and the items, if any, penefrating the 
firestopping under conditions of service and application, as demonsfrated by ffrestopping 
manufacturer based on testing and field experience. 

B. Accessories: Provide components for each firestopping system that are needed to install 
fill materials and to comply with "Design and Performance Requfrements" Article in Part 
1. Use only components specified by the firestopping manufacturer and approved by the 
qualified testing and inspecting agency for the designated fire-resistance-rated systems. 
Accessories include but are not limited to the foftowing items: 

1. Permanent forming/damming/backing materials including the foftowing: 

a. Semirefractory fiber (mineral wool) insulation. 
b. Sealants used in combination with other forming/damming materials to 

prevent leakage of fill materials in liquid state. 
c Fire-rated formboard. 
d. Joint fillers for joint sealants. 

2. Temporary forming materials. 

3. Subsfrate primers. 

4. Coftars. 

5. Steel sleeves. 

C. Applications: Provide firestopping systems composed of materials specified in this 
Section that comply with system performance and other requirements. 

D. Fill Materials For Through-Penefration Ffrestop Systems 

1. Endothermic, Latex Compound Sealant: Single-component, endothermic, latex 
formulation. 

2. Intumescent, Latex Sealant: Single-component, intumescent, latex formulation. 

3. Intumescent Putty: Nonhardening, dielectric, water-resistant putty containing no 
solvents, inorganic fibers, or silicone compounds. 

4. Intumescent Wrap Sttips: Single-component, elastomeric sheet with aluminum 
foft on one side. 

5. Job-Mixed Vinyl Compound: Prepackaged vinyl-based powder product for 
mixing with water at Project site to produce a paintable compound, passing 
ASTM E136, with ftame-spread and smoke-developed ratings of zero per ASTM 
E84. 

6. Mortar: Prepackaged dry mix composed of a blend of inorganic binders, fillers, 
and lightweight aggregate formulated for mixing with water at Project site to 
form a nonshrinking, homogenous mortar. 

7. Pillows/Bags; Re-usable, heat-expanding pillows/bags composed of glass-fiber 
cloth cases filled with a combination of mineral-fiber, water-insoluble expansion 
agents and fire-retardant additives. 
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Silicone Sealant: Moisture-curing, single-component, silicone-based, neufral-
curing elastomeric sealant, nonsag grade. Unless otherwise shown on the 
Confract Drawings, ffrestop system shall use nonsag grade for both vertical and 
horizontal surfaces. 

2.03 MDCD^G 

A. For those products requiring mixing prior to application, comply with firestopping 
manufacturer's directions for accurate proportioning of materials, water (if requfred), type 
of mixing equipment, selection of mixer speeds, mixing containers, mixing time, and 
other procedures needed to produce ffrestopping products of uniform quality with 
optimum performance characteristics for application shown on the Confract Drawings. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine subsfrates and conditions, with fristaller present, for compliance with 
requirements for opening configurations, penefrating items, subsfrates, and other 
conditions affecting performance of firestopping. Do not proceed with instaftation until 
unsatisfactory conditions have been corrected. 

3.02 PREPAJO\TION 

A. Surface Cleaning: Clean out openings and joints immediately prior to installing 
firestopping to comply with recommendations of firestopping manufacturer and the 
foftowing requfrements: 

1. Remove all foreign materials from surfaces of opening and jofrit subsfrates and 
from penefrating ftems that could interfere with adhesion of firestopping. 

2. Clean opening and joint subsfrates and penefrating items to produce clean, sound 
surfaces capable of developing optimum bond with firestopping. Remove loose 
particles remaining from cleaning operation. 

3. Remove laitance and form release agents from concrete. 

B. Priming: Prime subsfrates where recommended by firestopping manufacturer using that 
manufacturer's recommended products and methods. Confine primers to areas of bond; 
do not allow spiftage and migration onto exposed surfaces. 

C. Masking Tape; Use masking tape to prevent firestopping from contacting adjoining 
surfaces that will remain exposed upon completion of Work and that would otherwise be 
permanentiy stained or damaged by such contact or by cleaning methods used to remove 
smears from firestopping materials. Remove tape as soon as it is possible to do so without 
disturbing firestopping's seal with subsfrates. 
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3.03 INSTALLING THROUGH-PENETRATION FIRESTOPS 

A. General: Comply with the "System Performance Requirements" article in Part 1 and the 
through-penefration firestop manufacturer's installation instructions and drawings 
pertaining to products and applications shown on the Contract Drawings. 

1. Provide metal cover plates over exposed assemblies where applicable to contain 
installed material. 

B. Install forming/damming materials and other accessories of types required to support fill 
materials during thefr application and in the position needed to produce the cross-
sectional shapes and depths required to achieve fire ratings of designated through-
penefration firestop systems. After installing fill materials, remove combustible forming 
materials and other accessories not shown on the Confract Drawings as permanent 
components of firestop systems. 

C. Install fill materials for through-penefration firestop systems by proven techniques to 
produce the following results; 

1. Completely fill voids and cavities formed by openings, forming materials, 
accessories, and penefrating items. 

2. Apply materials so they contact and adhere to subsfrates formed by openings and 
penefrating items. 

3. For fill materials that will remain exposed after completing Work, finish to 
produce smooth, uniform surfaces that are flush with adjoining finishes. 

3.04 INSTALLING FIRE-RESISTIVE JOEMT SEALANTS 

A. General; Comply with the "System Performance Requirements" article in Part 1, with 
ASTM C 1193, and with the sealant manufacturer's installation instmctions and drawings 
pertaining to products and applications shown on the Contract Drawmgs. 

B. Install joint fillers to provide support of sealants during application and at position 
required to produce the cross-sectional shapes and depths of installed sealants relative to 
joint widths that allow optimum sealant movement capability and develop fire-resistance 
rating required. 

C. Install sealants by proven techniques that result in sealants directly contacting and fiilly 
wetting joint subsfrates, completely filling recesses provided for each joint configuration, 
and providing imiform, cross-sectional shapes and depths relative to joint width that 
optimum sealant movement capability. Install sealants at the same time joint fillers are 
installed. 

D. Tool nonsag sealants immediately after sealant application, and prior to the time skiiming 
or curing begins. Form smooth, uniform beads of configuration shown on the Confract 
Drawings or required to produce fire-resistance rating, as weft as to eliminate air pockets, 
and to ensure contact and adhesion of sealants with sides of joint. Remove excess sealant 
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from surfaces adjacent to joint. Do not use tooling agents that discolor sealants or 
adjacent surfaces or are not approved by sealant manufacturer. 

3.05 FIELD QUALIIY CONTROL 

A. Inspecting agency employed and paid by Engineer may examine completed ffrestopping 
to determine, in general, if it is being instafted in compliance with requirements. 

B. Inspecting agency will report observations promptly and in writing to Confractor and 
Engineer. 

C. Do not proceed to enclose firestopping with other constmction until reports of 
examinations are issued. 

D. Where deficiencies are found, repair or replace firestopping so that it complies with 
requirements. 

3.06 CLEANING 

A. Clean off excess fift materials and sealants adjacent to openings and joints as work 
progresses by methods and with cleaning materials approved by manufacturers of 
firestopping products and of products in which opening and joints occur. 

B. Protect ffrestopping during and after curing period from contact with contaminating 
substances or from damage resulting from constmction operations or other causes so that 
they are without deterioration or damage at time of Substantial Completion. If, despite 
such protection, damage or deterioration occurs, cut out and remove damaged or 
deteriorated firestopping immediately and instaft new materials to produce firestopping 
complying with specified requirements. 

END OF SECTION 
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SECTION 07921 

INTERIOR SEALANTS - NON-MOVEVG JOINTS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for interior joint sealant assemblies. 

1.02 DESIGN AND PERFORMANCE REQUIREMENTS 

A. Elastomeric joint sealants shaft establish and maintain watertight continuous seals 
without causing staining or deterioration of joint substrates when installed. 

B. Non elastomeric joint sealants that have been produced and installed to establish and 
maintain continuous afr-tight seals that are water-resistant without staining or 
deteriorating joint subsfrates when installed. 

C. Adhesion Test: When dfrected by the Engineer, perform preconstmction field adhesion 
test of each sealant per AAMA CW-13. Perform such tests in the presence of the 
Engineer and a qualified technical representative ofthe sealant manufacturer. 

1. Notify Engineer and sealant manufacturer seven days in advance ofthe dates and 
times when field adhesion tests are to occur. 

2. Produce written report on test results. 

3. Sealants not evidencing adhesive failure from testing, in absence of other 
indications of noncompliance with the above requfrements, will be considered 
satisfactory. Sealants that fail to adhere to joint subsfrates during testing shall not 
be used in the Work. 

1.03 RELATED SECTIONS 

A. Section 01352 - Sustainable Design Requirements 

1.04 REFERENCES 

A. American Architectural Manufacturers Association (AAMA) 

1. CW-13 - Curtain Wall Manual #13 - Stiiictural Sealant Glazing Systems 

B. ASTM fritemational (ASTM) 

1. C834 - Standard Specification for Latex Sealants 

2. C920 - Standard Specification for Elastomeric Joint Sealants 

3. C1021 - Practice for Laboratories Engaged in Testing of Building Sealants 
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4. CI 193 - Standard Guide for Use of Joint Sealants 

5. C1330 - Standard Specification for Cylindrical Sealant Backing for Use with 
Cold Liquid Applied Sealants 

6. D1056 - Standard Specification for Flexible Cellular Materials-Sponge or 
Expanded Rubber 

1.05 SUSTAINABLE DESIGN REQUIREMENTS 

A. Sustainable Design General Requirements 

1. The Authority requires the Confractor to implement practices and procedures to 
meet the Project's sustainable design requirements. The Confractor shall ensure 
that the requirements related to these goals, as defined in Section 01352 and the 
articles below, are implemented to the fuftest extent. Substitutions, or other 
changes to the Work proposed by the Confractor, shall not be allowed if such 
changes compromise the stated Sustainable Design Performance Criteria. 

2. All field-applied adhesives, sealants, paints and coatings relating to Work of this 
Section shaft meet the requirements of Section 01352. 

1.06 QUALTTY ASSURANCE 

A. Installer Quahfications: The entity performing installation Work of this Section shall 
have successfully completed at least three joint sealant installations within the last three 
years, involving quantities and complexities at least equal to those required for the Work 
of this Section. 

B. Single Source Responsibftity: Obtain joint sealant and primer materials from a single 
manufacturer for each different product required. 

C. Testing Laboratory Quahfications: To qualify for acceptance, an independent testing 
laboratory must demonsfrate to Engineer's satisfaction, based on evaluation of laboratory-
submitted criteria conforming to ASTM C1021 that it has the experience and capability 
to conduct satisfactorily the testing indicated without delaying progress ofthe Work. 

1.07 SUBMITTALS 

A. General; Submittals listed in this article shall be in accordance with the requirements of 
"Shop Drawings, Catalog Cuts, and Samples" of Division 1 - GENERAL PROVISIONS. 

B. Product Data: Manufacturer's product data for each joint sealant product, joint sealant 
backing and accessoiy required - including primers and including instmctions for joint 
preparation and joint sealant application. 

C. Certifications: Certificates from joint sealant manufacturer(s) attesting that their products 
comply with the requfrements specified in this Section and are suitable for the use shown 
on the Confract Drawings. 
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D. Samples: When color sealant is required, submit two separate bead sample strips of 
manufacturer's standard colors showing full range of colors available, for each product 
exposed to view. 

E. Test Reports 

1. Preconstruction field adhesion test report results are directed by the Engineer. 

2. Compatibility and adhesion test reports from sealant manufacturer indicating that 
materials forming joint subsfrates and sealant backings have been tested for 
compatibility and adhesion with joint sealants. Include sealant manufacturer's 
interpretation of test results relative to sealant performance, and sealant 
manufacturer's recommendations for primers and subsfrate preparation needed to 
obtain adhesion. 

F. Sustainable Design Submittal Requfrements; The Confractor shaft submit the Sustainable 
Design certification items listed herein. Sustainable Design submittals shall include the 
foftowing: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), 
appended to Section 01352. Information to be supphed for this form shall 
include; 

a. Cost breakdowns for the materials included in the Confractor's Work. 
Cost breakdowns shall include total cost plus itemized material costs. 

b. Where requfred by the Sustainable Design Perfonnance Criteria of this 
Section, the following information shall also be supplied; 
1) The amount of post-consumer and/or post-industrial recycled 

content in the supplied product(s). 
2) The manufacturing location ofthe supplied product(s). 
3) The location (source) of the raw materials used to manufacture 

the supplied product(s). 
4) The VOC content of all adhesives, sealants, paints, and coatings 

applied on site as part of this Work. 
5) fticlude total cost for aft wood products and itenuzed costs for all 

FSC-certified wood products. 
2. Published product literature or letters of Certification, provided from the product 

manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for tiie SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for applicable products. Applicable 
products include, but are not limited to field-applied adhesives, sealants, carpets, 
paints and coatings. Material Safety Data Sheets shall indicate the Volatile 
Organic Compound (VOC) limits of products submitted (If an MSDS does not 
include a product's VOC limits, then product data sheets, manufacturer literature, 
or a letter of certification from the manufacturer can be submitted in addition to 
the MSDS to indicate the VOC lunits). 

5. The Sustainable Design submittal information shall be assembled into one (1) 
package per Section or frade, and sent to the Engineer. 
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1.08 ENVIRONMENTAL REQUIREMENTS 

A. Do not proceed with the Work of this Section under the following conditions; 

1. When ambient and subsfrate temperature conditions are outside the limits 
permitted by sealant manufacturer(s). 

2. When joint subsfrates are wet due to rain, frost, condensation, or other causes. 

3. Where joint widths are less than or greater than that allowed by sealant 
manufactiirer(s) for application(s) shown on the Confract Drawings. 

4. When contaminants capable of interfering with sealant adhesion are present on 
joint subsfrates(s). 

1.09 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials to constmction site in original unopened containers or bundles with 
labels clearly identifying the manufacturer, product name and designation, color, 
expiration period for use, pot life, curing time and mixing instmctions for multi-
component materials. 

B. Store and handle materials to prevent deterioration or damage due to moisture, 
temperature changes, contaminants or other causes. 

PART2-PRODUCTS 

2.01 MANUFACTURERS 

A. Subject to compliance with the requirements of this Section, provide products of the 
following manufacturers, or approved equal: 

1. One-Part Mildew-Resistant Silicone (Interior Wet Areas) 

a. "Dow Coming 786," Dow Coming Corp., Midland, MI 
b. "Sanitary 1700," GE Sealants & Adhesives, Waterford, NY 
c. Bondaflex Sil 100 WF; May National Associates, Inc., Clifton, NJ 
d. "Proglaze," Tremco Inc., Beechwood, OH 

2. One-Part Latex Sealant (Interior Painted locations) 

a. AC-20 FTR Acoustical and Insulation Sealant, Pecora Corp.; 
Harleysvifte, PA 

b. SHEETROCK Acoustical Sealant, Unfted States Gypsum Co.; Chicago, 
IL 

c. Tremflex 834; Tremco, Inc.; Beachwood, OH 

3. One-Part Non-Acid Curing Silicone (friterior Non-Wet, Non-Painted Locations) 

a. Dow Coming 795; Dow Coming Corp., Midland, MI 
b. SilPmf NB SCS9000; GE Sealants & Adhesives, Waterford, NY 
c. Bondaftex 295; May National Associates, Inc, Clifton, NJ 
d. Specfrem 2; Tremco Inc., Beechwood, OH 
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4. One-Part or Two-Part Non-Sag Polyurethane 

a. Dynafrol I-XL or II; Pecora Corp., Harleysvifte, PA 
b. Sikaflex 15LM or Sikaflex 2c NS; Sika Corp., Lyndhurst, NJ 
c. Vulkem 921 or Dymeric 240; Tremco Inc., Beechwood, OH 

5. One-Part or Two-Part Pourable Polyurethane: (Horizontal Floor Joints) 

a. Sonolastic SL 1 or SL 2; Degussa Building Systems, Shakopee, MN 
b. Urexpan NR-201 or NR-200; Pecora Corp., Harieysvifte, PA 
c Vulkem 45 or 245; Tremco Inc., Beechwood, OH 

2.02 MATERIALS 

A. Sealants shall conform to the following requirements of ASTM C920 and ASTM C834 
(latex-based sealants): 

1. Type; S, except type S or M (for polyurethane) 

2. Grade: NS or P (for pourable polyurethane) 

3. Use: T, NT, M, G, A or 0 as applicable to joint subsfrate shown on the Confract 
Drawings. 

4. Color: Select sealant colors, in accordance with the following, at exposed 
locations only. 

a. As shown on the Confract Drawings, or if not shown, as selected by the 
Engineer from manufacturer's standard colors. 

B. Joint Sealant Backing: Provide sealant backings of material and type which are 
nonstaining; are compatible with joint subsfrates, sealants, primers and other joint fillers; 
and are approved by sealant manufacturer for application(s) shown on the Confract 
Drawings, based on field experience and laboratory testing. 

1. Plastic foam joint fifters, where shown on the Confract Drawings, shall be 
preformed, compressible, resilient, non-waxing, non-extruding strips of plastic 
foam of material depth and otherwise contribute to producing optimum sealant 
performance and complying with ASTM C1330. 

a. Type B (bi-cellular) or Type C (closed cell), non-gassing foam, as 
recommended by sealant manufacturer for use with each sealant type and 
location. 

2. Elastomeric tubing joint-fillers, where shown on the Contract Drawings shall be 
neoprene, butyl or EPDM tubing complying with ASTM D1056, non-absorbent 
to water and gas, capable of remaining resilient at temperatures down to minus 
26 degrees F. Provide products with low compression set and of size and shape to 
provide a secondary seal, to confrol sealant depth and otherwise contribute to 
optimum sealant performance. 

2.03 ACCESSORIES 

A. Bond-Breaker Tape; Polyethylene tape or other plastic tape as recommended by sealant 
manufacturer for preventing bond between sealant and joint filler or other materials at 
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back (third) surface of joints. Provide self-adhesive tape where applicable. Duct tape is 
not acceptable. 

B. Primer; Provide type recommended and fumished by joint sealant manufacturer and as 
required based on results of preconstmction field adhesion testing for adhesion of sealant 
to joint subsfrates shown on the Confract Drawings. The maximum allowable VOC 
content for field-applied sealant primers is 250 grams/liter (non-porous), and 775 
grams/liter (porous). 

C. Cleaners for Nonporous Surfaces: Provide non-staining, chemical cleaner of type 
acceptable to manufacturer of sealant and sealant backing materials that are not harmful 
to subsfrates and adjacent nonporous materials. 

D. Masking Tape: Provide non-staining, non-absorbent type compatible with joint sealants 
and to surfaces adjacent to joints. 

PART 3 - EXECUTION 

3.01 EXAMESIATION 

A. Ensure that the entity performing sealant installation inspects joints shown on the 
Confract Drawings to receive joint sealants for compliance with requfrements for joint 
configuration, installation tolerances and other conditions affecting joint sealant 
performance. Do not allow joint sealant Work to proceed unless unsatisfactory conditions 
have been corrected. 

3.02 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants 
to comply with recommendations of joint sealant manufacturer(s) and the following 
requirements: 

1. Remove foreign material from joint subsfrates which could interfere with 
adhesion of joint sealant, including dust; paints, except for permanent, protective 
coatings tested and approved for sealant adhesion and compatibility by sealant 
manufacturer; oft; grease; waterproofmg; water repellants; water; surface dirt and 
frost. 

2. Clean concrete, masonry, unglazed surfaces of ceramic tile and similar porous 
joint subsfrate surfaces, by bmshing, grinding, blast cleaning, mechanical 
abrading, acid washing or a combination of these methods to produce a clean, 
soimd subsfrate capable of developing optimum bond with joint sealants. 
Remove loose particles remaining from cleaning operations by vacuuming or 
blowing out joints with oil-free compressed air. 

3. Remove laitance and form release agents from concrete. 

4. Clean metal, glass, porcelain enamel, glazed surfaces of ceramic tile and other 
non-porous surfaces by chemical cleaners or other means which are not harmful 
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to substrates or leave residues capable of interfering with adhesion of joint 
sealants. 

B. Joint Priming: Prime joint subsfrates where recommended by jofrit sealant manufacturer 
and where required based on results of preconstmction field adhesion testing. Apply 
primer and allow to cure in compliance with joint sealant manufacturer's 
recommendations. Confine primers to areas of joint sealant bond; do not allow spillage 
or migration onto adjoining surfaces. 

C. Masking; Use masking tape where required to prevent contact of sealant with adjoining 
surfaces which otherwise would be permanently stained or damaged by such contact or 
by cleaning methods required to remove sealant smears. Remove tape immediately after 
tooling without disturbing joint seal. 

3.03 INSTALLATION 

A. General: Comply with joint sealant manufacturers' printed instaftation instmctions and 
recommendations of ASTM CI 193 for use of joint sealants as applicable to materials, 
applications and conditions shown on the Confract Drawings. 

B. Sealant Backings: Instaft to comply with the following requirements: 

1. Instaft joint-fifters of type shown on the Confract Drawings, or if not shown, in 
accordance with this Section, to provide support of sealants during application 
and at position requfred to produce the cross-sectional shapes and depths of 
installed sealants relative to joint widths to allow optimum sealant movement 
capabftity. 

a. Do not leave gaps between ends of joint fifters. 
b. Do not sfretch, twist, puncture or tear joint-fifters. 
c. Remove absorbent joint-fillers that have become wet prior to sealant 

application and replace with dry material. 
2. Install bond breaker tape between sealants and joint-fifters, compression seals or 

back of joints where required to prevent thfrd-side adhesion of sealant to back of 
joint. 

3. Install compressible seals serving as sealant backings to comply with 
requirements of this Section for joint fillers. 

C. Sealants: Install by proven techniques that result in sealants dfrectly contacting and fully 
wetting joint subsfrates, completely filling recesses provided for each joint configuration 
and providing uniform, cross-sectional shapes and depths relative to joint widths which 
allow optimum sealant movement capability. 

D. Tooling: Immediately after sealant application and prior to time skinning or curing 
begins, tool sealants to form smooth, uniform beads of configuration as shown on the 
Confract Drawings, to eliminate afr pockets and to ensure contact and adhesion of sealant 
with sides of joint. Remove excess sealants from surfaces adjacent to joint. Do not use 
tooling agents that discolor sealants or adjacent surfaces or are not approved by sealant 
manufacturer. 
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1. Concave joint configuration per Figure 8A in ASTM C1193, unless otherwise 
shown on the Conttact Drawings. 

2. Flush joint configuration per Figure 8B in ASTM CI 193, where shown on the 
Confract Drawings. 

3. Recessed joint configuration per Figure 8C in ASTM C1193, of recess deptii and 
at locations shown on the Confract Drawings. 

a. Use masking tape to protect adjacent surfaces of recessed, tooled joints. 

E. Clean off excess sealants or sealant smears adjacent to joints as .Work progresses by 
methods and with cleaning materials approved by manufacturers of joint sealants and of 
products in which joints occurred. 

3.04 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating 
substances or from damage resulting from constmction operations or other causes so that 
they are without deterioration or damage at time of issuance of the Certificate of Final 
Completion. 

B. If, despite such protection, damage or deterioration occurs, cut out and remove damaged 
or deteriorated joint sealants immediately and reseal joints with new materials to produce 
joint sealant installations with repaired areas indistinguishable from original Work, at no 
cost to the Authority. 

END OF SECTION 
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DIVISION 9 

SECTION 09910 

PAINTING 

PART1. GENERAL 

1.01 SUMMARY 

A. This Section specifies requirements for shop and constmction site application of paint as 
shown on the Confract Drawings. 

B. Work of this Section includes surface preparation and painting ofthe following items 
and sifrfaces: 

1. Exterior and interior painting in accordance with Appendix "B" to this Section. 

2. Exposed bare and covered pipes, ducts and conduits, including color coding (if any), 
and hangers and supports. 

3. Galvanized steel, iron work and miscellaneous metal items, and surfaces of 
architectural, mechanical and electrical items, if any. 

4. Architectural woodwork and casework, if any. 

a. Surface preparation and shop staining or paintfrig of architectural woodwork and 
casework is specified in other Sections ofthe Specifications. 

C. These and similar items shall not be painted: 

1. Items with factory-applied top coat. 

2. Finished metal surfaces of anodized aluminum, stainless steel, chromium plate, 
copper, bronze and simftar finished metals. 

3. Concealed pipes, ducts and conduits. 

4. Concealed or inaccessible surfaces. 

5. Code required labels such as Underwriters Laboratories and Factory Mutual. 

6. Identification, performance rating, name or nomenclature plates of mechanical, 
electrical and ffre equipment. 

7. Operating and moving parts of operating units,and mechanical and electrical 
equipment such as: valves, damper operators, linkages, sinkages, sensing devices, 
motors, shafts and sheaves. 

8. Surfaces shown or scheduled on the Confract Drawings to receive spray-applied fire 
resistive material. 
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D. Definitions: "QC" refers to quality confrol or a quality confrol program. This is a 
methodology employed by the Confractor to ensure compliance with Confract 
requfrements. 

1.02 REFERENCES 

The following is a listing ofthe publications referenced in this Section: 

ASTM D 521 

ASTM D 523 

ASTM D 562 

ASTM D 1475 

ASTM D 2369 

ASTM D 2371 

ASTM D 2697 

ASTM D 3359 

ASTM D 4263 

ASTM D 4285 

ASTM D 4414 

ASTM D 4417 

ASTM D 4541' 

ASTM D 6386 

ASTM F 1869 

SSPC-PA I 

SSPC-PA 2 

SSPC-SP 1 

SSPC-SP 2 

SSPC-SP 3 

SSPC-SP 5 

American Societv for Testing and Materials (ASTMl 

Standard Methods for Chemical Analysis of Zinc Dust 

Test Method for Specular Gloss 

Standard Test Method for Consistency of Paints Using the 
Stormer Viscometer 

Standard Test Method for Density of Paint, Vamish, 
Lacquer, and Related Products 

Standard Test Method for Volatile Content of Coatings 

Standard Test Method for Pigment Content of Solvent-
Reducible Paints 

Standard Test Method for Volume Nonvolatile Matter in 
Clear or Pigmented Coatings 

Standard Test Method for Measuring Adhesion by Tape Test 

Standard Test Method for Moisture in Concrete by the Plastic 
Sheet Method 

Standard Test Method for Indicating Oil or Water in 
Compressed Air 

Standard Test Method for Measurement of Wet Film 
Thickness by Notch Gages 

Standard Test Method for Field Measurement of Surface 
Profile of Blast Cleaned Steel 

Standard Test Method for Pull-Off Sfrength of Coatings 
Using Portable Adhesion Testers 

Standard Practice for Preparation of Zinc (Hot-Dip 
Galvanized) Coated fron and Steel Product and Hardware 
Surfaces for Painting 

Standard Test Method for Measuring Moisture Vapor 
Emission Rate of Concrete Sub-Floor using Anhydrous 
Calcium Chloride 

The Societv for Protective Coatings CSSPO 
Shop, Field and Maintenance Painting of Steel 

Measurement of Dry Coating Thickness with Magnetic 
Gages 

Solvent Cleaning 

Hand Tool Cleaning 

Power Tool Cleaning 

White Metal Blast Cleaning 
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SSPC-SP 6 Commercial Blast Cleaning 

SSPC-SP 7 Bmsh-Off Blast Cleaning 

SSPC-SP 10 Near-White Blast Cleaning 

SSPC-SP 11 Power Tool Cleaning to Bare Metal 

SSPC-VIS 1 Visual Standard for Abrasive Blast Cleaned Steel 

1.03 AMBIENT TEMPERATURE AND HUMIDTTY REQUIREMENTS 

A. Comply with the manufacturer's technical data sheets subject to approval by the Engineer 
as to environmental conditions under which paint and finishes may be applied, and with 
the following: 

1. Do not apply paints in rain, snow, fog or mist, or when relative humidity exceeds 85 
percent. Painting may be performed during inclement weather if areas and surfaces 
to be painted are enclosed and heated within temperature limits specified by the 
manufacturer(s) during application and drying periods. 

2. Apply solvent based paint only when temperature of surfaces to be painted and 
surrounding air temperatures are between 45 degrees F and 95 degrees F. 

3. Apply water-based paint only when temperature of surfaces to be painted and 
surrounding air temperatures are between 50 degrees F and 90 degrees F. 

4. Apply paint to surfaces only when the surface temperature is at least 5 degrees F 
above the dew point. 

5. Apply primer to non-metal surfaces only when the moisture content of surfaces 
meets the following criteria: 

a. Gypsum Wallboard: 0.5 percent maximum, when measured with an elecfronic 
moisture meter. 

b. Wood: 15 percent maximum, when measured with an elecfronic moisture meter. 

c Concrete, Masonry and Plaster Wafts: No visible moisture when measured in 
accordance with ASTM D 4263. 

6. Do not apply primer to concrete floors unless the moisture vapor emission rate is less 
than 3 poimds/1,000 square feet/24 hours when tested in accordance with 
ASTM F 1869. 

B. When painting and/or abrasive blasting operations are performed out of doors, no Work 
shall be performed when the U.S. Weather Bureau forecasts precipitation to commence 
prior to or within two hours after completion of such procedures and application of paint. 
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1.04 QUALITY ASSURANCE 

A. Paint System Compatibility 

The paint system, including all primers and undercoats, shaft be produced by the 
manufacturer ofthe topcoat. Where this is not possible (as in cases of specialized 
primers used in the coating of miscellaneous components) review other Sections ofthe 
Specifications to determine the primer, surface preparation and freatment for the 
subsfrates and items to be field painted or finished as Work of this Section. 

1. Notify the Engineer in writing of compatibility problems associated with the Work 
of this Section and subsfrates primed under other Sections of these Specifications. 

B. Where shown on the Confract Drawings, provide not less than a 100 square foot full-coat 
finish sample(s) on actual surface(s) of coating material to be appfted as Work of this 
Section, at a location selected by the Engineer. Such sample(s), when approved by the 
Engineer, may be incorporated into the Work and shall establish standards for color, 
texture and workmanship for the remainder ofthe Work of this Section. 

C. Painting of Stmcttiral Steel - Requirements 

All painting of stmctural steel must be done by firms that are approved by the Engineer. 
The firm shaft have as a minimum the foftowing: 

1. Technical Capabilities 

a. Shops shall have areas available for specific operations, such as: receiving and 
lay down for steel to be coated; pre-cleaning of items to be coated; surface 
preparation; coating application; drying and curing of coated items; storage of 
coating materials. 

b. Blasters and painters must be frained. This fraining shall consist of at least 4 
hours of instmction by a qualified instmctor and shall cover various types of 
surface preparation equipment, paints and application equipment. Maintain 
instmctor qualifications and training records and produce them when requested. 

c There shall be procedures or processes in place to record specifications and 
revisions and to clarify ambiguous or incomplete specifications. 

d. There shall be a procedure for informing quality confrol and production 
persormel of job/shop procedifres to meet requirements of this Specification. 

2. Quality Confrol (QC) 

The entity performing painting of stmctural steel shall have a written quality confrol 
program. The program shall contain, but not be limited to, the following: 

a. The qualifications of QC staff, including fraining records and experience. 

b. The authority of QC staff and reporting lines in the firm organization chart. 

c Standards and specifications used by QC staff for inspection purposes. 

d. Inspection reports and other records documenting compliance with Authority 
requirements. 
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e. Inspection equipment and calibration standards used by QC staff and calibration 
procedures. 

f Procedure for QC staff to advise the shop foreman, in writing, of non­
conforming Work. 

3. Confractor's Responsibility 

a. The Confractor is responsible for Quality Confrol, which entails the daily 
inspection of all painting. The Quality Confrol Program shall ensure that coating 
systems are applied according to the coating manufacturer's technical data sheets 
subject to approval by the Engineer for surface preparation, ambient conditions, 
application parameters, curing and film thickness. 

b. The Engineer will perform Quality Assurance inspections to verify that the 
Confractor's Quality Confrol program is being followed. 

4. Technical Advisor 

Obtain the services of a technical advisor employed by the coating manufacturer to 
assist the Engineer and the Confractor during this Work. The technical advisor shall 
be a qualified representative, approved by the Engineer and shall be at the shop or 
work site prior to the opening ofthe coating containers. Consult with the technical 
advisor for instmction in the proper mixing of components and application ofthe 
materials. Arrange for the technical advisor to remain at the site until the Engineer is 
satisfied that the Confractor's personnel have mastered the proper handling, mixing 
and apphcation ofthe materials. 

5. Schedule and Engineer Approval 

a. Submit a schedule for surface preparation and painting at least 30 days prior to 
beginning Work. 

b. At least 10 days prior to painting, notify the Engineer. 

c Do not paint steel until approval to proceed is given by the Engineer. 

1.05 DELIVERY, STORAGE, AND HANDLB^G 

A. Deliver materials in the manufacturer's original unopened packages and containers 
bearing manufacturer's name, label and the following information: 

1. Manufacturer's name. 

2. Name or title of material. 

3. Manufacturer's stock number and date of manufacture. 

4. Shelf life. 

5. Confract or order number under which the material has been ordered. 

6. Lot and batch numbers. 

I 
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B. Store materials not in actual use in tightly covered containers at a minimum ambient 
temperature of 45 degrees F and a maximum temperature of 90 degrees F in a well-
ventilated area. Maintain containers used in storage of coatings in a clean condition, free 
of foreign materials and residue. Protect from freezing. Keep storage area neat and 
orderly. Remove oily rags and waste daily. Take all necessary precautionary measures 
to ensure that workmen and Work areas are adequately protected from fire hazards and 
health hazards resulting from handling, mixing and application of materials. 

C. Provide paint ready mixed to approved colors. Constmction site tinting is prohibited. 

D. Exfra Material 

Where requirements for exfra materials are shown on the Confract Drawings, deliver to 
the Engineer prior to issuance ofthe Certificate of Final Completion not less than one 
gafton of each color of each coating applied as Work of this Section. Deliver exfra 
material in the manufacturer's original, unopened containers, clearly labeled with product 
identification and Confract number. 

1.06 SUBMITTALS 

See Appendix "A" for submittal requirements. 

PART 2. PRODUCTS 

2.01 MANUFACTLGRERS 

A. Provide paint systems and products of manufacturers in accordance with Appendix "B" 
to this Section, or approved equal. 

B. When materials or products proposed to be used are products of manufacturers other 
than manufacturers specified in Appendix "B" to this Section, submit product 
information in accordance with the requirements of Division 1 - GENERAL 
PROVISIONS Clause entitled "Substittition". 

2.02 MATERIALS 

A. Provide colors as shown on the Confract Drawings, or if not shown as required by the 
Engineer. 

2.03 MDCES 

A. Verify that the paint to be mixed has not exceeded its shelf life. 

B. Mix and prepare painting materials in accordance with the manufacturer's technical data 
sheets subject to approval by the Engineer and 1.05 C. 

C. Stir materials before application, and as required during application to produce a mixture 
of uniform density. Do not stir surface film into material. Remove film and, if 
necessary, sttain material before using. 

D. Mix only complete kits of multi-component materials. 
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E. Colors 

Each undercoat shaft be a confrasting color to facilitate identification of each coat where 
multiple coats are to be applied as shown on the Confract Drawings. 

2.04 ABRASIVES 

A. Provide expendable or recyclable abrasives that are dry and free of oil, grease and 
corrosion-producing or other deleterious contaminants. 

B. For the preparation of steel that is specified to be blasted, provide abrasives that are sized 
to produce a sharp, angular, uniform anchor pattern with a profile height of 2-3 mils, 
unless the requirements ofthe coating manufacturer are more restrictive. In this case, 
comply with profile requirements specified by coating manufacturer. 

2.05 EQUIPMENT 

A. Surface Preparation Equipment 

1. Provide bmshes, discs, wheels, scrapers, water jetting, blast cleaning and other 
surface preparation equipment sized properly to conduct the Work as specified in 
this Section and shown on the Confract Drawings. 

2. Provide specialized equipment for the surface preparation of difficult-to-clean areas. 
Specialized equipment may include, but is not limited to: 

a. Angled nozzles or short nozzles for abrasive blast cleaning. 

b. Spin blast equipment. 

B. Paint Application Equipment 

1. Provide paint bmshes, rollers and spray equipment to conduct the Work as specified 
in this Section. 

2. Provide specialized equipment as required for the painting of difficult-to-paint areas. 
Specialized equipment may include, but is not limited to: 

a. Angled brushes for backs of nuts and bolts and other hard to reach areas. 

b. Mitts, daubers, or other methods to supplement bmsh application. 

PARTS. EXECUTION 

3.01 PREPARATION 

A. General 

Perform preparation and cleaning procedures in accordance with the paint manufacturer's 
technical data sheets subject to approval by the Engineer and as specified in this Section, 
for each particular subsfrate condition. 

1. Ensure paint system compatibility in accordance with 1.04 A. 
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2. Do not conduct final surface preparation which exposes the subsfrate to damp 
environmental conditions, or when the surface temperature is less than 5 degrees F 
above the dew point. 

3. Remove hardware, hardware accessories, machined surfaces, lighting fixtures and 
similar items in place and not to be painted, or provide surface-applied protection 
prior to surface preparation and painting of items and adjacent surfaces. Following 
completion of painting of each space or area, reinstall removed items. 

4. When previously painted surfaces requiring field top coating are glossy (greater than 
50 units at 60 degrees), first dull them using a 120 grit or greater (finer) grade 
sandpaper. 

5. Thoroughly clean and remove all dust, oil, grease and other contaminants from 
surfaces to be painted. Schedule cleaning and painting so that contaminants from 
cleaning process will not fall onto wet, newly-painted surfaces. 

B. Surface Preparation 

1. Steel 

Remove slag, flux deposits, weld splatter and surface irregularities such as slivers, 
tears, fins and hackles; follow AWS Guidelines. Grind any resulting burrs smooth, 
including burrs around holes, if any. Do not remove any welding material that will 
weaken weld sfrength. 

prior to preparation, break sharp edges such as those created by flame cutting and 
shearing. Do not break rolled edges of angles, channels and wide flange beams 
without Engineer's approval. 

Clean surfaces to remove oil, grease, soil and other soluble contaminants in 
accordance with SSPC-SPl Solvent Cleaning. Where shown on the Confract 
Drawings, prepare surface in accordance with one or more ofthe following: SSPC-
SP 2, SSPC-SP 3, SSPC-SP 5, SSPC-SP 6, SSPC-SP 7, SSPC-SP 10 and SSPC-SP 
11. For welds, edges and holes, prepare surfaces to the same cleanliness level and 
profile as the surrounding steel. 

a. Steel - Blast Cleaned 

Unless otherwise shown on the Confract Drawings, perform abrasive blasting in 
accordance with SSPC-SP 10 Near White Blast Cleaning using a production line 
shot and grit blast machine or by air blast. Maintain the abrasive work mix such 
that the final surface profile is within the required range. Use SSPC-VIS 1 to 
evaluate the degree of cleaning. 

b. Provide expendable or recyclable abrasives that are dry and free of oil, grease, 
and corrosion producing, or other deleterious contaminants. Daily (or more 
frequenfty if required) check the abrasive for oil, grease or dirt contamination 
with the vial test. The test consists of adding a sample of abrasive from the 
inside ofthe blast machine to a scalable vial filled with deionized water. The 
vial is shaken for one minute and allowed to settle for five minutes. If any oil or 
grease is floating on top ofthe water, then the abrasive is contaminated. If the 
water becomes cloudy, then it contains dirt. Do not use contaminated or dirty 
abrasives to blast steel surfaces. 
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c Compressed Air Cleanliness 

(1) Provide compressed air that is free from moisture and oft contamination. 

(2) Use the white blotter test in accordance with ASTM D 4285 to verify the 
cleanliness ofthe compressed air. Conduct the test at least once per day for 
each compressor system. Sufficient freedom from oil and moisture is 
confirmed if soiling or discoloration are not visible on the paper. 

(3) If air contamination is observed, change filters, clean fraps, add moisture 
separators or filters or make adjustments as necessary to achieve clean, dry 
air. Reinspect surfaces prepared or coated since the last satisfactory test and 
repair, at no cost to the Authority, defective Work caused by contaminated 
air. 

d. Surface Profile 

The steel surface profile shall be 2-3 mils. Measure the surface profile of each 
girder, beam or diaphragm at three locations, paying special attention to areas 
that may have been shielded during blasting. Measure the surface profile using 
Testex Replica Tape in accordance with ASTM D 4417. Ffte the impressed 
tapes with the Quality Confrol inspection records. 

2. Galvanized Steel Surfaces 

a. Hot-dip galvanizing shall be by the "dry kettle" process. Do not quench 
galvanized items following galvanizing nor shall galvanized surfaces be freated 
with waxes, oils or chromates. 

b. Chemical Treatment 

Prepare the surface for painting in accordance with ASTM D 6386 Zinc 
Phosphate Treatment. Follow the manufacturer's instmctions for use ofthe 
materials. Prior to chemical freatment, remove white mst and other 
contaminants. 

3. Aluminum Surfaces 

Clean surfaces of oil, grease, dirt, and other foreign substances. Do not damage the 
aiurrunum. Use solvent cleaning in accordance with SSPC-SP 1. 

4. Cementitious Materials 

Prepare cementitious surfaces (concrete, concrete block and cement plaster) by 
removing efflorescence, chalk, dust, dirt, grease and oils. Remove oil and grease by 
detergent water cleaning and steam cleaning. Do not use solvents. For concrete 
surfaces, after removing oil and grease, prepare the surface for painting by abrasive 
blasting. 

a. For concrete and other cementitious materials, perform appropriate tests as 
described in 1.03 A.5 to ensure that the moisture content is at or below the limit 
for painting and use only materials that are capable of befrig applied to alkaline 
surfaces. Do not paint over surfaces where moisture content exceeds that 
permitted in 1.03A.5. 
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5. Wood 

Wipe off dust and grit from miscellaneous wood items and millwork prior to 
priming, using a solution of tri-sodium phosphate and water. Rinse off surfaces with 
clean water. Spot coat knots, pitch sfreaks and sappy sections with sealer. Fill nail 
holes and cracks after primer has dried and sand with a fine grade sand paper 
between coats. Back prime interior and exterior woodwork. 

a. Where clear finishes are shown on the Confract Drawings, ensure that fillers 
match wood tint Work fillers into grain. Wipe excess from the surface. 

3.02 APPLICATION 

A. General 

1. Apply paint in accordance with SSPC-PA 1 and the manufacturer's technical data 
sheets subject to approval by the Engineer. Use applicators and techniques best 
suited for subsfrate and type of material being applied. Follow the manufacturer's 
technical data sheets, subject to approval by the Engineer, for cure times, 
temperature and humidity conditions and recoat times as the individual coats ofthe 
specified system are applied. 

a. For blast cleaned steel, apply the prime coat on the same day (within 12 hours) 
that the subsfrate was cleaned. If the base subsfrate is allowed to remain 
uncoated for more than 12 hours, or remsting is observed, reblast the steel prior 
to painting. 

2. Do not apply paint in areas where dust is being generated. 

3. Apply each coat at proper consistency. After each coat has dried, visually examine 
for pinholes, fish eyes, blisters, runs, sags and missed areas. Repair defects and 
repaint. 

4. Apply additional coats when undercoats, stains or other conditions show through top 
coat of paint, until paint film is of uniform finish, color and appearance. Apply 
stripe coats of the prime and finish coat to all edges, comers, crevices, welds and 
other surface irregularities. 

5. Paint surfaces behind movable equipment and furniture the same as similar exposed 
surfaces. Paint surfaces behind permanently-fixed equipment or furniture with prime 
coat only before fmal installation of equipment. 

6. Paint interior surfaces of ducts, where visible through registers or grilles, with a flat, 
non-specular black paint. 

7. Paint backsides of access panels, and removable or hinged covers to match exposed 
surfaces. 

8. Finish exterior doors on tops, bottoms and side edges the same as exterior faces. 

9. Sand lightly between each succeeding enamel or vamish coat. 

10. Omit first coat (primer) on metal surfaces which have been shop-primed. 

11. Paint primed sifrfaces to color shown on the Confract Drawings. 
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12. Where shown on the Confract Drawings, prime and paint the following to match 
adjacent surface: exposed bare pipes, ducts, conduits, boxes, hangers, brackets and 
supports, except where items are covered with a prefinished coating. 

13. Color code equipment, piping conduit and exposed ductwork as shown on the 
Confract Drawings. 

B. Scheduling Painting 

Apply paint to surfaces that have been cleaned, prefreated or otherwise prepared for 
painting as soon as practicable after preparation and before subsequent surface 
deterioration. 

I. Allow sufficient time between successive coats to permit proper drying. Abide by 
the coating manufacturer's minimum and maximum recoat times subject to approval 
by the Engineer. Do not recoat until paint has dried to where it feels firm, does not 
deform or feel sticky under moderate thumb pressure, and application of another coat 
of paint does not cause hfting or loss of adhesion ofthe undercoat. 

C. Coating Thickness 

Apply materials at the manufacturer's recommended spreading rate, to establish a total 
dry film thickness as shown on the Confract Drawings or, if not shown, as recommended 
by coating manufacturer and as approved by the Engineer. Monitor paint application 
rate by use of wet film thickness gage in accordance with ASTM D 4414. For metal 
surfaces, measure dry film thickness in accordance with SSPC-PA 2. Use a non-ferrous 
guage to measure coating thickness on galvanized surfaces or aluminum. 

1. Give special attention to ensure that surfaces such as edges, comers, crevices, welds 
and exposed fasteners receive a dry film thickness equivalent to that of flat surfaces. 

2. Apply additional coating to areas of insufficient thickness. Use care during 
application to assure that all repairs blend in with the surrounding surfaces. 

3. Unless directed otherwise by the Engineer, remove excessive coating thickness and 
reapply the affected coat(s). 

D. Coating Adhesion 

1. Apply all coats in such a manner to assifre that they are well-adhered to each other 
and to the subsfrate. If the application ofany coat causes lifting of an underlying 
coat, or if there is poor adhesion between coats or to the subsfrate, remove the 
coating in the affected area to adjacent sound, adherent coating and reapply the 
material. 

2. If adhesion is suspect, conduct adhesion tests in accordance with ASTM D 3359 or 
ASTM D 4541 as directed by the Engineer and repair all test areas. The acceptance 
criteria for the testing will be established by the Engineer. Replace all defective 
coating that is revealed by the testing. 

E. Completed Work 

Match approved samples for color, texture and coverage. Remove, refinish or repair 
Work not in compliance with the requirements specified in this Section. 
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F. Field Painting - Fasteners 

After erection or installation, all mst, scale, dirt, grease and other foreign material on 
bolts, nuts and washers shall be completely removed by solvent cleaning in accordance 
witii SSPC-SP 1 followed by hand tool cleaning SSPC-SP 2, or power tool cleaning 
SSPC-SP 3. 

Apply bmsh applications of primer and intermediate to bolts, nuts and washers after 
tensioning. Apply topcoat by spray application. Give careful attention to bolted 
connections to ensure that all bolts, nuts and washers are fully coated. 

G. Repair of Damaged and Unacceptable Coatings 

1. Surface Preparation of Localized Areas 

a. Repair localized damage, corrosion and unacceptable coatings. 

b. Prepare the surface by cleaning in accordance with SSPC-SP 1 Solvent Cleaning 
followed by SSPC-SP 2 Hand Tool Cleaning or SSPC-SP 3 Power Tool 
Cleaning. Use a solvent that is acceptable to the paint manufacturer. 

c. For previously blast-cleaned steel - if the damage exposes the subsfrate, remove 
all loose material and prepare the steel in accordance with SSPC-SP 11. 

2. Surface Preparation of Extensive Areas 

a. Repair extensive areas of damage or unacceptable coating by methods acceptable 
to the Engineer, based on the nature ofthe defect. 

b. For previously blast-cleaned steel, blast sifrfaces back to original requirements. 
Use exfreme care to avoid overblast damage to the surrounding coating. 

3. Feathering of Repair Areas 

a. Feather the existing coatings surrounding each repair location. Feather for a 
distance of 1 to 2 inches to provide a smooth, tapered fransition into the coating. 

b. Verify that the edges of coating around the periphery ofthe repair areas are tight 
and intact by probing with a putty knife in accordance with the requfrements of 
SSPC-SP 3 Power Tool Cleaning. Roughen the existing coating in the feathered 
area to assure proper adhesion ofthe repair coats. 

H. Coating Application in Repair Areas 

1. When the bare subsfrate is exposed in the repair area, apply all coats ofthe system to 
the specified thicknesses. 

2. When the damage does not extend to the bare subsfrate, apply only the affected 
coats. 

3. Maintain the thickness ofthe system in overlap areas within the specified total 
thickness tolerances. 
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I. Clean-up 

During progress of Work, remove discarded paint materials, mbbish, cans and rags daily. 
Upon completion of painting Work, clean window glass and other paint-spattered 
surfaces. Remove spattered paint by proper methods of washing and scraping, using care 
not to scratch or otherwise damage finished surfaces. 

3.03 PAINT TESTftSTG 

A. The Authority reserves the right to conduct tests of the materials at any time, and any 
number of times during shop or field painting. 

1. The Engineer may sample the paint(s) being used. A representative pint or quart 
sample of each component of paint(s) at the constmction site will be fransferred to 
metal containers, identified, sealed and certified in the presence ofthe Confractor. 

2. Tests on paint samples may be conducted by the Engineer to confirm manufacturer's 
submittals made under Appendix "A". Any or all ofthe following tests may be 
conducted: 

a. Viscosity (Stormer @ 25 degrees C) KU, ASTM D 562. 

b. Percent Total Solids by Weight, ASTM D 2369. 

c. Volatile Organic Compounds (VOC), ASTM D 2369. 

d. Weight per Gallon, ASTM D 1475. 

e. Volume Nonvolatile Matter, ASTM D 2697. 

f Pigment Content, ASTM D 2371. 

g. Percent Metallic Zinc in Primer, ASTM D 521. 

h. Specular Gloss of Finish Coat, ASTM D 523. 

i. Infrared Identification - of individual components and ofthe mixed coatings for 
2 component materials. Obtain each spectmm by sandwiching a small quantity 
(i.e., 1-2 drops) of material between 2 potassium bromide plates and obtaining a 
fransmission infrared spectrum. For the mixed and cured material, use a solid 
sampling technique. 

3. If the Engineer determines upon review of laboratory tests that the material being 
used does not comply with the requfrements specified in this Section, he may direct 
the Confractor to stop painting Work and remove non-complying paint, to repaint 
surfaces coated with rejected paint or to remove rejected paint from previously 
painted surfaces if, upon repainting with specified paint, the two coatings are 
incompatible. 
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3.04 PROTECTION 

Protect other adjacent Work against damage by painting and finishing Work. Correct 
damage by cleaning, repairing or replacing, and repainting, as approved by the Engineer. 

A. Provide "Wet Paint" signs to protect newly painted finishes. After completion of 
painting operations, remove temporary protective wrappings for protection of adjacent 
and existing conditions. 

B. At completion of Work of other frades, touch-up and restore damaged or defaced painted 
surfaces. 

C. Ensure that coated items are not shipped untft cured. Protect aft fiilly coated and cured 
items from handling and shipping damages using padded slings, duimage, separators and 
tie-downs. 

END OF SECTION 
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SECTION 09910 

PAINTING 

APPENDIX "A" 

SUBMITTALS 

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

1. Product Data 

Manufacturer's technical data sheets including the following information for each 
coating; 

• Volume Sohds • Mixing 
• VOC • Thinners 
• DFT range • Thinning maximum 
• DFT maximum • Sweat-in-time 
• Zinc content (zinc primers only) • Pot life 
• Slip coefficient (zinc primers only) • Application schedule -
• Subsfrates Minimum surface/air 

temperatures and humidity 
• Surface preparation Maximum surface/air 

temperatures and humidity 
• Profile • Drying schedule -
• Storage temperature Dry to handle 
• Primers Dry to topcoat 
• Topcoats Maximum recoat 
• Application equipment, including Cure 

touchup 

2. Samples 

a. Submit in color(s) shown on the Confract Drawings, or if not shown, in color(s) 
as selected by the Engineer from manufacturer's color chart. 

b. On a 12 inch by 12 inch hardboard or metal panels, two samples of each paint 
and coating material, if required by the Engineer. If more than one application 
method is to be used, submit two samples of each paint and coating material for 
each application method. 

Identify each sample as to manufacturer, color name and number, location and 
application. 

c. On actual wood surfaces, two 4 inch by 8 inch samples of each natural and 
stained wood material. Identify each sample as to manufacturer and location 
application. 

B. Submit to the Engineer one copy of U.S. Department of Labor, Material Safety Data 
Sheets (MSDS) for hazardous chemicals utftized during the Work of this Section. 
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C. Submit the paint applicator's qualifications and/or experience. 

D. Submit a copy ofthe quality confrol program, as required by 1.04 C.2, if requested by the 
Engineer. 

E. Submit instmctor qualifications and fraining records for blasters and painters as required 
by 1.04 C.l.b, if requested by the Engineer. 

F. Submit copy of daily inspection reports if requested by the Engineer. 

G. Sustainable Design Submittal Requirements: The Confractor shall submit the 
Sustainable Design certification items listed herein. Sustainable Design submittals shall 
include the following: 

1. A completed Sustainable Design Materials Certification Form (SDMCF), appended 
to Section 01352. Information to be supplied for this form shall include; 

a. Cost breakdowns for the materials included in the Confractor's Work. Cost 
breakdowns shaft include total cost plus itemized material costs. 

b. Where required by the Sustainable Design Performance Criteria of this Section, 
the following information shall also be supplied: 

(1) The amount of post-consumer and/or post-industrial recycled content in the 
supplied product(s). 

(2) The manufacturing location ofthe supplied product(s). 

(3) The location (source) ofthe raw materials used to manufacture the supplied 
product(s). 

(4) The VOC content of all adhesives, sealants, paints, and coatings applied on 
site as part of this Work. 

(5) Include total cost for all wood products and itemized costs for all FSC-
certified wood products. 

2. Published product literature or letters of Certification, provided from the product 
manufacturer on the manufacturer's letterhead, to verify the product information 
supplied for the SDMCF. 

3. Product cut sheets for materials that meet the SDMCF. 

4. Material Safety Data Sheets (MSDS), for applicable products. Applicable products 
include, but are not limited to field-applied adhesives, sealants, carpets, paints and 
coatings. Material Safety Data Sheets shall indicate the Volatile Organic Compound 
(VOC) limits of products submitted (If an MSDS does not include a product's VOC 
limits, then product data sheets, manufacturer literature, or a letter of certification 
from the manufacturer can be submitted in addition to the MSDS to indicate the 
VOC limits). 

5. The Sustainable Design submittal information shall be assembled into one (I) 
package per Section or frade, and sent to the Engineer. 

END OF APPENDIX "A" 
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SECTION 09910 

A. Eirterior 

Surface 
System 
Designation Primer 

PAINTING 

APPENDIX "B" 

PAINT SCHEDULE 

Manufacturer's 
Manufacturer's Product 2nd Coat Manufacturer's Product Top Coat Product 

Steel Gloss S-IG Organic Zinc Rich Carbohne Carbozinc 859 
(Shop Applied) 

PPG / Ameron Amercoat 
68 HS (Shop Applied) 

Carboline Carbozinc 859 
VOC (Applied on Site) 

PPG / Ameron Amercoat 
68 HS VOC (Applied on 
Site) 

Epoxy Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Aliphatic Not Applicable 
Polyurethane 
Gloss ^̂  ^ ,. , , 

Not Apphcable 

Not Applicable 

Not Applicable 

B. Inter ior (Not Used) 

C. Overcoat Systems (Not Used) 

D. Inter ior - Sustainable Design (Not Used) 

oo END O F APPENDIX "B 
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APPENDIX 1 

PERMIT 

I 
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June 14,2006 I 
The Port Aulhorily of N̂ Y & NJ 
Environmental Engineering Unjl 
2 Gateway Center, 14* Floor SW 
Newark, NJ 07102 
Attn: Matt Masters, 

Supervisor, Permits & 
Governmental Approvals 

Dear Ms. Masters: 

Re: PATH Tunnel E & World Trade 
Center Discharge 
File Case #C-3192 

This is in response to.your June 5'*' and June 14, 2006 submissions, requesting for 
an extension atid an amendment (o the Letter of Approval for the above case to 
discharge up to 500,000 gallons per day (mgd) of wastewater for a period of 
one-year, lo the manhole leading to the combined sewer on the East side of West 
Street between Liberty and Vcscy Streets in Manhattan. However, all other 
conditions remain uncliangcd. This Letter of Approval wil] be expired at midnight 

•,on June 13,2007. 

Based upon the information and analytical data submitted, you are hereby 
conditionally authorized to discharge 500,000 gallons per day of wastewater for a 
period of one year, to the marihole leading to ihc combined sewer on the East side 
of West Street between Liberty and Vesey Streets in .Manhanan, • 

You must submit to Ihis office analysis for pH on a weekly basis and MTBE on a 
quarterly basis. .All analviical results must be dchvercd on the quarterly basis. If 
any of parameters exceeds limitations of the Sewer Use Regulations, tJiis office 
must be notified immediately. In addition, yoii must submit analytical result for 
asbestos to this office within thirty days from the date of the permit renewal. 

You arc required to hold the wastewaterionhc maximum extent practicable during 
heavy wet weather events. Refer to the File Case C-3192 in any correspondence to 
this.office. '• 

Pa>'nienT; shall be made to the Bureau of.Customer SciVice for groundwater' 
discharge into the New York City Wastewater System in accordance w;iih the Water 
and,Wastewater Rale Schedule established by the New York City Water Board. 

if you have any questions conceming this matter, please telephone Mr. Saied Islam, 
Assi.sianiMcchanical Engineer, at (7IS) 595-4707. :• , 

•--Sincerely, •:-:̂ . 

Frances Leung, P.E.,ChieJ 
IPP bispection & Permit Scctioh 
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GENERAL DECISION: NY20080003 01/02/2009 NY3 

Date: January 2, 2009 

General Decision Number: NY20080003 01/02/2009 

Superseded General Decision Number: NY20070003 

State: New York 

Construction Types: Building, Heavy, Highway and Residential 

Counties: Bronx, Kings, New York, Queens and Richmond 
Counties in New York. 

BUILDING & RESIDENTIAL CONSTRUCTION PROJECTS (includes single 
family homes and apartments up to and including 4 stories) , 
HEAVY AND HIGHWAY CONSTRUCTION PROJECTS 

Modification Number 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

ID 
11 
12 
13 
14 
15 
16 

Publication Date 
02/08/2008 
02/15/2008 
02/22/2008 
02/29/2008 
03/14/2008 
03/21/2008 
07/04/2008 
07/18/2008 
07/25/2008 
08/08/2008 

08/22/2008 
08/29/2008 
09/19/2008 
10/03/2008 
10/24/2008 
11/28/2008 
01/02/2009 

ASBE0012-001 12/31/2007 

Rates Fringes 

Asbestos Workers/Insulator 
includes application of 
all insulating materials, 
protective 
coverings,coatings and 
finishing to all types of 
mechanical systems $ 46.86 26.97 

HAZARDOUS MATERIAL HANDLER $ 24.45 8.50 

BOIL0005-001 01/01/2007 

Rates Fringes 

BOILERMAKER $ 44.98 28.95+a 

^ ^ V FOOTNOTE: 

a. PAID HOLIDAYS: New Year's Day, Thanksgiving Day, Memorial 
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Day, Independence Day, Labor Day and Good Friday, Friday 
after Thanksgiving, Christmas Eve Day and New Year's Eve 

BRNYOOOl-001 07/01/2008 

Rates Fringes 

BRICKLAYER $ 46.68 20.21 

MASON - STONE $ 55.34 22.13 

BRNYOOOl-002 07/01/2008 

Rates Fringes 

Pointer, cleaner and caulker $ 39.34 19.79 

BRNY0003-001 07/01/2006 

Rates Fringes 

TERRAZZO FINISHER $38.75 21.75 

TERRAZZO WORKER/SETTER $ 40.09 21.75 

BRNY0004-001 07/01/2007 

Rates Fringes 

MARBLE SETTER $ 47.83 22.20 

BRNY0020-001 07/01/2007 

Rates Fringes 

MARBLE FINISHER $ 39.65 22.03 

BRNY0024-001 01/01/2007 

Rates Fringes 

BRICKLAYER 

MARBLE POLISHERS $ 35.66 17.40 

BRWY0052-001 06/01/2007 

Rates Fringes 

Tile Layer $ 42.94 22.33 

BRNY0088-001 06/01/2007 

Rates Fringes 

TILE FINISHER $ 34.95 18.90 

CARPOOOl-009 07/01/2008 

Rates Fringes 

Carpenters: 

Carpenters &. Soft floor 
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layers $43.02 35.96 

CARP0740-001 07/01/2005 

Rates Fringes 

MILLWRIGHT $ 38.13 35.40 

CARP1456-004 07/01/2008 

Rates Fringes 

Dock Builder & Piledrivermen 

DOCKBUILDERS $ 43 . 61 38 . 06 

CARP1456-005 07/01/2008 

Rates Fringes 

Diver Tender $ 39.18 38.06 

Diver $54.63 38.06 

CARP1536-001 07/01/2003 

Rates Fringes 

Carpenters: 

TIMBERMEN $ 34.47 26.05 

ELEC0003-001 05/10/2007 

Rates Fringes 

ELECTRICIAN 
Electricians $ 46.00 34.81 
Jobbing, and maintenance 
and repair work $25.30 12. 87+a 

PAID HOLIDAYS: 
a. New Years Day, Martin Luther King, Jr.'s Birthday, 
Washington's Birthday, Memorial Day, Independence Day, 
Labor Day, Columbus Day, Election Day, Thanksgiving Day, 
the day after Thanksgiving Day, and Christmas Day 

ELEC1049-001 04/06/2008 

QUEENS COUNTY 

Rates Fringes 

Line Construction (Substation 
and Switching structures pipe 
type cable installation and 
maintenance jobs or projects; 
Railroad electrical 
distribution/transmission 
systems maintenance (when 
work is not performed by 
railroad employees) Overhead 
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and Underground 
transmission/distribution 
line work. Fiber optic, 
telephone cable and equipment) 

Groundman $ 24.83 17.91 
Heavy Equipment Operator.... $ 33.10 17.91 
Lineman and Cable Splicer...$ 41.38 17.91 
Tree Trimmer $ 23.06 9.84 

ELEVOOOl-002 03/17/2008 

• 

Rates Fringes 

ELEVATOR MECHANIC 
Elevator Constructor $ 48.19 
Modernization and Repair....$ 38.46 

21.085+a+b 
20.935+a+b 

FOOTNOTE: 

a. PAID HOLIDAYS: New Year's Day, Good Friday, President's 
Day, Memorial Day, Independence Day, Labor Day, Columbus 
Day, Veteran's Day, Thanksgiving Day, Friday after 
Thanksgiving, and Christmas Day. 

b. PAID VACATION: An employee who has worked less than 5 
years shall recieve vacation pay credit on the basis of 4% 
of his hourly rate for all hours worked; an employee who 
has worked 5 to 15 years shall receive vacation pay credit 
on the basis of 6% of his hourly rate for all hours worked; 
an employee who has worked 15 or more years shall receive 
vacation pay credit on the basis of 8% of his hourly rate 
for all hours worked. 

ENGI0014~001 07/01/2008 

Rates Fringes 

Pavement equipment operator 
Asphalt Plants $ 42.39 
Asphalt roller $ 50.53 
Asphalt spreader $ 51.95 

Power Equipment Operator 
{HEAVY & HIGHWAY) 

GROUP 1 $ 67.83 
GROUP 2 $ 55.53 
GROUP 3 $ 57.36 
GROUP 4 $ 55 . 96 
GROUP 5 $ 54 . 81 
GROUP 6 $ 52.53 
GROUP 7 $ 53.54 
GROUP 8 $ 51.95 
GROUP 9 $ 50.78 
GROUPIO $ 48.48 
GROUPll $ 45.12 
GR0UP12, ., $ 46.15 
GR0UP13 $ 46.56 
GR0UP14 $ 34.53 
GR0UP15 $ 31.90 

Steel erector 
Compressors, Welding 

25.90+a 
2S.90 

25.90+a 

25.90+a 
25.90+a 
25.90+a 
25.90+a 
25.90+a 
25.90+a 
25.90+a 
25.90+a 
25.90+a 
25.90+a 
25.90+a 
25.90+a 
25.90+a 
25.90+a 
2S.90+a 
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Machines $35.90 25 . 90+a 
Cranes, Hydraulic Cranes, 
2 drum derricks, 
Forklifts, Boom Trucks $ 58.59 25.90+a 
Three drum derricks $ 61.38 25.90+a 

Utility Laborer 
Horizontal boring rig $ 49.28 25.90+a 
Off shift compressors $ 40.56 25.90+a 
Utility Compressors $ 31.69 25-90 

POWER EQUIPMENT OPERATOR CLASSIFICATIONS 

GROUP 1: Tower crane 

GROUP 2: Backhoes, power shovel,-Hydraulic clam shells, moles 
and machines of a similar type 

GROUP 3: Mine hoists and crane, etc. used as mine hoists 

GROUP 4: Gradalla, keystones, cranes (with digging buckets), 
Ipridge cranes, trenching machines, vermeer cutter and 
machines of a similar nature 

GROUP 5: Piledrivers, derrick boats, tunnel shovels 

GROUP 6: All drills, and machines of a similar nature 

GROUP 7: Back filling machines, cranes, mucking machines, 
dual drum pavers 

GROUP 8: Mixers (concrete w/loading attachments), concrete 
pavers, cableways, land derricks, power house (low pressure 
units), concrete pumps 

GROUP 9: Concrete plants, well drilling machines, stone 
crushers double drum hoist, power house (other than above) 

GROUP 10: Concrete mixers 

GROUP 11: Elevators 

GROUP 12: Concrete breaking machine. Hoists (single drum), 
load masters, locomotive and dinkies over 10 tons 

GROUP 13: Vibratory console 

GROUP 14: Compressors (portable 3 or more in battery), tugger 
inachine (caissons), well point pumps, chum drill 

GROUP 15: Boilers, (high pressure, compressors (portable, 
single, or 2 in battery, not over 100' apart), pumps (river 
cofferdam and welding machines (except where arc is 
operated by members of local 15) push button machines, all 
engines irrespective of power (power pac) used to drive 
auxilliary equipment, air, hydraulic etc. 

PREMIUMS ON CRANES (Crawler or Truck): 
100' to 149' boom - add .50 
150' to 249' boom - add .75 
250' to 349' boom - add 1.00 
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350' to 450' boom - add 1.50 

Premiums for Cranes on Steel Erection: 
100' to 149' boom - add 1.75 
150' to 24 9' boom - add 2.0 0 
250' to 349' boom - add 2.25 
350' to 450' boom - add 2.75 
Tower crane - add 2.00 

FOOTNOTE: 
a. Paid Holidays: New Year's Day; Lincoln's Birthday; 
Washington's Birthday; Memorial Day; Independence Day; 
Labor Day; Veterans Day; Columbus Day; Election Day; 
Thanksgiving Day; and Christmas Day; provided the employee 
works one day the payroll week in which the holiday occurs 

ENGI0014-002 07/01/2008 

Rates Fringes 

Power Equipment Operator 
BUILDING SL RESIDENTIAL 
GROUP 1 $ 55 . 25 
GROUP 2 $ 58.59 
GROUP 3 $ 53.32 
GROUP 4 $ 48.38 
GROUP 5 $ 35.90 

25.90+a 
25.90+a 
25.90+a 
25.90+a 
25.90+a 

POWER EQUIPMENT OPERATORS CLASSIFICATIONS 

GROUP 1: Double drum 

GROUP 2: 
trucks 

Stone derrick, cranes, hydraulic crcines, boom 

GROUP 3: 4 pole Hoist, Single Drum Hoists 

GROUP 4: Fork lift, house cars, plaster (platform machine), 
plaster bucket, concrete pump and all other equipment used 
for hoisting material 

GROUP 5: Compressors, welding machines (cutting concrete 
work), paint spraying, sand blasting, pumps (with the 
exclusion of concrete pumps), house car (settlement basis 
only), all engines irrespective of power (power pac) used 
to drive auxiliary equipment, air, hydraulic, etc., boilers 

Premiums for Cranes: 
100'-149' boom - add 1.75 
150'-249' boom - add 2.00 
250'-349' boom - add 2.25 
350'-450' boom - add 2.75 
Tower cranes add 2.00 

FOOTNOTE: 
a. PAID HOLIDAYS: New Year's Day, Lincoln's Birthday, 
Memorial Day, Independence Day, Labor Day, Veteran's Day, 
Columbus Day, Election Day, Thanksgiving Day, and Christmas 
Day, provided the employee works one day in the payroll 
week in which the holiday occurs 
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IRON0040-002 07/01/2008 

BRONX, NEW YORK, RICHMOND 

Rates Fringes 

IRONWORKER, STRUCTURAL $ 39.65 49.81 

IRON0046-003 .07/01/2007 

Rates Fringes 

IRONWORKER 

METALLIC LATHERS $ 43.80 30.37 

* IRON0197-001 01/01/2009 

Rates Fringes 

IRONWORKER 

STONE DERRICKMAN $40.50 36.82 

IRON0361-002 07/01/2008 

KINGS, QUEENS 

Rates • Fringes 

Ironworkers: 

(STRUCTURAL) $39.65 49.81 

IRON0580-001 07/01/2008 

Rates Fringes 

IRONWORKER, ORNAMENTAL $39.55 38.70 

LABO0006-001 07/01/2003 

Rates Fringes 
Laborers: 

BUILDING CONSTRUCTION 
CEMENT AND CONCRETE 
WORKERS $31.50 15.27 

LABO0029-001 07/01/2001 

Rates Fringes 

Laborers: 
Heavy 
Blasters (hydraulic trac 
drill) $32.08 16.70 
Blasters ..$ 31.53 16.70 
Hydraulic Trac Drill $ 28.38 16.70 
Jackhammera, Chippers, 
Spaders, Concrete 
Breakers, All Other 
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Pneumatic Tools, Walk 
Behind Self-Propelled 
Hydraulic Asphalt and 
Concrete Breaker $ 27.14 16.70 
Powder Carriers $24.50 16 .70 
Wagon; Airtrac; Quarry 
Bar Drill Runners $ 27 . 83 16.70 

LABO0078-001 12/01/2006 

Rates Fringes 

ASBESTOS WORKER/HEAT & FROST 
INSULATOR 

BUILDING CONSTRUCTION 
ASBESTOS (Removal, 
Abatement, Encapsulation 
or Decontamination of 
asbestos); LEAD; & 
HAZARDOUS WASTE LABORERS 
(Hazardous Waste, 
Hazardous Materials, 
Biochemical and Mold 
Remediation, HVAC, Duct 
Cleaning, Re-spray 
Fireproofing, etc) $ 27 . 00 

LABO0079-001 07/01/2007 

9.81 

Rates Fringes 

Laborers Building Construction 
Demolition Laborers 
Tier A $ 30.38 
Tier B $ 20.74 
Mason Tenders $ 30.38 

18 .91 
12 .41 
18 .91 

CLASSIFICATIONS 

TIER A: Responsible for the removal of all interior petitions 
and structural petitions that can consist of sheet rock, 
block or masonry. Also, all structural slab openings for 
ducts, mechanical, shafts, elevators, slab openings and 
exterior walls where the building is not being completely 
demolitioned. 

TIER B: Responsible for shoveling of debris into containers, 
pushing containers from the inside to the outside of the 
building. 

LABO0147-001 07/01/2003 

Rates Fringes 

Laborers: 
LABORERS $ 28.86 30.51 

FREE AIR TUNNEL WORKERS Tunnel Workers (including 
Maintenance Men, Inside Muck Lock Tenders, Pump Men, 
Electricians, Cement Finishers, Caulkers, Hydraulic Men, 
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m shield Men, Monorail Operators, Motor Men, Conveyor Men, 
Powder Carriers, Pan Men, Riggers, Chuck Tenders, Track Men 
Painters, Nippers, Brakemen, Cable Men, Hose Men, Grout 
Men, Gravel Men, Form Workers, Concrete Workers, Tunnel 
Laborers, Mole Nipper (one (1) Mole Sipper per Working 
Shaft per Shift for up to and including Two (2) Moles) 

IiABO0731-001 07/01/2007 

Laborers: 
Building, Heavy and 
Residential Construction 
UNSKILLED 
UTILITY LABORER 
Heavy & Highway 
Construction 
LABORER/EXCAVATION 
{Asbestos, Lead, 
Hazardous Waste Removal 
(including soil) 

Rates 

$ 34.89 
$ 34.74 

$ 34.89 

Paid Holidays: Labor Day and Thanksgiving Day 

LABOIOIO-QOI 07/01/2001 

Rates 

Laborers: 
HIGHWAY CONSTRUCTION 
Fence Installer & Repairer.$ 28.84 
FORMSETTERS $ 32 . 04 
LABORERS $ 28 . 94 
Landscape Planting & 
Maintenance $ 2 8.84 
Maintenance Safety Surface - $ 28.44 
Slurry/Sealcoater/Play 
Equipment Installer $ 2 8.69 
Small Equipment Operator 
(Not Operating 
Engineer) $ 2 8.94 
Small Power Tools Operator.$ 28.44 

FOOTNOTES: 

Fringes 

22.61 
22.61 

22.61 

Fringes 

15.55+a 
15.55+a 
15.55+a 

15.55+a 
15.55+a 

15.55+a 

15.55+a 
15.55+a 

a. PAID HOLIDAYS: Memorial Day, Fourth of July, Labor Day, 
Columbus Day, Election Day and Thanksgiving Day, provided 
the employee has worked one (1) day in the calendar week in 
which the said holiday occurs. 

LABO1018-001 07/01/2001 

Rates 

Laborers: 
Asphalt Rakers $ 32.36 
Asphalt Tampers $ 29.92 
Landscape Planting &. 
Maintenance Fence 

Fringes 

15.55+a 
15.55+a 
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Installer/Maintenance $ 2 9.81 15.55+a 
Line Striping Installers...$ 29.56 15.55+a 
Play Equipment/Safety 
Surface Installer $ 29.31 15.55+a 
Screedman/Micropaver $32.73 15.55+a 
Shoveler, General 
Laborers/ All other 
incidental work $ 29.81 15.55+a 
Slurry/Sealcoater $ 29.31 15.55+a 
Small Equipment Operator...$ 29.56 15.55+a 

FOOTNOTE: 
a. Paid Holidays: Memorial Day, Independence Day, Labor 
Day, Columbus Day, Election Day, Veterans Day, and 
Thanksgiving Day 

PAIN0009-001 05/01/2008 

Rates Fringes 

GLAZIER $ 38.00 29.59 
Painters: 

Painters, Drywall 
Finishers, Lead Abatement 
Worker $34.50 19.84 
Spray, Scaffold and 
Sandblasting $ 37.50 19.84 

PAIN0806-001 10/01/2008 

Rates Fringes 

Painters: 

Structural Steel and Bridge.$ 45.25 27.58 

PAIN1974-001 07/04/2007 

Rates Fringes 

Painters: 

Drywall Tapers/Pointers $ 38.32 19.39 

PLAS0260-001 07/01/1999 

BRONX, NEW YORK AND RICHMOND COUNTIES: 

Rates Fringes 

PLASTERER $27.91 15.55 

PLAS0260-002 07/01/1999 

KINGS AND QUEENS COUNTIES 

Rates Fringes 

PLASTERER $ 2 7 . 9 1 1 5 . 1 6 

PLAS0530-001 0 8 / 0 3 / 2 0 0 5 
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Rates 

PLASTERER 
DRYWALL PLASTERERS $ 37 . 03 

Fringes 

18.30 

PLAS07S0-001 07/01/2007 

Rates 

CEMENT MASON/CONCRETE FINISHER...$ 44.40 

* PLUMOOOl-001 01/01/2009 

Rates 

Fringes 

26.10 

Fringes 

PLUMBER 
MECHANICAL EQUIPMENT AND 
SERVICE 
Any repair and/or 
replacement of the 
present plumbing system 
that does not change the 
existing roughing $ 31.01 13.77 
PLUMBERS: $ 51.36 30.74 

PLUM0638-001 07/05/2006 

Rates 

PLUMBER 
SERVICE FITTERS $ 26.30 
SPRINKLER FITTERS, 
STEAMFITTERS $ 43 . 82 

Fringes 

2.55 

32.72 

Service Fitter work shall consist of all repair, service and 
maintenance work on domestic, commercial and industrial 
refrigeration, air conditioning and air cooling, stoker and 
oil burner apparatus and heating apparatus etc., including 
but not exclusively the charging, evacuation, leak testing 
and assembling for all machines for domestic, commercial 
and industrial refrigeration, air conditioning and heating 
apparatus. Also, work shall include adjusting, including 
capacity adjustments, checking and repairing or replacement 
of all controls and start up of all machines and repairing 
all defects that may develop on any system for domestic, 
commercial and industrial refrigeration and all air 
conditioning, air cooling, stoker and oil burner apparatus 
and heating apparatus regardless of size or type. 

ROOF0008-003 07/01/2008 

Rates 

ROOFER, Including Built Up, 
Composition and Single Ply 
Roofs $36.25 

Fringes 

26.34 

SHEE0028-002 01/31/2008 

Rates Fringes 
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Sheet metal worker $ 43.69 34.69 

TEAM0282-001 07/01/2008 

Rates Fringes 

Truck drivers: 
TRUCK DRIVERS: 
Asphalt $ 35.40 29.2025+a+b 
Euclids & Turnapulls $ 35.50 29.2025+a+b 
High Rise $ 41.81 27.1025+a+b 

FOOTNOTES: 

PAID HOLIDAYS: New Year's Day, Presidents' Day, Memorial Day, 
Independence Day, Labor Day, Columbus Day, Election Day, 
Veterans' Day (Armistice Day), Thanksgiving Day and 
Christmas Day. Employees working two (2) days in the 
calendar week in which a holiday falls are to be paid for 
such holiday, provided that they shape each remaining 
workday during such calendar week. 

b. VACATION: For each 15 days worked within the contract 
year an employee will receive one day's vacation with pay 
with a maximum vacation of 3 weeks per year. 

TEAM0813-001 12/01/1998 

Rates Fringes 

Truck drivers: 
GROUP 1 $ 19.49 3.61+a 
GROUP 2 $ 19.76 3 . 61+a 
GROUP 3 $ 19.90 3.61+a 
GROUP 4 $ 20.23 3.61 + a 
GROUP 5 $ 20.40 3.61+a 
GROUP 6 $ 21.29 3.61+a 
GROUP 7 $ 22.40 3.61 + a 
GROUP 8 $ 19.90 3.61+a 

FOOTNOTE: 

a. PAID HOLIDAYS: New Year's Day, Martin Luther King, Jr.'s 
Birthday, Presidents' Day, Memorial Day, Independence Day, 
Labor Day, Columbus Day, Thanksgiving Day, Christmas Day, 
Employee's Birthday, Two (2) Personal Days, and any holiday 
or day of mourning proclaimed as such by the State or 
Federal Govemment. 

TRUCK DRIVER CLASSIFICATIONS 

GROUP 1: Closed body trucks with self contained loading unit • 
up to and including 22 yard capacity 

GROUP 2: Open trucks, rack body or trucks with no self 
contained mechanical loading device, up to 22 yard 
capacity. One-container tractor hoist 

GROUP 3: 10 wheel, open trucks, container loaders, 
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(i dino-master, over-cab loaders, rack body trucks, or any 
trucks 22 yards to and including 25 yards capacity 

GROUP 4-. Rubbish and garbage trucks, 26 yards to and 
including 31 yards 

GROUP 5: Single axle working non-compactor containers up to 
15 yards capacity on rubbish and garbage removal 

GROUP 6: Roll-off trucks up to and including 42 yard capacity 

GROUP 7: Roll-off truck with more than 42 yard capacity or 
any tractor trailer trucks 

GROUP 8: One-container tractor hoist on construction and 
alteration debris removal 

WELDERS - Receive rate prescribed for craft performing 
operation to which welding is incidental. 

Unlisted classifications needed for work not included within 
the scope of the classifications listed may be added after 
award only as provided in the labor standards contract clauses 
(29CFR 5.5 (a) (1) (ii)). 

In the listing above, the "SU" designation means that rates 
listed under the identifier do not reflect collectively 
bargained wage and fringe benefit rates. Other designations 
indicate unions whose rates have been determined to be 
prevailing. 

WAGE DETERMINATION APPEALS PROCESS 

1.) Has there been an initial decision in the matter? This can 
be: 

* an existing published wage determination 
* a survey underlying a wage determination 
* a Wage and Hour Division letter setting forth a position on 

a wage determination matter 
* a conformance (additional classification and rate) ruling 

On survey related matters, initial contact, including requests 
for summaries of surveys, should be with the Wage and Hour 
Regional Office for the area in which the survey was conducted 
because those Regional Offices have responsibility for the 
Davis-Bacon survey program. If the response from this initial 
contact is not satisfactory, then the process described in 2.) 
and 3-) should be followed. 

With regard to any other matter not yet ripe for the formal 
process described here, initial contact should be with the 
Branch of Construction Wage Determinations. Write to: 
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Branch of Construction Wage Determinations 
Wage and Hour Division 
U.S. Department of Labor 
200 Constitution Avenue, N.W. 
Washington, DC 20210 

2.) If the answer to the question in 1.) is yes, then an 
interested party {those affected by the action) can request 
review and reconsideration from the Wage and Hour Administrator 
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write tO: 

Wage and Hour Administrator 
U.S. Department of Labor 
200 Constitution Avenue, N.W. 
Washington, DC 20210 

The request should be accompanied by a full statement of the 
interested party's position and by any information (wage 
payment data, project description, area practice material, 
etc.) that the requestor considers relevant to the issue. 

3.) If the decision of the Administrator is not favorable, an 
interested party may appeal directly to the Administrative 
Review Board (formerly the Wage Appeals Board). Write to: 

Administrative Review Board 
U.S. Department of Labor 
200 Constitution Avenue, N.W. 
Washington, DC 20210 

4,) All decisions by the Administrative Review Board are final. 

END OF GENERAL DECISION 
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a 

NOTIFICATION 

OF 

MINORITY BUSINESS ENTERPRISES 

AND 

WOMEN'S BUSINESS ENTERPRISES 
ON-LINE DIRECTORY 

AND 

FORMS 

The Port Authority has a long-standing practice of making its contract available to as many firms as 
possible and has taken affirmative steps to encourage Minority Business Enterprises (MBEs) and 
Women's Business Enterprises (WBEs) to seek business opportunities with it. The Port Authority's 
on-line Directory of Qualified MBE/WBEs lists the firms that are registered to assist Contractors in 
meeting and exceeding their Good Faith Goals. 

The MBEAVBE Directory specifies the fums the Authority has determined to be (1) MBEsAVBEs and 
(2) experienced in performing work in the trades and contract dollar ranges indicated. 

Contractors are provided with an interactive directory and the ability to view and print a current listing 
of M/WBE contractors. Information may be selected and sorted according to categories, state, dollar 
range, and type (MBE, WBE, DBE, and SBE). 

To view the directory, type in www.panyni.gov/mwbe or go to www.panyni.gov. select 
Engineering - MAV/S/DBE Information (under Doing Business with the Port Authority), and then 
select M W B E Qualified Vendor Search. For further information about MWBE Qualified Vendors, 
contact the Office of Business and Job Opportunity at (212) 435-7802. 
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Revised 17/17/7.008 

THE PORTAlflHORITY 

Certification Application for the Minority and Women-owned 
Business Enterprise Program 

PLEASE PRINT OR TYPE CLEARLY 

General Instructions: 

- DO NOT LEAVE ANY SPACES BLANK ON THE APPLICATION - if a question is not 
applicable to your business insert "N/A" in the space provided for your answer 

• Whenever the space is Insufficient to answer the questions completely, attach additional 
sheets as necessary. Use the question number to identify any answer continued on an 
additional sheet 

• For questions, call the Certification Helpline at 212-435-7808 or E-mail objocert@panynj.gov. 
• Once you have completed the application, please return it and all required documentation to: 

The Port Authority of NY & NJ 
Office of Business & Job Opportunity - Certification Unit 
233 Park Avenue South, 4 * floor 
NewYortt, NY 10003 

SECTION I: MAIN COMPANY INFORMATION 

1. Business Name 

2. 

3. 

Legal name of company applying to be certified 

D.B.A. 
"Doing Business As"- Complete if company does business under a name which is different from its legal name. 

Bus i ness A d d r e s s (must represent a physical location; cannot be a Post Office Box) 

street Address Suite / Apt / Room/ Unit 

City State Zip/Zip+4 

County 

4 . Bus i ness Ma i l i ng A d d r e s s (complete only if different from the address given in Question 3) 

Street Address Suite/Apt/Room/Unit 

5. 

5a. 

6. 

7. 

7a. 

8. 

City 

Business Phone 

Business Fax 

Business Website 

Your E-mail Address 

Your Cell Phone Number 

Federal EIN or SSN 

state Zip/Zip+4 

Sched ̂ 6 
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9. Name/title of an authorized representative to contact during the application review process: 

Mr./Miss/Mrs./Ms. First Name Last Name 

Title Phone Ext. E-Mail Address 

10. This company is applying for certification as ("X"all that apply) 

Minority-owned Business Enterprise (MBE) • 

Women-owned Business Enterprise (WBE) D 

Refer to page. .ofthe Application Guidelines 
to determine the appropriate designation for your 
company. 

11 

12. 

Are you currently involved in the bidding process or other contract/purchase order negotiations 
with the Port Authority or Port Authority tenants? 

Yes No 

If "Yes", identify the department within the Port Authority and/or name of tenant and contact 
name 

Has your company ever applied for certification as an MAA//SBE, or a DBE {whether SBA 8(a), 
Transportation, or other) with another governmental agency, department, or authority? 

Yes No 

If "Yes", provide the following details 

Name of Governmental Entity Program (MBE, WBE, 
SBE, DBE) 

Status (Pending, Certified, 
Decertified, Denied, Rejected, 

Revoked, On Appeal) 

Date (mm/yy) 

13. How did you first hear about The Port Authority of NY & NJ's M/W/DBE Certification program(s)? 

(please choose only one) 

Letter/Call/E-mail • : .r ' : '^" ' • Port Authority 
Web site 

Event 

Other 

D 

n 

Please specify name or sponsor of event and date 

Please specify v/hat and when 
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SECTION II: COMPANY OWNERSHIP 

14. 

15. 

16. 

Business Structure 

Sole Proprietorship r-. 

Limited Liability Company r-i 
(LLC) 

Date company was established 

Partnership (including LLP) Q 

Corporation (including S- ^ 
Corp.) 

/ / 

Has the business existed under a different type of business structure prior to the Date 
Established indicated in question? 16 

Yes No 

17. 

If "Yes", please provide copy of original Business Certificate 

Has your Certificate of Incorporation, Business Certificate, or Certificate of Trade Name been 
amended? 

Yes No 

18. 

If "Yes", please provide copy of amended Business Certificate 

Method of Business Origination or Acquisition (checl̂  all applicable) 

Started New Business n Secured Franchise 

19. 

Bought Existing Business 

Merger or Consolidation 

Other 

Date of origination (or acquisition, 
if later) 

D 

n 

D 

D 

Secured Concession 

Inherited Business 

D 

D 

D 

For the remaining questions in Section II which ask for ethnic identification of owners, 
shareholders, officers, board members, and managers, please use the following group codes to 
identify the ethnicity of each individual where required. 

2C 

01 Black 
02a Hispanic 
02b Portuguese 

). Please provide the 
proprietors, partner* 

02c Spanish 
03a Asian-Pacific 
03b Asian-Indian 

04 Native American 
05 White (Non-Minority) 
06 Other 

bllowing information for all person(s) with ownership interest in the company 
3, and members OR, in the case of a corporation, all shareholders). 

Name (First and Last) Position In 
Company 

% 
Owned 

Date 
Ownership 
Established 

(mm/yy) 

Gender 
(M/F) 

Ethnicity 
(see group 
code table) 

(all 

US Citizen or 
Permanent 

Resident Alien 
(Y/N) 

'** QUESTIONS 22-24 APPLY ONLY TO CORPORATIONS. *** *** IF YOUR COMPANY IS NOT 
A CORPORATION, SKIP TO QUESTION 25 *** 
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a 21. If the company is a corporation, please provide the following information for all shareholders 
identified in Question 21 

Name (First and Last) Position In Company Number of Shares 
Owned 

Unit Share Price Paid 
When Purchased 

-

22. State the number of company shares in each ofthe following 

Common Authorized Common Issued 

Preferred Authorized Preferred Issued 

23. Name and position of current Officers and/or Board of Directors 

Name (First and Last) Posifion Position Effective 
Date (mm/yy) 

Gender 
(M/F) 

Ethnicity (see 
group code 

table) 

** ALL APPLICANTS SHOULD RESUME COMPLETING THE APPLICATION HERE 

24. Please identify the capital contributions to the company by each person identified in Question 21, 
including cash, equipment, property, and expertise 

Name (First and Last) Type of Contribution Total Dollar 
Value 

Date of 
Contribution 

(mm/yy) 

25. If your company is owned in whole or in part by another company, please identify the company and 
the percentage of ownership interest. Include venture capitalists and other similar investors 

Company Name Percentage Owned Date Ownership 
Established (mm/yy) 
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SECTION III: COMPANY MANAGEMENT 

26. Identify individuals responsible for managerial operations {state if owner or non-owner). Refer to group 
code definitions on prior page. 

• 

Name & Title 

a) Financial Decisions 

b) Estimating 

c) Preparing Bids 

d) Negotiating Bonding 

e) Marketing & Sales 

f) Hiring & Firing 

g) Supervising Field Operations 

h) Purchasing Equipment/Supplies 

i) Managing & Signing Payroll 

j) Negotiating Contracts 

k) Signatures for Business Accounts 

Gender (M/F) Group Code Owner? (Y/N) 
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27. Do any principals, officers, employees and/or owners of the firm have an affiliation, i.e. business 
interest or employment with any other firm? 

_ (If "Yes", complete the following) Yes No 

Name (First and Last) Name and Address of 
Affiliated Firm 

Nature of Business Nature of Affiliation 

28. Number of Employees (if necessary, average over the past year) 

Permanent Tempera n/ Field 

Full-Time 

Part-Time 

Full-Time 

Part-Time 

Full-Time 

Part-Time 

SECTION IV: COMPANY FINANCES 

29. Does your company have a Line of Credit? 

Yes No If "Yes", please provide details: 

Bank Dollar Limit 

30. Please list all major current lenders to the company 

Name of Guarantor(s) 

Name of Lender Amount of Loan Terms of Repayment 

31. dentify bank(s) where company accounts are maintained 

Bank Name Address Contact Name Contact Title Type of 
Account 

32. Please provide gross receipts (sales) for each of the last three fisca 
three years, complete as applicable) 

Current Year $ 

Last Year $ 

Previous Year $ 

years. {If in business for less than 

661 



SECTION V: COMPANY OPERATIONS 

33. Check the industry which best describes your PRIMARY line of business 

D Construction-related • Professional Service 

D Consultants • Purchasing 

• Consumer Service • Technical Service 

• Manufacturer/Supplier • Other 

i^. 

34. If a license, permit or certification (e.g. Master Electrical License, PE for engineers, CDL for truck 
drivers, etc.) is required to conduct any part of your company's business, please identify the 
individual(s) holding the license, permit or certification and provide a copy 

Name of the 
Holder/Registrant 

Type of License/ 
Permit/Certification 

Issued by Issue Date 
(mm/yy) 

Exp. Date 
(mm/yy) 

35. s your company bonded? Yes No_ 

If "Yes", please provide detail; 

Name of Agent/Broker 

s your company insured? Ye 

Surety Co. 

s No If "Yes", please pre 

Bonding Limit 
Single $ Aggregate $ 

vide detail: 

Canler Name $ Amount of Liability Insurance 

37. Please list the company's major equipment or machinery 

Type Depreciated $ 
Value 

Acquisition Date 
(mm/yy) 

Owned or Leased 
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38. List rented, leased or owned warehouse, plant and office facilities - Submit copy of lease, deed or 
mortgage 

Facility Type 

A t -

Owner or Name of Lessor and/or 
rental agent 

Amt of yearly payment 

39. Does your company share office space, personnel or equipment with any other company? 

Yes No 

If "Yes", please provide details. 

Company Name Phone Personnel 
(X) 

Office 
Space 

Yard 
Space 

(X) 

Equipment 
("X") 

Machinery 
(X) 
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ACKNOWLEDGEMENTS AND VERIFICATION 
FIRST, this certification application form, the supporting documents, and any other information provided in support ofthe application is 
considered part of the application. Any false statements or misrepresentations in the application may result in the applicant's 

. disqualification from certification as Minority and/or Woman-owned Business Enterprise (M/WBE) by The Port Authority of New York 
and New Jersey for him/herself and its subsidiaries, which are included in the term "Port Authority". 

SECOND, the information contained herein is subject to the Port Authority's Freedom of Information policy as reflected in the resolution 
adopted by the Committee on Operations ofthe Port Authority on August 13, 1992. 

THIRD, thePort Authority may require further proof of eUgibility for certification in addition to the information disclosed in this 
application and the applicant shall cooperate with the Port Authority in supplying the additional information. By completing this 
application, the applicant agrees to submit the additional proof required and acknowledges that the Port Authority may decide to deny the 
apphcation if the additional proof is not submitted within 30 days after it is requested. 

FOURTH, by filing this application, the applicant consents to examination of its books and records and interviews of its principals and 
employees by the Port Authority for the purpose ofdetermining whether the applicant is, or continues to be, an eligible M/WBE. The 
applicant acknowledges that its certification may be denied if such examinations or interviews are refused or if the Port Autiiority 
determines, as a result ofthe examinations or interviews, that the apphcant does not qualify for certification as a M/WBE. 

FIFTH, by filing this application, the applicant consents to inquiries being directed by the Port Authority to the applicant's bonding 
companies, banlcing institutions, credit agencies, contractors, clients and other certifying agencies for the purpose of ascertaining the 
applicant's eligibility for certification. If the applicant fails to permit such inquiring to be made, such failure may be grounds for denying 
or revoking the applicant's certification. 

SIXTH, the applicant agrees that it will advise the Port Authority of any change in the ownership or operational and managerial control 
of apphcant's business after the certification application has been filed within 30 days of such change. 

SEVENTH, certification is normally granted for a period of five (5} years. However, thePort Authority may require submission of anew 
application, additional information, examinations ofthe apphcant's principals and employees at any time before the expiration ofthe five-
year certification period. The applicant's failure to submit such material or to consent to such examinations and interviews will be 
grounds for revocation of certification. 

EIGHT, the filing of this application, its acceptance by the Port Authority, and any subsequent certification of Uie applicant by the Port 
Authority, is not intended to and does not create any procedural or substantive rights enforceable at law by the applicant agamst the Port 
Authority, its Commissioners, officers, agents or employees and any such certification is only intended to facilitate the identification of 
qualified and bona fide MAVBEs. 

. NINTH, the Code of Ethics certification attached hereto shall be considered part of this certification application and the apphcant is 
advised to familiarize him/herself with the terms of the certification prior to submitting this application. 

TENTH, in submitting this application the applicant and each person signing on behalf of the applicant certifies that, to the best of their 
knowledge and belief, the following statements are true and correct: 

A) No individual who is current or former employee ofthe Port Authority or its subsidiaries (i.e., Port Authority Trans-Hudson 
Corporation (PATH), Newark Legal and Communications Center Urban Renewal Corporation) other than those individuals 
identified in the space immediately below (1) owns an interest in; or (2) has involvement in a relationship with the applicant 
firm (a) from or as a result of which the individual has received within the past year, or is entitied to receive in any future year, 
more than $1,000 or its equivalent; or (b) which has a market value in excess of $1,000. '*(List here any such current or former 
Port Authority Employee (s)) 

B) No individual who is a current or former employee ofthe Port Authority or its subsidiaries other than those individuals 
identified in the space immediately below (1) holds a position in the applicant firm such as an officer, director, tiiistee, partner, 
employee, or a position of management: or (2) acts as a consultant, agent or representative ofthe firm in any capacity. *(List 
here any current or former Port Authority Employee (s)) 

•Included within the scope of this certification are the individuals identified by the applicant in response to questions 4,4a, 8d, 
9,10,10a, 17,18.19,24 and 25. 

ELEVENTH, the criteria for certification by the Port Authority as a Small Business Enterprise are outlined in the documentation entitled 
"Small Business Enterprise Program (SBE) Administered by The Port Authority of New York and New Jersey" which accompanies this 
application. Iftheapphcantbeheves that he/she is eligible for SBE certification, he/she may request that this application also be treated 
as 
an SBE certification application by signing below. If signature is provided, all acknowledgments and provisions of this M/WBE 
certification shall also apply. 

Applicant Date _ ^ 
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VERIFICATION 

STATE OF ^ ) 

SS: 
COUNTY OF ) 

(A) (For Sole Propiietorships, Partnerships, and Limited Liability Partnerships) 

_, being duly swom, states that he or she is the owner of (or a 
Partner in) the entity making the foregoing application and that the statements and representations made in the 
application are true to his/her own knowledge. 

Signature Date 

(B) (For Corporations and Limited Liability Companies) 

, being duly swom, states that he/she is the 
Name of Corporate Officer 

of 
Title of Corporate Officer Name of Corporation 

the entity making the foregoing application, that he/she has read the application and knows its contents, that the 
statements and representations made in the application are true to his/her knowledge, and that the application is 
made at the direction of the Board of Directors ofthe Corporation. 

Corporate Seal Signature Date 

Swom to before me this day of , 20 

Notary Public 

Mail to: The Port Authority of New York and New Jersey 
Office of Business & Job Opportunity - Certification Unit 
233 Park Avenue South, 4'̂  Floor 
New York, NY 10003 
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CODE OF ETHICS CERTIFICATION 

In signing and submitting the annexed Certification Application, each applicant and each person signing on behalf of any 
applicant certifies that they have not made any offers or agreements or given or agreed to give anything of value or taken 
any other action with respect to any employee or former employee of The Port Authority of New York and New Jersey or 
any of its subsidiaries (hereinafter referred to as the "Authority") or any immediate family member of either which would 
constitute a breach of ethical standards under the Code of Ethics and Financial Disclosure dated as of July 18,1994 (a copy 
of which is available upon request to the Office of Regional and Economic Development /Business & Job Opportunity), nor 
do they have any knowledge of any act on the part of such employee or former employee relating either directly or 
indirectly to the applicant which constitutes a breach ofthe ethical standards set forth in said code. 

As used herein, "anything of value" shall include but not be limited to any (a) favors, such as meals, 
entertainment, transportation (other than that contemplated by an Authority contract), etc., which 
might tend to obligate the Authority employee to the Contractor and (b) gift, gratuity, money, goods, 
equipment, services, lodging, discounts not available to the general public, offers or promises of 
employment, loans or the cancellation thereof, preferential treatment or business opportunity. Such 
term shall not include compensation contemplated by any Authority contract. 

The foregoing certification shall be deemed to have been made by the applicant as follows: If the applicant is a 
corporation, such certification shall be deemed to have been made not only with respect to the application itself, but also 
with respect to each director and officer, as well as, to the best ofthe certifier's knowledge and belief, each stockholder 
with an ownership interest in excess of 10%; if the applicant is a partnership, such certification shall be deemed to have 
been made not only with respect to the apphcant itself, but also with respect to each partner. Moreover, the foregoing 
certification, if made by a corporate applicant, shall be deemed to have been authorized by the Board of Directors ofthe 
applicant, and such authorization shall be deemed to include the signing and submission ofthe bid and the inclusion therein 
of such certification as the act and deed of the corporation. 

In any case where the applicant carmot make the foregoing certification, the applicant shall so state and shall fumish with 
the application, a signed statement that sets forth in detail the reasons thereof 

The foregoing certification or signed statement shall be deemed to have been made by the apphcant with Ml Joiowledge 
that it would become part ofthe records ofthe Authority and that the Authority will rely on its truth and accuracy in 
granting certification. 

Applicants are advised that knowingly providing a false certification or statement pursuant hereto may be the basis for 
prosecution for offering a false inshiiment for filing (see e.g.. New York Penal Law, Section 175.30 et. Seq.). Applicants 
are also advised that the inability to make such certification will not, in and of itself disquaHfy an applicant, and that in each 
instance the Authority will evaluate the reasons therefore provided by the applicant. 
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Supporting Documentation Checklist 

REQUIRED FOR ALL APPLICANTS Attach copies ofthe following documents, as applicable. Indicate 
documents submitted by checking appropriate boxes. PLEASE PROVIDE COPIES OF SUPPORTING 
DOCUMENTS ONLY - NOT THE ORIGINALS. The minimum documentation required for certification is 
listed below, but is not limited to this list. A representative may request additional documents during the 
application review process, if warranted. 

n 1 Resumes for all principals, partners, officers and/or key employees ofthe firm. Provide home address, 
telephone number, education, training, and employment with dates and specific duties with the company 

n 2 Proof of ethnicity for each person with ownership interest (valid passport, ethnic birth certificate)* 

• 3 Proof of U.S. Citizenship (valid U.S. passport, ethnic birth certificate, naturalization certificate)* 

• 4 Proof of permanent resident aHen status (vahd permanent resident alien "green" card showing expiration 
date)* 

D 5 Bank signature card, bank resolution or letter fi^om bank identifying persons authorized to conduct 
transactions on each account 

D 6 Lease agreement or.proof of ownership (deed/mortgage) for business location(s) 

D 7 Proof of any certification (including SBA 8(a)), decertification, or denial from another govemmental 
agency, department, or authority 

D 8 Copies ofany licenses, permits and/or accreditations required for conductmg business 

n 9 Proof of sources of capitalization/investments (purchase receipts, any loan agreements) 

D 10 Any employment agreements 

• 11 All third party agreements including: equipment rental, purchase agreements, management service 

agreements, etc. 

• 12 Vehicle registration(s) for any vehicle used for business purposes 

D 13 Current financial statement (statement of cash flows, balance sheet, or profit and loss statement) 
n 14 Most recent three years' business Federal, State and City tax retums (all pages, all schedules); Prior two 

(2) years of personal tax returns (104O's) for each person with ownership interest, including all 
applicable W-2 forms and schedules if in business less than three years 

Hfyou have one document that satisfies the requirements for numbers 2~4y submit only one copy. 
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REQUIRED FOR A SOLE PROPRIETORSHIP 
n Copy of Business Trade Name or Certification Trade Name filed with County Clerk 

(If doing business under an assumed name) 

REQUIRED FOR A PARTNERSHIP AND JOINT VENTURE PARTNERSHIP 

Attach copies ofthe following: (Indicate documents submitted by checking appropriate boxes) 

D 1. Business Certificate 

• 2. Partnership Agreement 

REQUIRED FOR A LIMITED LIABILITY COMPANY (Check appropriate boxes below) 

n 1. Sole Proprietorship 

D 2. Corporation 

n 3. Partnership Agreement 

Attach required documents and indicate documents submitted by checking appropriate boxes 

D 1. Certificate of formation and/or organization 

D 2. Operating and/or managing agreements 

n 3. Franchise and/or third-party agreement 

REQUIRED FOR A CORPORATION 

Attach documents ofthe following: (Indicate documents submitted by checking appropriate boxes) 

D 1. Articles of incorporation, including date approved by State 

n 2. Corporation By-Laws 

n 3. Minutes of fnst corporate organizational meetmg and amendments 

D 4. Copies of all issued stock certificates fi'ont and back, as well as next un-issued certificate 

n 5. Copy of stock ledger 

n 6. If applicable, fumish copies of agreements relating to: 

a. stock options 
b. shareholder agreements 
c. shareholder voting rights 
d. restriction on the disposal of stock loan agreements 
e. facts pertaining to the value of shares 
f. buy-out rights 
g. restrictions on the control ofthe corporation 
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SMALL BUSINESS ENTERPRISE PROGRAM 
ADMINISTERED BY 

THE PORT AUTHORITY OF NEW YORK AND NEW JERSEY 

The Small Business Enterprise Programs are designed to promote New York and New Jersey 
businesses and to provide them with the advantage of competing against firms of like size and 
expertise in a limited competirive environment. In order to be eligible to participate in opportunities 
set-aside for the programs, the Port Authority must certify a firm as a Small Business Enterprise. To 
be eligible for certification, firms at a minimum: 

• Must have a principal place of business in either New York or New Jersey. 

• Must have operated that specific type of business for at least three (3) years. 

• Must not exceed the average annualized gross revenue limitarions cited below for the last three (3) 
fiscal years. 

Average Annualized Gross Revenue Limitation and other Port Authority Pre-requisites by 
Procurement Category. 

a Construction - $14 million 
The Port Authority's Engineering Department must also qualify construction firms. This requires 
the submittal of acceptable references for completed contracts. A minimum of three acceptable 
references is required for each construction specialty area. 

Q Architectural & Engineering (A&E) - $4.5 million 
• Landscape Architectural Services - $7 million 
• Marine Engineering & Naval Architecture - $18.5 million 

In addition to adhering to maximum gross revenues Thresholds, A&E firms must also have 
minimum average annual revenues of more than $100,000 over the last three (3) fiscal years. 

a Commodity - $7 million 
Commodity firms eligible to participate are provided a five percent (5%) price preference in 
designated contracts solicited by the Port Authority's Procurement Division. 

a Janitorial Maintenance - $16.5 million 

D Unarmed Guard Service - $18.5 million 

a Financial Services - $7 million 
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INFORMATION FOR DETERMINING JOINT VENTURE ELIGIBILITY 

Return your submittal to: The Port Authority ofNYA NJ 
Office of Business and Job Opportunity 
233 Park Avenue South, ^* Floor 
New York, NY 10003 

Firms not currently certified should call (212) 435-7808 for information 

(NOTE: This form need not be completed if all joint venture firms are Af/W/DBEs 
The Joint Venture approval is valid through the duration of the Port Authority contract) 

L NAME OF JOINT VENTURE: 

2. ADDRESS OF JOINT VENTURE: 

3. TELEPHONE NUMBER (S) OF JOINT VENTURE: 

4. (A) IDENTIFY THE HRMS wmcH COMPRISE THE JOINT VENTURE. (THE MINORITY OR WOMAN-

OWNED OR DISADVANTAGED BUSINESS ENTERPRISE PARTNER MUST COMPLET A UNIFORM CERTIFICATION 
APPLICATION - SCHEDULE A) 

(B) DESCRIBE THE ROLE OF THE M A V / D B E IN THE JOINT VENTURE: 

5. NATURE OF THE JOINT VENTURE'S BUSINESS: 

6. PROVIDE A COPY OF THE JOINT VENTURE AGREEMENT. 

SCHEDULE B 
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7. WHAT IS THE CLAIMED PERCENTAGE OF MBE OR WBE OF DBE OWNERSHIP? 

8. OWNERSHIP OF JOINT VENTURE*. (THIS NEED NOT BE FILLED IN IF DESCRIBED IN THE 

30INT VENTURE AGREEMENT) 

(A) pRoprr AND LOSS SHARING: 

(B) CAPrfAL CONTRIBUTIONS, INCLUDING EQUIPMENT: 

(C) OTHER APPLICABLEowNERsmp H^JTERESTS: 

9. CONTROL OF AND PARTICIPATION IN THIS CONTRACT. IDENTIFY BY NAME, RACE, SEX 

AND "HRM'* THOSE INDIVIDUALS AND THEIR TITLES WHO ARE RESPONSIBLE FOR DAY-TO-DAY 

MANAGEMENT AND POLICY DECISION-MAKING, BUT NOT LIMITED TO, THOSE WITH PRIME 

RESPONSIBILITY FOR: 

GROUP 

NAME & TITLE SEX CODE* FIRM 

FINANCUL DECISIONS 

DM DF 

DM DF 

MANAGEMENT DECISIONS, SUCH AS: 

ESTIMATING 

MARKETING AND SALES 

DM DF 

DM DF 

DM DF 

DM DF 

-2-
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HIRING AND FIRING OF MANAGEMENT PERSONNEL 
DM OF 
QM DF 

PURCHASING OF MAJOR TTEMS ORSUPFLffiS 
^ DM DF 

DM OF 

SUPERVISION OF FIELD OPERATIONS 

DM OF 

^ ^ _ ^ _ _ _ _ ^ ^ _ ^ _ ^ DM DF 

*GRoui» CODE KEY 
01 - BLACK 02A - HISPANIC 03A - ASIAN-PACIFIC 04 - NATIVE AMERICAN 

02B - PORTUGUESE 03B - ASIAN-INDIAN 05 - NON-MINORITY 
02C-SPANISH 06-OTHER 

-3-
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Affidavit 

"The undersigned swear that the foregoing statements are correct and include all material 
Information necessary to identify and explain the terms and operation ofthe joint venture 
and the Intended participation by each joint venturer in the undertaking. Further, the 
undersigned agree to provide to the grantee current and complete information and any 
proposed changes to the joint venture arrangement. The undersigned also agree to permit 
authorized representatives of the grantee or the Federal-funding agency to audit and 
examine the books, records and flies of the joint venture, or those ofeach Joint venturer 
r^evant to the joint venture. Any material misrepresentation will be grounds for 
terminatlDg any contract which rtiay be awarded and for initiating action under Federal or 
State laws concerning false statement." 

NAME OF FIRM NAME OF FIRM 

SIGNATURE SIGNATURE 

NAME NAME 

TITLE TITLE 

DATE DATE 

State of County of. 

On this day of , 20 , before me appeared (name) 
to me personally known, who, being duly sworn, did execute the 

foregoing affidavit, and did state that he or she was properly authorized by (name of firm) 
to execute the affidavit and did so as his or her free 

act and deed. 

Notary Public 

State of County of 

On this day of ,20 , before me appeared (name) 
to me personally known, who being duly sworn, did execute the 

foregomg affidavit, and did state that he or she was properly authorized by (name of firm) 
- to execute the affidavit and did so as his or her free 

act and deed. 

Notary Public 

-4-
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PA 3749 A/5-07 

THE PORT AUTHORITy OF NY & NJ 
Office of Business and Job Opportunity 

Contract Number: 

Contractor Name: 

Mailing Address: 

Tdephcnft Nnmber! 

CONSTRUCTION 
MBEAVBE^BE PARTICIPATION PLAN 

MODIFIED 

Contract 
Description: 

PAGE OF 

Contract AniHiDt: 

CoQtntct Goals: MBE WBE DBE 

•Name, Address, _Phone Number of PA GcrtiDed 
MBE/WBE/DBE subcontractor (including imnic of contact 

Indicaic 
MBE, WBE 

Or DBE 

Description of Work, Services to be provided. AfliicJpatcd 
\Vberc ^plicable, specify "supply" or "install date work will 
or both "suppl>'" and "install." start nnd finish 

TOTAL: 

•Approximate S 
amount of M/W/DBE 
SubcoQtntct 

MBE/WBE/DBE. 
% of Total 
Contraa Amount 

Signature of Contractor: 

Print Name: 

TiUc: Date 

FOR OBJO USE ONLY 

Conttact Goals; D J^proved Q Waived Q Rejected 
Reviewed by: 

OBJO Business Development Representative 

Print Name; Date 

Distribution: Original - OBJO; Copy 2 - aigmccr of Constnjction; Copy 3 - Contructon Copy 4 - Line Department 
*PIease Note: supplies, equipnicm and material men arc only credited 60?'* towanls the MTW.'DBE goal. Please adjust calculations accordingly. 

Schedule C 
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INSTRUCTIONS ^ 

CONTRACTOR INSTRUCTIONS: Contractor is required to submit a MBE/WBE Participation Plan and/or best efforts documentation to the designee identified 
in the contract book within 7 days after the opening ofthe Proposals for this Contract. 

ENGINEER OF CONSTRUCTION INSTRUCTIONS: After the review ofthe submitted MBE/WBE Participation plan, forward to the Office of Business and 
Job Opportunity via fax at (212) 435-7828 or PAD to 233 PAS 4'*' Floor for review and approval. Approved/waived/rejected plan will be retumed within 10 business 
days of receipt of this document. Engineer of Construction will advise vendor ofthe results ofthe MBE'WBE Participation Plan review. 
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Contract No: 

Contract Titie: 

Contractor 

Period Reporting: 

Payment Appt #: 

% Project Completed: 

lEnmpti. IWIiW-ltWVM) 

ESTIMATED 

TOTAL 
SUBCONTRACT 

AMOUNT 

C^'tiDA '•CtilimnB 'CdoamC 

AMPUNT? PAIP 
Prior 

Statement 

This 

Statemenf 

Cumuiative 

To-Dafe 

$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 

M 
$0 

$0 

$0 
$0 
$0 
$0 
$0 
$0 
_|0 

SUPPLIERS/LESSORS 

(Indicate) 
MBB 
WBE 
DBE 

TOTAL 
AMOUNT 

SUPPUER 
AGREEMENT 

AMOUrOS PAID 

Prior 
statement Statement 

•Cumulative 

Tomato 

SO 
JO 

M. 
JO 
JO 
so 

Date Prepared: 

Prepared tjy. 

Tills: 

Officei's Slgnsiure: 

Dale Received: 

Reviewed By: 
Trtle: 

Schedule D 

Ttw Port Authority of NY NJ CMD^tUMMfH of Payments Form 01/99 
k) 
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FINAL 
STA TEMENT OF PA XMENT 

TO MAV/DBE SUBCONTRACTORS/LESSORS/SUPPLIERS 

<^m3-w^m^:im&^^^Ms^^m^ w$imM;im;-^^m-m:}i -i ^^^i^f^^v^mi^^-^.-^^^''''^ 
Cwitract No: 

Contract Title: 

Contractor: 

Period Reporting: 

Payment Appi #: 

% Project Completed: 

& Final 

100% 

SUBCONTRACTOR'S NAMB 

TOTAL 
SUBCONTRACT 

AMOUNT 

Column A 

AMOUN 
+ CoArfi"B iCMTinC 

Prior 
Statement 

S PAID A TO BE PAID 

This 
Statement 

Cumutative 
TO'Date 

JO 
_$0 
$0 

JO 

JO 
$0 

$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 

JO 
so 

SUPPLIERS/LESSORS 

(Indicate) 

MBE 
WBE 
DBE 

TOTAL 
AMOUNT 
SUPPUER 

ACHEEMEHT 

AMOUNTS PAID & TO BE PAID 

Prior 
Statement 

r/j/s 
statement 

Cumutative 
TO'Date 

$0 

JO 
$0 

Date Prepared: 
Prepared by: 

Title: 
Officer's Signature: 

Date Received: 
Reviewed By: 

Title: 

Schedule D 
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ATTACHMENT "C" 
INVENTORY OF STOCK 

I 
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PROCURED AND STORED STEEL 
WORK PACKAGE 4B 
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MASTER 4B 
BUSHWTCK METALS 
ASTM A572, GR. 50 
1/2"X72"X240" 
1/Z'X72"X12<r 
1/2" X 36" X 240" 
TOTAL BUSHWICK 

METALS USA 
ASTM A572, GR. 50 
2-1/2 X 98" X 240" 
TOTAL METAU USA 

PIECES 
55 
10 
5 

PIECES 
10 

TRANS Ar.^£Ria*.N:EXCMAFEU 
ASTM A572. GR. 50 PIECES 

7/8 X 96" X 240" 22 
7/8x96" X 168" 1 
TOTAL CHAPEL 

WT6 X 20 
BEAM 
WT 
WT 
WT 
TOTAL 

W n X 2g.5 
BEAM 
WT 
WT 
WT 
TOTAL 

WT8 X 33.5 
BEAM 
BEAM 
SEAM 
BEAM 

WT 
TOTAL 

WT9x53 

BEAM 
BEAM 
BEAM 
WT 
TOTAL 

WT10.5 X 55.5 
BEAM 
BEAM 
SEAM 
BEAM 

20.42 
20.42 
20.42 

102.1 

35.74 

35.74 

PIECES 
71 
112 
12 
12 

PIECES 
16 
104 
8 
8 

PIECES 
30 
4 
16 
4 

12 

PIECES 
2 
3 
43 
28 

PIECES 
2 
3 
40 
1 

SIZE 
50 
50 
49 
IS 

SIZE 
35 
40 
35 
19 

SIZE 
50 
46 
32.5 
19 

50 

SIZE 
60 
50 
40 
40 

StZE 
70 
65 
40 
30 

FOOTAGE 
6.600 
600 
800 

FOOTAGE 
1,600 

FOOTAGE 

3,520 
160 

FOOTAGE 
3,550 
5,600 
588 
192 
9,930 

FOOTAGE 
560 
4,160 
280 
152 
5,1 S2 

FOOTAGE 
1,500 
184 
520 
76 

600 
2,880 

FOOTAGE 
120 
150 
1.720 
1,120 
3,110 

FOOTAGE 
140 
195 
1,600 
30 

WEIGHT 
134,772 
T2,252 
16,338 
163,360 

WEIGHT 
163.350 

163.360 

WEiGKT 
125,305 

5,718 
131,523 

WEIGHT 
142,000 
112,000 
11,760 
3,8^0 
269.6Q0 

WEIGHT 
29.680 
110.240 
7,420 
4,028 
151,338 

WEIGHT 
100.500 
12,328 
34,840 
5,092 

20,100 
172,860 

WEIGHT 
12,720 
15,900 
182.320 
59,380 
270,300 

WEIGHT 
15.540 
21,645 
177.600 
3,330 
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TOTAL 

TOTAL LUTZ 

SELCO 
BRACES 
VVT6X20 
WT7X26.5 
WT7X26.5 
WT8X33.5 
WT8X33.5 
WT8X33.5 
WT8X33.5 
WT10.5X55.5 
VVT18J(91 

WT18X91 
TOTAL 

FRICTION COLLARS 
Level 2 Friction CoIlarB 
TYPE 
Type 1 
Type 2 
Types 
Type 4 
Type 5 
Type 5 
Type 7 
Types 
TOTAL 

'CL'kWFS 
PIECES 
9 
92 
11 
1 
1 
1 
31 
10 
1 
1 

r4:ssiKG 
SIZE 
50 
40 
46 
19 
30 
10 
50 
40 
50 
18 

from PCW 17 1/2" 
LENGTH 
4'-11" 
X- 9" 
5'- 3" 
8'-3" 
8'- 9" 
6'-3" 

r - r 
l0'-6" 

LENGTH (in) 
59" 
33" 
63-
99" 
105" 
75" 
87" 
126" 

Level 2-5 Friction Collars Formed atSeIco 17 9/16" 
TYPE 
Type 1 
Type 2 
Type 3 
Type 4 
Types 
Type 6 
Type 7 
Types 
TOTAL 

LENGTH 
4'-11" 
2'-9" 
5'- 3" 
8'-3" 
8'- 9" 
6'- 3" 
7'-3" 
10'-6" 

LENGTH nn) 
59" 
33" 
63" 
99" 
105" 
75" 
87" 
126" 

Level 2-5 Friction CoHar Plate at Seico 17 9/16" 
TYPE 
Type 1 
Type 2 
Types 
Type 4 
Type 5 
Types 
Type 7 
Types 
TOTAL 

LENGTH 
4'-11" 
2'-9" 
S'-S" 
8*- 3" 
8'-9" 
6'- 3" 

r-3" 
10'-6" 

LENGTH (in) 
59" 
33" 
63" 
99" 
105" 
75-
87-
126" 

218,115 

1.082.243 

FOOTAGE WEIGHT 
450 
3680 
506 
19 
30 
10 
1550 
400 
50 
18 

PIECES 
0 
6 
12 
15 
9 
16 
0 
0 
58 

PIECES 
3 
32.5 
46 
0 
5 
4.5 
0.5 
1 
92.5 

PIECES 
0 
77.5 
0 
42.5 
0 
0 
12.5 
0 
132.5 

9,000 
97,520 
13.409 
637 
1.005 
335 
51.925 
22,200 
•4,550 
1.638 
202,219 

TOTAL NON-SELCO 
1.540,486 

(SETSt PIECES (SLEEVESl SLEEVE WT 
0 
12 
24 
30 
18 
32 
0 
0 
116 

U 7 
S1.S 
157 
245 
261 
186.5 
215 
314 

TOTAL WT 
0 
982 
3,768 
7,350 
4.698 
5.958 
0 
0 
22,766 

fSETSl PIECES (SLEEVESl SLEEVE WT TOTAL WT 
6 
65 
92 
0 
10 
9 
1 
2 
IBS 

147 
81.8 
157 
245 
251 
186.5 
216 
314 

fSETSl PIECES fSLEEVESl SLEEVE WT 
0 
155 
0 
85 
0 
0 
25 
0 
265 

147 
81.8 
157 
245 
261 
186.5 
215 
314 

682 
5.317 
14,444 
0 
2,610 
1.679 
216 
628 
25.148 

TOTAL WT 
0 
12,679 
0 
20,825 
0 
0 
5.400 
0 
38.904 
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Level 2-S Friction Collar Plate Balance 17 1/2" 

Type 1 
Type 2 
Types 
Type 4 
Type 5 
Type 6 
Type 7 
Types 
TOTAL 

Friction Collar Fabricated 
Friction Collar 1/2" Plate 
Tension Bar Z" x 6" x 20' 
Braces 
TOTAL SELCO 

LENGTH 
4'-11" 
2'-9" 
5'-3" 
6-3" 
8'-9" 
6-3" 
7'-3' 
10'-6" 

PIECES 
301 
355 
21 

LENGTH (in) 
59" 
33" 
63" 
99" 
105" 
75" 
87' 
126" 

WEIGHT 
47.913 
12^153 
17.136 
202.219 
388,425 

PIECES (SETS! 
5 
173 
4 
72 
2 
33 
5 
0 
295 

•i^Ot 

PIECE 
10 
346 
8 
144 
4 
68 
12 
0 
590 

'S (SLEEVESl SLEEVE WT 
147 
81.8 
157 
245 
251 
185.5 
216 
314 

ACCOUNTEH FCR m ?HVEK'rop.v ASOVE 

TOTAL WT 
1.470 
28.303 
1.256 
35,280 
1.044 
12.309 
2.592 
0 
82,254 

LINDEN 
TRAILER #7460 
BRACES 
WT10.5x55.5 
WT10.5X 55.5 
WT10.5X 55.5 
WT10.5X 55.5 
WT10.5X 55.5 
WT10.5x55.5 
WT10.5x55.5 
WT10.5X65.5 
WT10.5x55.5 
WT10.5x55.5 
WT10.5x55.5 
WT10.5X 55.5 
WT10.5x55.5 
WT10.5X 55.5 
WTIO.Sx 55.5 
WT10.5X 55.5 
WTIO.Sx 55.5 
WTIO.Sx 55.5 
WTIO.Sx 55.5 
WT10.5x55.5 
WT10.5X 55.5 
WT10.5X 55.5 
WT10.5x55.5 
WT10.5X 55.5 
WTIO.Sx 55.5 
WT10.5x55.5 
Wn0.5x 55.5 
TOTAL 

TRAILER #7079 
COLUR CLAMf>S 
11/2" holes 
11/2" holes 

PIECES 

PIECES 
1069 
20 

LENGTH 
9-
9' 
9' - 2" 
S--!" 
9*-3" 
9' 
9" - 2" 
5' - 1 " 
14"-a-
6"-3" 
9'-3" 
9'-5" 
9' - 4" 
6-8-
8'-11" 
13'- 8" 
i r - 8 " 
6- - 5" 
9- - 4" 
5'-6" 
9'-2" 
8'-7-
9'-2" 
9' 
9'-9" 
8'-8" 
4" -10" 

LENGTH 
53450.0 
1000.0 

WEIGHT 
499.5 
499.5 
508.8 
282.1 
513.4 
499.5 
508.8 
282.1 
814.0 
346.9 
513.4 
522.6 
518.0 
314.5 
494.9 
758.5 
647.5 
356.1 
518.0 
305.3 
508.8 
476.4 
508.8 
499.5 
541.1 
481.0 
268.3 
12987.0 

WEIGHT 
53144.9 
994.3 
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54139.2 

TRAILER #7455 
BRACES 
WT6x20 
WT6x20 
WT6x20 
WT6X20 
WT6x20 
WT6x20 

WT6X20 
WT6X20 
WT6X20 
WT6x20 
WT6X20 
WT6x 20 
WT6x20 
WT6X20 
WT6x20 
WT6x20 
WT6X20 
WT6x20 
Wr^0.5x 55.5 
WTIO.Sx 55.5 
WTIO.Sx 55.5 
WTIO.Sx 55.5 
V/T6X20 
WTIO.Sx 55.5 
V\/T10.5x565 
WT6X20 
WT6x20 
WT10.5x55.5 
Wrn 0.5X55.5 
WT6x20 
WT6x20 
WT6x20 
WT6X20 
WrnO.Sx 55.5 
WT10.5x55.5 
WT6X20 
WT6x20 
WT6x20 
WT6X20 
WT6x20 
WT6x20 
WT6x20 
TOTAL 

TRAILER #8058 
COLLAR CLAMPS 
1 7/16" holes 

TOTAL 

TRAILER #7274 

BRACES 

PIECES LENGTH 
1 14*-2" 
i 14'- 3" 
1 18'-4" 
1 14'- 5" 
1 14'-9" 
1 14'-6" 
1 14' - 9" 
1 14' - 5" 
1 14'-10" 
1 13' -10" 
1 14' - 8" 
1 18'-9" 
1 16'-10" 
1 15'-3" 
1 15'-6" 
1 1 6 - 3 " 
1 15--2-
1 17--2" 
1 18' - 9" 
1 18'-6" 
1 20' - 3" 
1 19' 
1 15'-6" 
1 20*-7" 
1 20' - 2" 
1 3' - 1 " 
1 9 ' - i r 
1 17'-4-
1 18'-5" 
1 8' 
1 8' - 3-
1 16 - 4" 
1 19 ' -5 " 
1 16'-2" 
1 20' - 9" 
1 8' - 5-
1 8' - 6" 
1 8' - 9-
1 9 ' - i r 
1 1 5 ' - 1 " 
1 15'-7" 
1 1 9 ' - 1 " 

PIECES LENGTH 
972 48600.0 

PIECES LENGTH 

WEIGHT 
283.3 
285.0 
366.7 
288.3 
295.0 
290.0 
295.0 
288.3 
296.7 
276.7 
293.3 
375.0 
336.7 
305.0 
310.0 
325.0 
303.3 
343.3 
1040.6 
1026.8 
1123.9 
1054.5 
310.0 
1142.4 
1119.3 
61.7 
198.3 
962.0 
1022.1 
160.0 
165.0 
326.6 
388.3 
897.3 
1151.6 
168.3 
170.0 
175.0 
198.3 
301.7 
311.7 
381.7 
19413.6 

WEIGHT 
48322.6 
48322.6 

WEIGHT 
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Wr7x26.5 
WT7x26.5 
WT7x 26.5 
Wr6x20 
WT7x265 
WT7x 26,.5 
WT7x26.5 
WT7x26.5 
WT7x 26-5 
WT7x 26.5 
Wr7x 26.5 
WT7x 26.5 
WT7x 26,5 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 28,5 
WT7x 26,5 
WT7x26,5 
V^T6x20 
Wr6x2D 
WT6X20 
WT6X20 
WT6x 20 
WT7x 26.5 
m i x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 28,5 
WT7x26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7X26.5 
WT7x 26-5 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 28.5 
WT7x 26;5 
V̂ HTx 26.5 
WT7x 26.5 
WT7x 26,5 
Wrrx 26.5 
Wnx26,5 
WT7x 26,5 
Wr7x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
V7T7X26.5 
WT7x.26;5 
WTZx 26.5 
WT7X 26.5 

1 1.96 
1 2 ' -10" 
1 2 ' - i r 
1 4.08 
1 3.23 
1 3.32 
1 3.38 
1 3:62 
1 3.69 
1 3 ' - 9 " 
1 3' - 9" 
1 4.03 
1 4.05 
1 4.13 
1 4.22 
1 4.3 
1 4.32 
1 5.06 
1 5.15 
1 8.43 
1 8.43 
1 9 
1 9 
1 9.25 
1 7.08 
1 7*-4" 
1 T - T 
1 7" - 9" 
1 7*-10" 
1 7.93 
1 8* 
1 8' 
1 8"-3" 
1 3 ' -3 " 
1 • 8,26 
1 8.3 
1 8.4 
1 8 ' -5 " 
1 8.44 
1 8.48 
1 8.48 
1 8.5 
1 8.58 
1 8' - 8" 
1 6' - 8" 
t 6.69 
1 8.71 
1 8.84 
1 8.94 
1 8.98 
1 9.08 
1 9.11 
1 9.16 
1 9.16 
1 9.2 

51.9 
75.0 
77.4 
81.6 
85.6 
88.0 
89,6 
95.9 
97.8 
99,4 
99.4 
106.8 
107.3 
109,4 
111,8 
114.0 
114.5 
134,1 
136.5 
168.6 
169,6 
180.0 
180.0 
185.0 
187.6 
.194.2 
200,9 
205.4 
207.5 
210.1 
212.0 
212.0 
21B.6 
218.6 
218.9 
220.0 
222.6 
223.1 
223.7 
224.7 
224J 
225.3 
227.4 
229.8 
229.8 
230.3 
230.8 
234.3 
236.9 
238.0 
240:6 
241.4 
242.7 
242.7 
243.8 
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WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
Wr7x26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7X26.5 
WT6X 20 
WT7x 26.5 
WT7x 26.5 
WT7X26.5 
WT7x 26.5 
WT7x 26.5 
>/VT6x 20 . 
WT7x26.5 
WT6x20 
WT6x20 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
Wr7x 26.5 
VyT7x 26.5 
WT6x20 
WT6x20 
WT7x 26.5 
WT6x20 
WT6x20 
WT7x 26.5 
WT7x 26.5 
WT7X 26.5 
WT7x 26.5 
Wr/x 26.5 
WT7x 26.5 
WT7x 26.5 
WT7x 26.5 
W77x 26.5 
WT7x 26.5 
V^6x20 
WT7x 26.5 
WT6x20 
WT6X20 
WT6x 20 
WT7x 26.5 
WT7x26,5 
WT7x 26.5 2 

9.24 
9,26 
9.29 
9.3 
9.35 
9.44 
9,61 
9.7 
9.93 
11.35 
12.33 
12.71 
12 ' -10" 
1 2 ' - 1 1 " 
IB­
S'-10" 
12' -10" 
16 ' -5 " 
13.34 
3--7" 
13.44 
7' - 7" 
7' - 8" 
21 ' - 9" 
8' - 3" 
18 ' -6" 
18 ' -7 " 
7' - 9" 
7 * -11 " 
14' 
7 * -11 " 
3' - 9" 
16 ' . 3" 
16 ' -5 " 
2 ' - 1 1 " 
1 8 ' - 1 1 " 
19' 
2 ' - 8 " 
8 ' - 5 -
8' - 9" 
8 ' - 8 " 
8 ' - 9 " 
8' - 9" 
8' - 9" 
14.62 
8 ' - 6 " 
8 ' - 7 " 
22' - 1 " 
7' - 9" 
18 ' - 7" 
1 6 - 7 " 
18 ' -10" 
7 ' -10" 
2 ' - 1 1 " 
8' 

244.9 
245.4 
246.2 
246.5 
247.8 
250.2 
254.7 
257,1 
263,1 
300,8 
3267 
336.8 
340.0 
342.4 
344.5 
234.1 
340.1 
328,3 
353.5 
95.0 
356.2 
201,0 
203.2 
415.0 
218.6 
370.0 
371.7 
410.8 
209,8 
371.0 
209.8 
198.8 
325.0 
328.3 
77.3 
378.3 
380.0 
70.7 
223.0 
231,9 
229,7 
231,9 
231.9 
463.8 
387,4 
225.3 
227.5 
441.7 
205.4 
371.7 
331,7 
376,7 
415.0 
77.3 
212.0 
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WT6x20 
WT7x 26.5 
WT7x 26.5 
WT6x20 
WT6x20 
WT7X26.5 
WT7x 26.5 
WT7x 26.5 
WHx 265 
WT7x 26.5 
WT7x 26.5 
Wr7x 26.5 
Wr7x 26.5 
WT7x 26.5 
WTex20 
WT7X 26,5 
WT6x20 
V\n-7x 26.5 
WT6x20 
WHx 26.5 
Wr7x 26.5 
WT7x 26.5 

Wr6x20 
WT7x 26.5 

WT6x20 
WT6x20 
Wnx26.5 
Wr7x 26.5 
WT6x20 
Wr7x 26.5 
Wr6x20 
WT7x 26.5 
WT7x 26.5 
WT7X26.5 
V^n-7x26.5 
WT7x 26.5 
WT7x 26.5 
Wr6x20 
Wr7x26.5 
Vtfr6x20 
Wr7x26.5 
Wr7x26.5 
Wr9x53 

WTBX53 
Wr7x26.5 
TOTAL 

TRAILER #14433 
COLLAR CLAMPS 
17/16-holes 
TOTAL 

TRAILER #19845 
COLLAR CLAMPS 

1 17' 
1 16.48 
1 2 ' - i r 
1 21 ' -6" 
1 22' - 4" 
1 8' - 8" 
1 8' - 8" 
2 8.58 
1 17.23 
1 8 ' - 9 " 
1 3' - 9" 
1 17.63 
2 8.82 
1 3' -10" 
1 18'-10" 
1 8' - 9" 
1 19 ' -3" 
2 8- - 8" 
1 20' - 3" 
2 9.18 
1 18.4 
1 2' - 2" 
1 8 ' -9 " 
1 3 2 ' - 1 " 
1 8 ' -9 " 
1 14 ' -3" 
1 14' 
1 16' 
1 4' - 7" 
1 1 3 * - r 
1 10'-10" 
1 15 ' -3" 
1 17 ' -11 " 
1 T - r 
1 11*-10" 
1 1 2 ' - 1 " 
1 9' - 3" 
1 12'-10" 
1 15' 
1 6 ' -10" 
1 15 ' -2" 
1 2' - 9-
1 4 ' - 3 " 
1 16'-9" 
1 17' 
1 24.5 

PIECES LENGTH 
880 44000 

PIECES LENGTH 

340.0 
436.7 
77.3 
430.0 
446,7 
229.7 
229.7 
454.7 
458.6 
231.9 
99.4 
467.2 
467.5 
101.6 
376.7 
231.9 
385.0 
459,3 
405.0 
486.5 
487.6 
57.4 
293.1 
641.7 
231.9 
285.0 
280.0 
424.0 
121.5 
271.7 
287.1 
305.0 . 
474.8 
187.7 
313.6 
320.2 
245.1 
340.1 
30O.O 
181.1 
303:3 
.72.9 
112.6 
887:8 
901.0 
549:3 . 
41041.7 

WEIGHT 
43748.8 
43748.8 

WEIGHT 
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< • 

• 

1 7/16" holes 
TOTAL 

TRAILER #12702 
BRACES 
Wr7x 26.5 
WT7X 26.5 
WT7x 26.5 
TOTAL 

TRAILER #21209 
BRACES 
WT8x 33.5 
WT8x 33.5 
WT8x 33.5 
WrSx 33.5 
WT8x 33.5 
WTBx 33.5 
WrSx 33.5 
WrSx 33.5 
WTBx 33.5 
WTBx 33.5 
WT8x 33.5 
WTBx 33.5 
WT8X33.5 
WT8x 33.5 
WTBx 33.5 
Wr6x20 
WTBx 33.5 
WTBx 33.5 
Wrax 33.5 
WTSx 33.5 
Wrex 33.5 
WT8X33.5 
V\rr8x33.5 
WTBx 33.5 
WTBx 33.5 
WTBx 33.5 
WTBx 33.5 
WTSxZXB 
WTSx 33.5 
WTSx 33.5 
WTSx 33.5 
V T̂SX 33.5 
WTSx 33.5 
WTSx 33.5 
WTSx 33.5 
WTSx 33.5 
TOTAL 

TRAILER #19922 
COLLAR CLAMPS 

TOTAL 

PIECES 
8 
12 
26 

PIECES 

3 

32 

PIECES 
808 

LENGTH 
50' 
46' 
40' 

LENGTH 
14' 
14 ' - i r 
14*-6" 
IS­
IS' 
15' 
IS­
I S ' - 1 " 
15 ' -1 " 
1 5 ' - 1 " 
1 5 ' - 1 " 
15'-10" 
15 ' -11" 
15'-2" 
15' -2-
40' 
15 ' -2" 
15'-3" 
15'-3" 
15'-4" 
15'-4" 
15'-6" 
1 5 ' - r 
16'-6" 
1 6 - 8 " 
17 
17"-10" 
17' . 2" 
i r - 6 " 
ir-s" 
18'-10" 
18'-10" 
IB ' -3 " 
22' 
9' - 2" 
9' - 6" 

LENGTH 
4O40O 

44246.0 
44245.0 

WEIGHT 
10600.0 
14628.0 
27560.0 
52788.0 

WEIGHT 
469.0 
499.7 
485.8 
502.5 
502.5 
502.5 
502.5 
505.3 
1515.9 
505.3 
505.3 
530.4 
533.2 
508.1 
508.1 
2560O.O 
508.1 
510.9 
510.9 
513.7 
513.7 
519.3 
522.0 
552.8 
558.3 
569.5 
697.4 
575.1 
586.3 
591.8 
630.9 
630.9 
611.4 
737.0 
307.1 
318.3 
45041.2 

WEIGHT 
40169.4 
40169.4 
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TOTAL LINDEN 401897.5 

TOTAL STEEL 2330809.1 
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PROCURED AND STORED STEEL 
WORK PACKAGE 4C 
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MASTER 4C 
P̂ ETALS USA 

WT10 X 55.3 X 575 LINEAR FT. A992 
WT6 X 20 X 1115 LINEAR FT. A992 
W14 X 61 X 170 LINEAR FT. A992 
PL1/2X96X240AS72-50 
PL 21/2 X 96 X 240 A572-50 
TOTAL METALS USA 

CHAPEL 

PL 1/2 X 96 X 288 A572-50 
PL 5/8 X 96 X 240 Ar72-50 
.PL?/8X96 1(240A572-50 
TOTAL CHAPEL 

HAYDO.̂  

1 3/B X 2' THREADED ROD 
1 3/8 HEX NUT 
1 3/8 FLAT WASHER 
TOTAL HAYDON 

FRJFt̂ ARY 

PL 1/2 X 96 X 192A572-50 
PL1/2X96X240A572-SO 
PL 5/8 X 96 X 240 A572-50 
TOTAL PRIMARY 

CERTIFIED 

L4 X 3 X 3/8 X 40' A529-50 
PL21,'2X9SX240A572-50 
WT6 X 20 X 30' A992 
WT6 X 20 X 40' A992 
WT6 X 20 X 30' A992 
WT9X53X40'A992 
WT6X20X50*A992 
WT6 X 20 X 45' A992 
WT6X20X40'A992 
WT6X20X35'A992 
TOTAL CERTIFIED 

TOTAL STHEL 

PIECES 
1 
1 
1 
1 
2 

PIECES 
4 
1 
4 

PIECES 
740 
2960 
1480 

PIECES 
1 
3 
1 

PIECES 
8 
1 
1 
16 
3 
4 
7 
4 
3 
2 

TOTAL WT 
319125 
13800 
145180 
3280 
16400 
497785 

TOTAL WT 
3936 
4100 
5740 
13776 

TOTAL WT 

0 

TOTAL WT 
2624 
3280 
4100 
1D004 

TOTAL WT 
392 
16400 
3600 
4800 
3600 
19080 

'6000 
5400 
4300 
4200 
66272 

589337 
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PROCURED AND STORED STEEL 
WORK PACKAGE 9X 
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WP3X 
ClVeS STEEL - NORTHERN DiVtSlON 

PIECES TOTAL WT 
36 X 650 # X 51 ft 3 in 
1 4 x 7 3 0 # x 3 2 R 6 i n 
1 4 x 5 5 0 # x 4 5 f t 0 m 
1 4 x 5 5 0 # x 3 5 f l 0 i n 
14 X 455 # x 45 ft 9 in 
1 4 x 4 5 5 # x 3 9 f t 9 i n 
1 4 x 4 2 6 # x 4 5 n 9 i n 

TOTAL WP 9X 

TOTAL STBm. 

1 
2 
1 
1 
1 
2 
1 

33313, 
47450 
24750 
19250 
20816 
36173 
13490 

201242 

~0t242 

?i 

ill 
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BrrVOFNY&NJ 

XHK PORT AUTHOrurV OK NEW YORK *S: Ni'AV J ! : :RSEY 

FROCURKMF.NI OEPARtYlLNT 
ONi: MADISON AVi-.NlJi- 7 ' " FL. 

NEW YORK, NY l.OOj.U 

DiHc: Jnlv 34, 2009 

ADDENDUM No. !,2 

To prospcclivc bidders on conlraci WTC 224..vl5 Ibr Cireeiv.vich .Slrcoi Corridor 
ConsiructivHi 

H Bid due d;ilc ).s Aujiu.-ii 4. 2HU9, no htu-r thim H):Ot)A,M. 

D Origiiiiti hid due da;c wa^ June 22, 2LlOy. no hi'-jr ilion 2:30 P.M. 

'idle inlhmini: i.'hango,s :U'ti heitliy msidc in tlii' ilotiinicjK:^: 

i. CHAPTER.! -CKNEUAL PROVISlOi^S, S>::̂ i>w r̂i$ mul 2i>enlidod 
l\Md(ji'rnance Bond, iiiid [Hu'menl IHoud. iCSpecuveiy. 

A. Delcie die '(dhuvlng pamumpii in its eiuivety r̂oi'W hcah Scijlionii; 

Ifihc Gofilraeio!' J'und,>lKa! a bond in acuoi'dancc with dit: R-c|riircroeni? oflhc 
Aulhorily under ibis numhcrod ciau-ic. ihc .Aufliority shaij rciiiihunve die 
CoiUi'ncior lor Uiu nei amouni ataually paid ]:'y him to die siirciy o£- .surctic.̂  as 
iVx prLMrduin on such bnnd. TiK- CoiunaMivr sfell deliver lu Ihe Hngineer 
rceeipts from the surely or aureiies evidenetng jiuch paymenl and (h.e amouni 
drercMd', Wiihin Kjftecn (\u\s nftcr ivceipi ufHiich evidenee iiaushieuMy lo die 
Hn;-d!!eer. ilie .Auihoriiy shall pay w, du' CAmlmcior by cheek ihe amount 
pro\adtd in diisnumbcredelau.se. 

B. Repiace pnrngraph one oi'Seelion 26 %s'idi die folluwing: 

The Con-.raaor î jiali mmish a i.̂ ond Ibr payniciii. ofaU iiuvi'ul tdaims of 
subco:ur.ac!(:'rs. mnieriahvien imd workmen :irisini,'. oin of dse perlbrnianee ofihis 
cofiiracL Sue!', boihl shad be sn die l..l>rm bound herewith eiuiiled. "raymeiu 
Borid". ?:hidl be in a fx'nal sum eqtiai to iOO% ofdie l.,.innp Stun nnd such bond 
.shiill be signed b>' one or iviOi-e sui'elies" siitisraeiory to lix- At3diorii>'. The b;:ind 
may be execuicd on a sep îriUe eopy ofs-teli form iicn piiysicaliy acuiehed (o ihî i 
Coiurnci booklet- In -iŴy ease, both the form oi'bond bound heie-v.-idi and any 
tusallached e.xeeuted copy ihereol'shaii ibrm a pan ofthis ]~onn oj'(A>nu-;:ict as 
dioueh herein sei lurlh in fu!!. 

C K.ephiee paraeropii four oi'Sectisui 26 widi die foHowini;,; 
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% quesdon.s. whieh the Port AudKm'ty has deemed to re(|uire ndditiona! infonnrition 
aiiii'or elariuc;i'Joii. 

St<e (iftiivhiui fisd/i.i,' iif Quc.siitm.s mid Answcts. 

.Ail oihei"Terms and Coiidldon.^ sh:dl renuiin die same. 

T'hl':i comnumieaiion si'sould be !iiiu;̂ led by yiju isnd ansiexed to your propfi^a! upoii 
^nbmission-

In ease in\y bidder fails to eotdbno lo these itisiruedons^ us priijx!,sa! \K\\\ nevi;rihc'lo>:.s be 
ci'n*;:iued a.s duuts-di ihis erintmuaieadon had been so pbivrdcaJIv anne.\"ed •^n^:\ iniiialed. 

TliS: POR;r AUTllORi'lA' OF H V S: N. 

j P ^ ' l .VirrCI-lliLL YOi^JKLl-R, MANAGER 

O'' 
CONSTRUCTION PROCdlR.bMBHTS 
ANDINTBORITY PROGRAMS 

BlDDI-R/Sl-iRMKAMR: \vjrn>c-T='E^oi cof-p. 

fNITlALUD: 

DAJ'E: &\vA^^ 

OGi^sTiOKS coNCi^HNiNG riiTS AI:)I;}!]:NDUM MAY HE A!,M.)RESSED TO MK 
ALVIN CARSAIG Wl 10 CAN BR RRACi'li:;D Ad" (212} 4:̂ 5-5640 OK 
ACAHSAR(î ;PANYN.bGOV. 

^a. 
/ . 

^A 
'̂ .• •s, 0 

^c. ̂
0 

WTC 224.545 ''rSC Addeiiiium 
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THE PORT AimaORITV OF NY^, NJ 

1'iii: Moirr AUTMORITYOF tV̂ :w YORK & .\EW,TFUSI-:V 
PROCUKiLiMliNT DEI^^RTMtANT 
OM-: M A m s o N AVEMU-: v '" RL. 

NEW VORK.NY TOOUl 

\h\le.: didv 2.\ 20(11' 
ADDICKDIJM No. II 

To pro.speclivi; bidders on coair:ici WTC 224.:>4.5 for Grecnwieh Siree- ComMi,!!- Cb.'iu-̂ a-iiciioii 

[ 3 Bid due dale K', \i\^u^\ 4. 2009. no hUcr than lOdllJ A.M. 

1 I t'frklrKii bid dm: iUiiis v.7is June 22. 2itd̂ X no k îer Ihria 2:'Si) PM. 

d1ie IAIItm-in!4 chajt^^cs are !ifrei?y rieads: in iht! dot'unu'iilj;: 

I. RIDOFRQUbSTiONS & ANSV.'KKS 
The fu I Ki'iviaii infornuiiii'H is inadL- avaihibk- in rcspriuse \o Cjut;ynany ^ îthmiucd l:v 
pcospeccî '-j hidden-. It :;h(iukl inn be dcciued 5o ;in!;\vcr ;ill C|iie.̂ !toii;x which liitve hccn 
subtnineti by hidiier^ lo lite Pori .Aiuliority. 1; addresses only ihnse que.Mioa.s. svhich die Pari 
Anihoi'ity liiiN deeiaeci lo i'ei[iiire addidoisid iaforuiatk'n aad.''or Oaridci'^tioti. 

.See ailaclied list nf bidders' qut-stiojis tmil Aitiiiui-ity's aii.svvLM-s. 

Al! other Tenn.': ;aid CoiKli'don:̂  :dia!l rcinaiii ilie -Mnc. 

'Thi> coinnnadcation simuld he iiiinaled f.iy s'lMi :\ni\ -.unrcxcjl '.'.?- yoiw [ir'opvis-ii npoa ;;iibini:-;doji, 

J!) ea.vc atiy bitlder lads u> eiailorin lo ihese in.-Hriiclionii. as pi'opoE-'td will jje\'ertl'ie!e;;s be 
coiisiriicd as diouijh dds eoinnniitienhon hod been ;=n piiysic;d!y annexed uml iinii:d-jd. 

TldF PORT Airri-IOKiTV Oi- MS" .K- N'J 

• • \ s r l V L i i ; ! I < • • ; • , • , i i - i i ' : f L' ^MTCHId..!- S'ONKbFR, \ iANA<iFi^ 
c;OXS'i'Ri ICCION PR0CUKFMFN1"S AND 
INTROFUTV PROGRAMS 

BIDDBrGSFlRM NAA1E: 

INlTiAhFrr 

ih\ n 

OUIISTIONS 
\SliOCAKB 

"^"^z>o^P'eMv^\ C-o(Jp. 
d̂̂  

^ ^ 

% 

^^ . 

'̂ o 

CONCRRNmCi THIS ADDHNDUNi MAY Bb ADi.)HI-SSSd:̂  TO MK ALVIM OAIISAK, 
B, K RACHBD A'l' (212) 4.15-56'lU OK ACAI:SAR':i?d'Ai\A'NJ,CiOV. 

% 

i''au.e 1 C'f 1 

file:///h/le
file:///SliOCAKB


<r-''^rr 
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•01HEPOBTAimfORrrVOFi\IY& NJ 

THR PORT A U T H O R H Y O F N E W YORK .̂ - NEW .IRRSKY 
I'KOCURKMIaN"!'DKPAUTMFaX'l 
OiXK .MADISOiV AVENUr. f " FL. 

NFWYORK, NY 10010 

Date: .lidv 22,2009 

ADDI^NDUMNo. 10 

To prOiipeeJive bidder.^ on conlnici WTC 2.24,545 ibr Cireenwich .Su'cet Corridor 
Coii.'^irucnon 

[x] liid due dale Ls Auf»u.si 4. 200^), \̂K̂  later (han 10:00 A.M. 

i i 0nyin;d bid dtte date wns .hine 22, 2009. n-'' kder IIKUI 2G0 P.M. 

Tbc rolhnviiii; ehun-^L-s are hereby uunle In the doeumeurs: 

I.A CHAPTER III - PROVISIONS RELATING TO TIMF. Scedon .15 entitled Tiate 
Ibr Compleuon i.\\\i\ V>\mMws.-̂  Ibr Delay •My<̂  Inceniives 
{Noie; Seelion 1>S ivay modiilcd by addendum 7) 

Hephiee Mile'-Jiaee \̂ \ \\\\\\ \\\\: tbllov.'ine: 

Viilcsione ,7 I, Complete e\e;iv;uion lo eieealioti 235.^ in dx-" CoiMiacior̂ "; IViinî il bhdl 
work ;Hfea --viihia 122 ealendar dî y.s ofreeeipt by him of die aeceplisnce ofbii; 
propoiial, Otily the Coniraemr's acce^;^ ramp to die nndcr.side ufil-e 1 bine iiox ni;iy 
remain. 

Replaee Yliksmue .v5 widi Use Ibllowiii!:: 

Milextiine ,̂ .S. Conipieie ihe lo;ul translbr from udthiii the I Line Box to die new 
stiiieltav \\'Idn!i 4 i S calendar day.s id'reeeipl oOhe aeeepiancc oi' his propo.saL 

Replaee Aldei^tone -H) widi die following: 

Mile.sh"ine f76. Conijdeie all rcmainini,' e\'c;tvadoii in ihe meehanieal room and 'I'ransii 
I iail work area for die itieehanieal room and 'i'ransii l-t;d! foundaliiins widiin 421 
eidendar days ofreceipl olTiie aeeeplanee ofliis proposal. This '.vork eann:)t heijin 
uniil 365 eaiendar days ofrceeipt by him nfdie :iceepiance ol'hi.'; propo.^al. 

LB CIIAPIiCR Hi - PROVISIONS RELATING I'O TIME: Seeiion 35 entitled Time 
jbr C<,Jinp!eiii,Hi and Damages for Delay nr.d Ineeii5ive.s 
(Nole; Seedoii 35 '.eas modiiieU by addenda 3 iuid 7) 

Rephice Section 35.15 '.vith die ibllowing: 

.Auainine ihc niile.slone^ sel in Seedon i above i.s e^^endal wy proeide ibtiow-on 
ooiiLractors aeee^s to eonur.enee work, In^ismocji as early coinpledoa oflheje 
inilesiotves will idknv the .Aaitjorily lo aeeelcratc iidtindon ofdie work by follow-on 
eoiroueior>. the Audiority shtil! pay die Cor.inieior \\\i\ linrxneiid incentive of Sixty 

Piu.iL- I l/dG 



Jhecl _ 

_GCSA OP I 

GCSA (102 

' I ' i tW 

(ircemvich CoiridorSile AceeS:i and Sniein^ Rer;irtciion;". 

:! Ke\' i Date 

GCSA iJUa 

Greenwieh Corridor Site .Access and Staoiiae Re?iriei!on.s | 2 

Greenwieh Corridor Siie Aeees,̂  and Staetni!. Kc.̂ iricdonî  •: 2 
Crane Mobiii/aiion .hmtiary 22. 20 10- Miireh i. 2010 i 

GCSA fSiTi 

GGSA 005 

Greenwich Corridor Site Aece,ss and Smcin :̂ Re.strieiions I 2 
Su'ueitrres to Grade Conu'aclor Maridi i. 20K!-Septendx'r 

i_l.jni(i__^ .-, L , 
Greenvvieh b-onidor Siie .Aeeess -aid SlaelriLi Resuictioii.*-: 
Grcen'.v'ieii Sircel Conirael Seplendxu' !. Silid-.Oeeeniber 
1.2UI0 

Gf'SA 006 I Greenwich Corridor Sile .Accejis and Slaying Re;eu-ic!iutit' j 2 
I Sh.̂ red Work Zone December 1. 20IO-̂ M;j!'c!! .^1. 2(U i \ 

7-20-0') 
7-2oAio 

7-20'09 

7-20-bb 

7-2b-i''> 

All odierTerniSand Conditions shall rem;dii die ?̂.m<:. 

'ilii.s eonimuiiicfliion :jliauh! be inidaled by yuu and annexed to your propos.'ii tipon 
ijî bniissioEi. 

In eâ ;c any bidder rail.:; to coidurm to these insuaiciioii.̂ . P.A propusal \eiU tieverdicie$s by 
consimed as diouiih ihh eonunnniealioji had been <L) phv.sicallv annexed ar̂ d initialed. 

d'ill.;: PORT ACTI'IORirv 01- NY S: N.f 

L . Hti^'i^^ IJM4/^''^-
/ / MFI'CMf'LL \"C^NKLHR. MANAGED 
'' C0NS"rRUCTI0N IKOCURIZMFNTS AND 

INTFAdUTYPROGKAMS 

DDI-R'S FIRM NAME: •"0^reo'pEe_4v:i» <=-ocf. 

IKITIAIXO: 

QUESTIONS C(,'NCHRNdNG IMiS ADDEN'DUM MAY nE ADDRhlSSl-d:) Tbt MR 
Al VIN CAESAR. WMO CAN BE REACIIED A1A2I2;. 435.56-?0 OK 
ACAESAR^ .̂PAN^•N.I.GOV. 

oe. 
1. 

•0 ^A 
^^.• s-

"̂ 1^0 

a<ie J o i .1 
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rUE PORT AlJTHORl i Y OF NEW YORK & NEW .JERSEY 
PROCUREMENT DKPARTMENt 
ONE MADf>;ON AVENUE 7"' FL. 

NEW YORK. NV mm) 

Oati,':.hily 17.2 

AODENnUMNt.. y 

'U.-< pre'SpLeisve biddî i-.s on eontrfict \VT(b224.54S Ibr Grccinvich Sircci Corridor C'onstnjciion 

[N| Bkl dui; dale- k August 4, imj% no Inter tli:iii 2:2iO PM. 

• Oriy.iual !»id dne dale was June 22. 2009, no later dmn 2:30 P.M. 

Vhv fbtlnvvin>4 ehiuijjcs are hereby made in the documents: 

LA TAntE OF CONTENTS, pnye v, ^peciiicaiions; add the ibilownig 
speetFiC'Uioiis; 

ii£ii!i!yi....!.Jj.!]^ , ..,...-. ..: 
02220 ! Trencbiioij and BackfilSina For Uiiiitic!^ 
02720 j Manhol->- ^̂ ,"?̂  Drainage Stnjctnres 

J)2722 1 Su>rn^J)rainuee System (IniiUralion Required) 
16110 1 ilaceways _ ^ _ ^^_ 
16115 i ijuderiLrotind Conduii Svsiom.s 

The nnnchcd speclficabons. referenced above, lu-c liercby made pari olThe eotilraei, 

LB TAnUi' OF CONTEN'CS; paec vii AnachoK-ni T̂TA .AtUichavetil *i^" drawing?^ 
i,s;'ucd hi adden<Li 7 are teplaecd wld'i ilte rolio\vi!t|̂ ; 

Slieei ] T n h \ Rev \ Dnre 

j GCSA 001 ; Cifecnveich Corridor Silc Acce :̂̂  and'Staging 
\ I Kcsirkficuis _ _ ^ _ _ _ , ^ ^ ^ ___!. 
• GCSA 002 i Greenwich ConJdsn' Site Aeeê H iHid Staging 
[ j Re^.lnedoi!s Contraelor Mobili/adon .NTP-Januaiy 22. j 

j 2diO _ _ _ ' j 
VJCSA 00,1 \ (ireen^vieh Conids)" Site .Aeee^s inid Sledging [ 

; i Restricu(us^ Crane Mobili/.atiun .ianuury 22. 2010- i 
^ \ March 1.2010 1 

\ 7G3-09 

7G3A19 

3-09 \ 

GCS.A 0!14 '• Grcenvvicli Corridor Site Access and Staging 
i Restrictions Strnctui'cs to Grade Coairacior Mareh 1 
] 20i(b-October3l,20IO • 

: CJO'SA 0'J5 ; Orceii\Mch. Gorndor bite Aeces;-:! and .'̂ laguig 
I Keytricdon.s Greenwich Streei Contraei Oehdx'r 3 I. 

'"OGSX'o(t(> I Greet^wich CoiTidor Site Access aau Siagbm 
i Restrictions Shared '̂̂ •*S2£'''2̂ 1-2̂  '-l!î ?.-IlkF'"2L-

70 3-09 ! 

AtN 



.All e-dter Tcnn$ and Conduion.^ -AMM remain the same. 

This eunuunnication sl-oaki be iiiiiiateii by yiui juici annexed lo yuur proposal upon submission. 

Th ease any' bidder ihsl;; to eouibnn to diese iu.su-uctiuris. lis prup0:̂ ,'il wlil ncvrihek-ss hi 
construed -dS ihoiiuhihis eouunuaieatioa hiid been so physically anae.'̂ ed and iiiitialcd. 

TME PORT AUTIIORITY 01- NY .̂ -. Ni 

• • ' j / i •• f . 

i ! > / / il . . 

? /^^MlTCHELL YONRLER. MANACiliK 
CONSTRUCTION PROCUREDliNTS ANT) 
1N'1"EGR IT Y PIUJGRAMS 

BlDDEiGS FIRM NAME: 

fN.ITiALED; 

"T3\&e-'T^&4>c>\ cioM*. 

DATE: M'g. 

OUESTIONS CONCliRNlNGTfil.S ADDENDUM MAY HI- Ai:)DRESSED TO MR ALViN 
CAESAR, WiiO CAN BE Rl-ACMI-D AT (212) -135-5640 i'M ACAHSAJJLi^lbANYNi.C/OV. 

a '<?. 

^O 
• ^ / > . 

o '<?. 
S : 

•f. 
^h o 

P:iee4 or4 



*' THE PORT AUTHORnrVOF NY & NJ 

THE i'ORT AUTI IORnT OF' NEW^ YORK A NEW .lERSEV 
PUOCUIIEMFINT DEPARTMENT 
ONE MADISON AVENUE ?" ' FL. 

NEW VORKA NY lOOlO 

Dal(::.liOy iO. 2009 

ADDENDUM No. K 

To prospeeiivc bidders i.ni contract WTC 224..vl5 for Circenwieh Slre--5 C'.irriuor C .̂̂ n.-̂ iruetion 

[X] Rid due dale is August 4. 20U9, no luler than 2:30 P..\L 

Q • Orit'Jnal hid due d?Ue w;i,> June 22. 2009, no kuer ihau 2^30 PAT 

Tlic foHovviun eliati^esiire Iiereljy made in llic dncumcuis: 

L BIDDERQU!LS"ldONS & ANSWERS 
"ihc following iuroruintiou is made available in ruspDtiSc tu L]uesiious nuhtuiued hv 
prosficctivc' bidders, dt .'Should not bu deemed to asiswcr ;tl! quesnons. wideli liiive hccn 
•stibmiUed by bidders to the Pori .Audiorlty. h addre?>e-; only those -iiucsiiDn.s, which die Pori 
.AulhoriTyhas di^euiedro require addinvjual ir-lbnuadon uiidA'fr cLinficadon. 

; j 0 I The CoDtrpcl rjooklci eoimdns DivtsioiS 2 - .SpeciikadiHr Secn'on •Ai2li94 • Worker 
i imi\ Euvirorimcnsal Protection lor Lead-Based Paini Removal. I'leasc clarib.' if this 

specdieanon ;ioeiion is applicable u> the work in du: Mnekage 9.X .Ai..T. [f so. iheu 
please clarify where llii.'% A2'''̂ l̂  '̂  rccpnrctl. _ , „., __ 

_Ttsis_is a siaudrird ^pecifieafitlu seeiiori. 

Faec \ of R' 



K2 O) Tl)e Ci^mraeioriii order lomainiaiu aiid achieve a very agj:rcs>;i'-.'c .̂ cheduk^ must ha\'e [ 
access not only from die linuicd w'iddis on.top of ihi existing 1/9 subw.ty h(>x but al.=;o i 
across the enlirt; new i'ransii Miall site lo crane .service on (he west iddc o; Church I 
Street for the eoniractduniiiun, blease conMrui dns eomintious access Htr the rGU-dro' i 

• i co: 'n-.'ici j l j jrai ion. _̂  __ __ j 
\ A ! Sec revised auacluneul "R" in Addendum 7. 

Ail other d'enns .'Mid Comliti«ns-,shall returiin the :.;ame. 

Titis comrnuuietuion should be iniiialed.by you iHKl;.innexed to yourproposal upon submissioit, 

In ease any bidder fads lo conform lo', these .instructions, its prviposal will ncverdiciess he 
construed iis dmui;h diis ctuuuniuicalion IKK! Ix-cn .>o physicaliy annexed and inidaled. 

THE PORT AUi'i lORiTY Ob' NV S: NJ 

•̂' JvflTCFlELL YONKLER. MANA(IP:R 

CONS'i'RUCTlON PKOCl)REMEN"!"S AND 
INTEGRITY PROGRA.MS 

BIDDER'S FIRM NAMB; " ^ ^ ^ O C - ^ T ^ ^ V ^ i cu><_P. 

INrriALED: 

r:)ATi': g>inH 

0I3ESTIONS CONCERNING 'i"l!lS A!.')DENrJUM MAY BE ADDRESSED TO .MR ALViN 
G.A.lfSAR. WMO CAN BE REACHED AT (212) 435-5640 OR ACAESAIG:l}iPAivVN.kGOV, 

Ox 

o. 
^0 
'e. ' S : 

^. ^h 
o 

Paec 19 of)9 
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THE PORTAimiORITY OF NY& N J 

THE PORT AUTHORITY OF NEW YORK & NEW JERSEY 
PROCUREMENT DEPARTMENT 
ONE MADISON AVENUE 7^" FL. 

NEW YORK, NY 10010 

Date: July 2,2009 

ADDENDUM No. 7 

To prospective bidders on contract WTC 224.545 for Greenwich Street Corridor 
Construction 

13 Biddue date is August 4,2009, no later than 2:30 P :M. 

• Original bid due date was June 22,2009, no later than 2:30 P.M. 

The following changes are hereby made in the documents: 

I. DIVISION 1 - GENERAL PROVISIONS, Section lOOentitled Reference 
Drawings 

The following attached drawings are made part of previous editions and are 
hereby incorporated into the contract documents: 

STRUCTURES TO GRADE. FITOUT AND MEP, CONTRACTS WTC-214.546 
DATED 10/15/08 
(These WP-20 reference drawings identify utilities in the Transit Hub area. Contractor is 
to excavate rock to accommodate future utility installation.) -CD-ROM 

Pl 104 CENTRAL PLANT LEVEL PART PLAN 4 EL. 228'-0" ADDENDUM 7 
DATED 6/12/09 
Pl 105 CENTRAL PLANT'LEVEL PART PLAN 5 EL. 228'-0" ADDENDUM 6 
DATED 5/31/09 
Pl 106 CENTRAL PLANT LEVEL PART PLAN 6 EL. 228'-0" ADDENDUM 7 
DATED 6/12/09 
P l l 13 CENTRAL PLANT LEVEL PART PLAN 13 EL. 228'-0" ADDENDUM 7 
DATED 6/12/09 
P1203 CAR PARKING LEVEL PART PLAN 3 EL. 237'-0" ADDENDUM 6 DATED 
5/31/09 
EP0407 15KV NORMAL POWER UNDERGROUNDDUCTBANK LAYOUT EL. 
229'-6" AND EL. 237'-0" ADDENDUM 6 DATED 5/31/09 
EP0408 15KV POWER CONDUIT SECTIONS SHEET 1 OF 2 ADDENDUM 7 
DATED 6/12/09 
EP0408A 15KV POWER CONDUIT SECTIONS SHEET:2 0 F 2 ADDENDUM 6 
DATED 5/31/09 
EP0409 15KV UNDERGROUND DUCTBANK SECTIONS EL. 229'-6" AND EL. 
237'-0" SHEET 1 OF 2 ADDENDUM 6 DATED 5/31/09 
EP0409 A 15KV UNDERGROUND DUCTBANK SECTIONS EL. 229'-6" AND 
EL.237'-0" SHEET 2 OF 2 ADDENDUM 6 DATED 5/31/09 
MM 13 UTILITY TUNNEL LEVEL PART PLAN 13 EL. 228'-0" ADDENDUM 6 
DATED 5/31/09 

Page 1 of 7 



• Ail other Terms and Conditions shall remain the same. 

This communication should be initialed by you and annexed to your proposal upon 
submission. 

In case any bidder fails to conform to these instructions, its proposal will nevertheless be 
construed as though this communication had been so physically annexed and initialed. 

THE PORT AUTHORITY OF NY &,NJ 

'4 
.=..<A^lc3_.>x^,^,,.^^ ( 2 ^ ^ l < _ ^ 
rrCHELL YONKLER, MANAGER 

CONSTRUCTION CONTRACT SERVICES 

BIDDER'S FIRM NAME: 'TOT'<>^T=fe^v::i\ ^ £ ? C p . 

INITIALED: 

DATE: el\v\oc^ 

QUESTIONS CONCERNING THIS ADDENDUM MAY BE ADDRESSED TO MR ALVIN 
CAESAR, WHO CAN BE REACHED AT (212) 435-5640 OR ACAESAR@PANYNJ.GOV. 

a K K 0. 
""A 

^ . • 

• S : 

^. ^h 0 

Page 7 of 7 
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THE PORTairmoRrrv OF NV^. NJ 

• 

TIIL PORT AUTHORJTY Oi' Ni^W YORK & NLW .lf:R,S!-:V 
PKOCURK.MENT nrP.VRTML'NI 
ONE MAinSON AYRNUii 7'"' FL. 

NEW YORK. NVJOOlO 

Datei.luly L 2009 

.-VDDLNOUM No. d 

T\' i)n!Speedve biddi^rs on cr.nimec W Î'C 22^ ,̂545 for Greenwieh Slreci Corriflor <.!on.>trtienon 

iH Bid due dale iy July 17. 200y, no later ihau 2:31) VM. 

G Oiiein;il bid A\\<:- d;ne v,-as .hine 22. IClOlh no hiiertiian 2:30 P.M, 

1'lie bdloivittu eliaiifies are iit'rel)y niade in the ddcunieni.s: 

L CH.AP'i'Li^ 11 AO.IU.STMKNT.S .ANDT.-WMKNTS 

Dciele Seeuost 2.S cistided Coinpenyiuion for Exlru Work in ii5 entirely and iru-cri ihc 
.-itiiichcH Section 28 eniidcd Conipcn.sadon Ibr WYMW Work. 

CHAPTLR IV - CONDUCT OV CONT'i^ACi' 
Doloic Section -i^ cuiidwl Extra Wurk Order:* in ii.̂  eniitL-ty and insert ihi; .'siiiich.L'd 
Sccdi.'!! A() cnutk'd K.xlrii Work Oi'den;. 

M. lUDDr.K QllF.STIONS >*i- ANSWKKS 
Tho !V*di,>sviiiii infurmation i;̂  i"i];!i(ĥ  itS'idkibie in respon̂ îi- lo tjucslions .'nhndc'.ed hy 
prospc'ctivt.' biddci'S. Il slioulJ not he dL-L-iOL-il n.̂  :ni^\vcr ;iil ijiiL'sliniis. \s'hicli \\\\\K- bt-'cn 
snbnnited by inddc-rs lo iho Ron Aulhorily. h addrw^cj: only those qucslion.̂ -. which tlic 
Poi't .Aiiihorily luu; deemed lo retinirc additional ini'orniadnu nnd/or cliirrllciuton. 

The jirfii sentence ofGeuerril Note ^»2.12. i'W dr;iv.'ini.; f;S2nriO, si.'iie'i iii:n du' Conn-iscior shidi 
ni;iin»;iiii. i>i'oieei. anil rcloe^ite (ifiiceessary) \\\\ liglidny nnd po'-v̂ -r condnil!;, air jiipes, '.'.'iic> 
(f.\pO-sed arid ei.tnee:ded'l. and -iiiinal and cainnuniicalion cahlo?;. condnil.^. cable :nid e'.|ni|inieni 
i;h,inn?i consn-ned-.tn i;> inainialn services, Willi rcu;'.oi Ui iliis coniriiec reiiinreineni p3ea.se chrify 
tltc idllowiii^; ui) please claril'y uJiicli contract doennie5"sts or dra'.v'inL;-; idennly where iliese 
eNJslinu' nliiiiies are inijKHCic-d hy tlie cnn.sirnclion wsjrk; (h) sinet- dit:ri: i;i a .sig,iut"icain c*'':;i 
(iir!'eri:;nci.i beiween prou^pling e>;iyiing uiJlities from damage versu*: leloeaiinue.̂ tf-̂ iin;.?, uEilin.e? dirit 
(iniy cttnilici v.idi die new work, pieii^e S|K-cifleal!y idenliiy whicli exislinu ntiUne;". uil! neeil ;•:; W-. 
relc!r;t*ed ilnrin;; die work: \:̂ } if it is not known ai this linic which exisutie, niiiiiie:>are in eorilliei 
u'illi the new work, then wc siiyye.̂ t ihiil ihc Pod ,Authori!>' provide ;: Lump Surii Allov.'anc-v' for ail 
bi<iders lo inelnde in dieir l̂ d.̂  lo cover diis cunhtn^^eiiey a.s dieie is no [Kis-aide w;iy !or die hidden; 
10 ;tccuralely esiimr;te ilit; unknown iinpaci and cost id'eonipiyiiiji widi Noie ,r:2.l2, AiicoKuivi;!)'. 
ihis '-vork enn al^o in: handleiJ a.̂  a Net Co>t hoHi. 

r\ 

' No'o ĵ yc^nivnp[>lie:lidyMO pCNanrineiit uiihiies af. Jdentiried on ihe jdnns. ^ _ 
i iiui l;'.;;i SL-n!en-.:L: orCentral Noie ^ 1 ^ 1 . on dn .̂v.inp, ;fS2dt)i,l. staler, tluu tiie Coinracior simJ! 
j iji<.)j].'jie ah eon.>n'iicEio!i cCjiiiî nrent from die t.iroumi la lU-i'id neciilenial y.rounditiy,. Ptt.-a.̂ e elaiil'v 
• if ilu'i iiaK-jyeni î  lipplicaiik- u> dii^ coinoicL and if.-ro. plcii^e iUciiii;y whore (v.li.'iii ponic'n:=.oidlie 

|H'oi'-'i-'t,- '•'•'hai .''VO''.'k ;ncaiiii ihg '^'•^^lyior'^ '-''i;npi"^o! n1l::̂ t be pioiccic-tl tlyiin diic'sareiyj_h;',7Ci;'l 
l-'gninmcnv gronnding is rcqiiircd pi;r iippiicahje reunladoas. ^ „ _ „ _ -,.-„-,•,. 

Piine i iifV 
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] A 'a7^< b. Yes c, Ye< i,!. No 

• 

^ • 0 ; W'liat :j!e •r.iher in:ai;-ancg IJivdi-s aiKUieduolible^ J2[.̂ '̂ '̂' '-''-'̂ ^̂ '-'-̂ V 

"cT 

j All Other ioAiuviiict' limits and deducuble.^ are ii;iK:d iji Section.^ .>?:; mul ?iK 
Sniijeei: §k All 1. Drawinj^ .•.•.S222L dated fkiy 12, 2009: Di-̂  '̂ ĉ needTo pni >hear .̂ OHl.7o!7TheIe 
'̂ '-'̂ '̂ 'iLlIl^lLlliiSlLli'^" other niii'ij'jlos on titi!> job? 

" Y ~ " " • • " • ' " ' ^ ~ " " • " • • • ~ ™ ' 

; A 

In addendum v.S Kl-I re>ponse ;;!7 the Port Anthoriiy ^iaics that ",All e.̂ i.stin-a ,̂ iee! a-; p.in of 
uiideipinning shouai in Packaî î; 9 siecl h lo \v̂  rtanoveir*. Ple;:;-e clariiy ŝ illH H nle.̂ ni I'y y.'ur 
HiiikanciH. -A.) Shoulii '.ve include in nnr price ilH- cosi lo tcino '̂O ali nnderpinnir.i' ;;!ecl a.ssoeintcd 
'.vidi p;ickriue '•\ .-aicii as niinip!le.s. chntmels. hor.ije-heuds. len.s:i(Hi v.nlfi, etc from Isenis —'- -3 lo If.ar 
B,) Vkii>-i ideniify ihe area on a d.-awijiii dial details ilic hnnts for the ;eniOval of ihe nnderpinnint' 

• AiC'cl. C.) Plea^t' cbrii'y if d -̂ underpinning steel svc are to inckido in onr piiee isju^ii die 'JX zorie 
] or PKO 20 ?.'̂ ne as well? D.) irweare lo ir.-ekide ilie PKG 20 iî one, and ciJniplv with item II of 

Ardcie 35 TIME FOR COMPLLTION AND DAMAuhS bOR i:iEi„AV ANU'tNCi-N I fVBS atid 
eoin]dote ali reinaim'nji work within 570 calendrir days aficr .-iccepnuiee [)ie;i>c iiro\'idc us v.'iii*! ;i 
dale [-.yr wht'n we will be able t'.̂  remove tins niHicrpijuiinsi stee! in ihe I'Kt; 2ii zone. !f yoir .-no 
unable to provide us wish th<; \Vp-20 con![)lcnon diiles reipiired fur ilie; removal of j^aekaee 9 
Hiiderpinnine. s'.eel in ilie WP-20 arya then wc sutijjt-si deleting ilse lonu.iva] of ihi^ .steel iVoin Liur 
^COpe of'>M'irk, _ ____̂  _ _ 

li Yes V. iiiini IMoj VX \mMs b. Sec l'k;j S>N dl•â '̂inL!.:•. c. I'ka, 9X /.one d. Nni .•\ppiic:ibie 

All other Terms and CiMidiiiuti.s iihali remain ihe ^ame, 

riijs coauniini^alion >lii.Miki bv irdliriled hy >'Oij mid aisne.siod 10 youz piopo.-nd upon î iibntissî 'ai. 

In c;ise any bidder Ihils in eiinlonn to these iasi met ions, ii:; propo--..ii win iie%crihcU:s-i i:̂  
cons'nicd wi ihough Uds eonnnuideaiion had been so physically annexed rnid iniiialed. 

"MR R:JRT' AUTMOKIi'V Ob" NV .̂  N,J 

/ 

'•'" "MrrCMRI.i..VONKid:tJ, MANAGliR 
'•• CONSTKtJCTIONPKC)ClJFI;.Mb:NTS-AND 

INTLGRITY PROCIKAMS 

iiiDDPirS PIKM NAM 

INITIALI^O; 

DATK: 

"\i:5T^e."Tee(v:^i CLoie.p. 

&to. 

ô  &. 
/ 
/ 

o ̂
x>. 

-f. 
% 

rnjnSTIONS CONCLRNINCi TIIIS ADDP.NDlJ.Vl MAY fd'i ADDRPSSED 1 0 MK AIVTN 
CAbiSAK. WHOCANBL K P A C H R D AT (2121435-^640 OK ACAI:;SAR(a'PANYNJ.GOV. 

Pai^ey ofd 
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THE PORTAUTHORnVOF NY6. NJ 

THE PORT AUTHORITY OF NEW YORK & NEW JERSEY 
PROCUREMENT DEPARTMENT 
ONE MADISON AVENUE 7™ FL. 

NEW YORK, NY 10010 

Date: June 22,2009 

ADDENDUM No. 5 

Toprospective bidders on contract WTC 224:545 for Greenwich Street Corridor Construction 

^ Bid due date is July 17,2009, no later than 2:30 P.M. 

n Original bid due date was June 22,2009, no later than 2:30 P.M. 

The following changes are hereby made in the documents: 

I. 

n. 

DIVISION 1 - GENERAL PROVISIONS, Section 99 entitled Contract Drawings 
The following attached drawings supercede previous editions and are hereby incorporated 
into the contract documents: 

GT501 
GT 502 
GT 503 
S2221 
SIB 

GT701 
GT702 
GT704 
GT705 

DIVISION 2 - SITEWORK 
Specification Section 02052 entitled Pre-Construction Condition Survey of Existing 
Structures is hereby incorporated into the contract documents. 

BIDDER QUESTIONS & ANSWERS 
The following information is made available in response to questions submitted by 
iprospective bidders. It should not be deemed to answer all questions, which have been 
submitted by bidders to the Port Authority. It addresses only those questions, which the 
Port Authority has deemed torequire additional: information and/or clarification. 

The set of drawings entitled Work Package No. 9X-ALT. 1 includes the following 
drawings: GT701, GT702, FGT703, GT704, GT705, SIA and SIB. With.regard to 
these drawings please clarify the following: (a) do these drawings show any work 
that is to be included in the bidders scope of work; (b) if so, then please clarify what 
work scope on these drawings is be included in the bidders Lump Sum Price; or, (c) 
do these drawings show existing.features.(work abeady performed by others) for 
reference purposes only; or (d) do these drawings show proposed work that is to be 
performed by others in the near fiiture; and, (e) if the work is yetto be performed by 
others please clarify when the work is to be performed - during or after the work is 
performed in this contract. 

Page 1 of 9 



t 
All other Terms and Conditions shall remain the same. 

This communication should be initialed by you and annexed to your proposal upon submission. 

In case any bidder fails to conform to these instructions, its proposal will :nevertheiess be 
construed as though this communication had been so physically annexed and initialed. 

THE PORT AUTHORITY OF NY & NJ 

' MITCHELL YiZJNJtLER, MANAGER 
CONSTRUCTlbN CONTRACT,SERVICES 

BIDDER'S FIRM NAME: " ^ v S ^ ^ ^ t t a v ^ ) «=^^i=*. 

INITIALED: 

DATE: g ^ v \ ^ 

QUESTIONS CONCERNING THIS ADDENDUM MAY BE ADDRESSED TO MR ALVIN 
CAESAR, WHO CAN BE REACHED AT (212) 435-5640 0RACAESAR@PANYNJ.GOV. 

K. 

^^0 
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OFNYS.NJ 

THR I 'ORTAUTi ron iTVOrNKW VORK ĉ  NfAV Jii;u,s-i;v 
rROCLliUuMMNT IM-.d'ARTMTNT 
ONK MADiSON AVENCE 7'^' l-L. 

NF.W VORKCNV iOOlf) 

Dun-: ,luiu- IN, 20n*J 

AI)l)li:Nl)U.MNn.4 

To jiO'Spei-aive bidders on coniraci WTC i2'k5^i5 for Greenwich Sirce=. Corridoi' Con.-;uiie[!Oii 

\ Due back on duly 17,2009. 

Oricdinillv due ouJnnc 22. 2009. 

Tfie inilowiii-j; ehiinj^tii nrc licrtdiy niiiile in Ihi.; dociimenls; 

I. {NFORMA'l^ION KOR HM>1>1C1<S. Seetion 0 enniied Mandatory Prediid Conference 
mid Site Tour 

-A second vnhiniary SiieToiir i.-̂  .•.eisedtded for lb A.M. onTfie^day. .bine 'T\. .HKJO. We 
\\\\\ <:\}\\\'t\'\t in coniereuce riHini 191.) al i i S I'̂ iviadway. New \Uy\\-.. Ne',e N'r̂ rk, l-̂ aeli 
linn uKiy ha'.'e up to tiiree (3) rcnre^entadeei;. eaeh of whoni nui.';l, brin:i die ir own 
pcr.̂ onal proicctive equlpnienl. Vkurse. e-nmil Alvin Caesar al l[idî iir=jvH-'̂ Oyiii.:H.'.'iy !'••' 
idcndfy llic rcprcsennuive.^ dun will bu attending by I l',M, Mondiiy, June 12, 2009. 

I!, DIVISION 2 - SITIAVOKK 
The I'oliowing .speeilleadon seotions are herehy ineiirpor^ilod iiuo ihe ecMUnief doeiiinenis: 

o Speeilleadon N'u. iT2052 cntided "Pre'Consm!U;!i>n Survi.'y of F.̂ i-̂ iin.u! 
Siruelnres"" 

• Spcellicfition No. 023=10 L-niilled '"K.uek Retnrorcenieiit" 

DIVISION 4 -MA80NKV 
Thi.s dieision. includinu specldciidon .^ccdons, is deleferi from die Conlnict. 

I l l BIDDKK <.lUE.S"i:iON8 .^ ANSWKUS 
'I'hc ToHowing infornntlion is made avaiiahle in re\spon^c £o (iisc.̂ uons .^uliinined hy 
jHVispeelivo l^idder .̂ Il .should no! be deemed !o iin^wer all fiueslion.i, wliieh hitva bccfi 
.- îibiniueil hy biddcr> lo dtc Poti Auihor'iiy. h ;idilre.̂ ^e,s only ihr»>e <]Ut-su.'>ns'. '.'•Inch [he 
Port .Andioi'ity Itas deemed to require aildihciuiil ini'ornnilion .ind/or chiriIlealitni. 

{ ) ldc;u-e chiriiy ii" there is idrcady temporary power esuildi.^hed in die r;rc.'is of work of 
tins coniraci. whieh ean l-ic n.sed hy dn.s Conir;icn:*r iliirinc the pfrroim.'ince oi'ihe 
work- and plciise ckirify if litcre will he ri cost to IIK' Coniracior l"or die u.Ne '̂ ••̂  die 
lentporar>- power. ___^ ..„_„_.„_.., 
See AltnehnKniN3 iioie^ m^ 

P̂ me i ol"l4 
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• 

o 

A 

New|> ijiued .section 02229 seedon:> I .OJ.C and 2.02..'V rcierence seL'ilun 0.'!22K. 
arvd isectiorvs l,h_uB reterencc^ -.̂ ccdon 02d52. We U-:; not hiive \lie>e secAion>. 

Reaar'jin<.:..Si>eeii'ieriiion N<i. 0222H: The projeei si;c hui; been dewaieied iis a fe.̂ nli 
oJ'deuuieriBe, ;!iid e:̂ c.|•.va^ne die rcniidnder of ihe oa-!i bMA'meni lo bcdrC'L'k. 
Aecordingly only dew:ileriiiL: due to .M;me perched _uronnd w;iier reiniiininu under 
die Nn,l subwriy sn-ueiure. nun, nnd consinielinn acdrily (_i,e. driUin;:;- •,vouid be 

f require!!. Therefore aContnielor iiist.'dled in^mnnennidon prngrrun lo ŝ î'Miinir 
1 ground w;iK'i- ;u\d .^enlenu'nt is no-s renuii'ed. 50 si>e.ciric:nioii No, (V ô.'iS u-a-; noi 

inckided in dieconUiicl. Any widls iirnund die perirneier nf ihe site i'equi:ed 10 
monitor ven-or levels oui-".i{le ofilie en '̂t ha.̂ e l̂t•n^ will hi; operaied and inonin:iivd b^ 
[Jve .Auihoritv. 

! ll'̂ JillcdU'i.l̂ -̂ P.iit̂ ilî iiLililjJ^ 'I his siK-ciilealion is I'o! sife prc-eoiis'iruetion 
^ip.-ey ot'cxiiiiduu siru'-Uires, S^e .lUiiclied speeiCie^uiou. 

.All oiherTeiin.b' iind Condidoiis sh;dl renniin die s;imo. 

Tlvis conntnndcaiii.in >huuld be inidiiled by you aiu! .annexed to your propo.̂ .'d upon iuhniis.^ic-n. 

In ea.̂ L' I'ury bidder Ihils to cotdbnn to iliese insirucdon.^, ii.s propo.s'a! wijf iivverihele,-;;; be 
•;:;insn'uev! ii:̂  thv.'Ui!l̂  ihi? ei.nnmnnic'.^tiau liiv.l beei- so physicdSy Linnexc-si ;"iiu'( iriUinled, 

THE bOirr AU'l HOH.ITV Ob' NV N. K,f 

• 0 MlTCHbdJ... VONKli.-iR. MANACb.R 
CONSI'RliCTION CONd'KACi' SbKVICHS 

B^DDl-R^S IdKM NAMl:: TO^c>iL-^petA^:i\ cu3(L)p. 

iNniAi.rd:) 

\)A 

nUi;STIONS C O N C E R N I N G m i s ADD!^NUljM MAY Bi: Ai:>DRRSSEI) TO Mk ALVIN 
C/d-SAK.WIlOCAN liF RRACIll^D A'["(2l2;wG>5'v!d o)R ACARSAKf^yd^ANVN.bCiOV. 

# 

^c?. 

'0 ̂ A 0^ . 

'P, '̂ M D 
I'rŝ ie hi ofi'^ 
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THE PORTAUTHORmr OF NY& NJ 

THE PORT AUTHORITY OF NEW YORK & NEW JERSEY 
PROCUREMENT DEPARTMENT 
ONE MADISON AVENUE 7^" FL. 

NEW YORK, NY 10010 

ADDENDUM No. 3 

Date: June 17, 2009 

TO PROSPECTIVE BIDDERS ON CONTRACT WTC 224.545, GREENWICH STREET 
CORRIDOR CONSTRUCTION 

The following changes are hereby made in the documents: 

L INFORMATION FOR BIDDERS, Section 7 - Available Documents 
The following drawings are removed from Section 7, Available Documents, and made 
part of Section 100, Reference Drawings: 

• • 

y 

./ 
# 
-
. 

• I f 

• 

.* 
.. 

-̂  
-
^ 
.̂  

I " 

DWG 
NO. 

G5010 
G5011 
G5012 
G5101 
G5111 
G5121 

GT2003 

GT7509 

80112 
S0122 

S1102 
S1103 
SI 104 
S1105 
S1106 
S1203 

ADVANCE CONTRACT - ROCK EXCAVATION AT EAST BATHTUB 

DRAWING TITLE 

GEOMETRY PLANS 
GEOMETRY PLAN CENTRAL PLANT LEVEL EL. 220'-0" 
GEOMETRY PLAN CENTRAL PLANT LEVEL EL. 229'-6" 
GEOMETRY PLAN INVERT CAR PARKING LEVEL EL. 242V237' 
GEOMETRY PLAN CENTRAL FAN PLANT LEVEL EL. 220'-0" 

. GEOMETRY PART PLAN CENTRAL PLANT LEVEL EL. 229'-6" 
GEOMETRY PART PLAN CAR PARKING LEVEL EL. 237' 

GEOTECHNICAL 
INSTRUMENTATION AND ROCK EXCAVATION PLANS - EAST 
BATHTUB 
FOUNDATION EXCAVATION NOTES AND.DETAH ,S 

STRUCTURAL 

GENERALPLANS 
CENTRAL PLANT LEVEL OVERALL PLAN 2 EL. 229'-6" 
CAR PARK LEVEL OVERALLPLAN 2 - EL. 237 

FRAMING PLANS 
SUPPLY. DUCT LEVEL PART PLAN 6 EL. 220' 
CENTRAL PLANT LEVELPART PLAN 3 EL. 229'-6" 
CENTRAL PLANT LEVEL PART PLAN 4 EL. 229'-6" 
CENTRAL PLANT LEVEL PART PLAN 5 EL. 229'-6" 
CENTRAL PLANT LEVELPART PLAN 6 EL. 229'-6" 
CAR PARKING LEVEL PART PLAN 03 EL. 237' 
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A 

Please refer to Drawing GT504 whichindicates both earth and rock is to be 
removed to the limits west of the existing Greenwich slurry wall panels Gi2 to G23 
and under the existing PATH platform. Please advise if the platform demolition and 
structural steel removal is in the Greenwich Street Corridor scope. 
GT504 is rock excavation detail. Limits of rock excavation detail are identified in 
GT501 and GT502. :See sketck SK-1 For.limits of Slurry Wall removal. 
Please refer to Drawings GT501,GT502, and GT504 Rock Elevation Details-
shouM the contractor assume that the Tower 2, 3, and 4 Top of Rock Elevation is 
Elv.240? 
Yes 
Please refer to.Drawings GT501, GT502, and GT504 Rock Elevation Details- What 
is the prevailing rock elevation west of the Greenwich street Slurry Wall? 
Rock excavation west of the Greenwich Street slurry wall is not part of this 
Contract. 
Please refer to Drawings GT502, GT504 Rock Elevation Details- Will rock bolts be 
;required inrock cuts for foundations, Super Columns, and manholes? 
See Note lAonGT504 
Please refer to Drawings SIB & GT50I Cast in Place Panels VGl & LG2- Drawing 
SIB shows the bottomof the wall socked to rock at EL 253. Drawing GT501 calls . 
for rock removal to EL 239 at Liberty and 235.5 at Veaey or 17.5' below the bottom 
ofwall. Should the rock excavation stand off the rock socket or is there a plan to 
buttress the bottom ofthe wall? 

See SectionSB onDrawing S2130. 

All other Terms and Conditions shall remain the same. 

This communication should be initialed by you and annexed to your proposal upon submission. 

bl case any bidder fails to conform to these instructions, its proposal will nevertheless be 
construed as though this communication had been so physically annexed and initialed. 

THE PORT AUTHORITY OF NY &NJ • 

•^••7/) / " ) 

,;T V r r c H m i YTMaElCMANAGER 
CONSTRUCTION CONTRACT SERVICES 

BIDDER'S FIRM NAME: 

INITIALED: 

^̂ :̂yxô 'V&Si\w\ c o ^ . 

DATE: C^ eiu\g^ 

00 

QUESTIONS CONCERNING THIS ADDENDUM MAY BE ADDRESSED TO MR ALVIN 
CAESAR, WHO CAN BE REACHED AT (212) 435-5640 OR ACAESAR@PANYNJ.GOV. 

\ 
G 

a 

73 
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• .'Ml oihcr 'I'erms and Co!idition^i:diall rem.nin ihc .̂ ;iJne. 

This i:ommi:niccitio;) should be iniiiaied by y m uml anne.ved loyo'jr prop:.;f;a! ujKin snhmii^^iun. 

in cs5e nil)' bidder fails lu ennronsi ;o dio>e in^s r̂uedoiiK. i i - pi:op(i.*;;il '.vjll iie\'!'nhe!e;::; h: 
corii^trued LJ.S though dii:^ e',>nnnui'iicmion hiid been vi> physicaliy anncved and ininaleu. 

TI-IE I'OHTAUTbR'ikn'V OF NVAI N.i 

Mr^XHtLL VOKKIXR. MANAGER 
CONSTRUCTION CONTRACT SbRVICfiS 

BirJDER'SFlKM NAME: 

INiTbAl.nf): 

Mi: 

i;3^C^=^€4v:i» eoM" . 

fcV\^ 

Olil^S"! iUNS CONCRRNING TbIlS ADDbNni.iM MAY HE ADDRRSSl'D TO MR AbVlN 
CAHSAR. \V\\U CAN Ui- KI-ACi-lHD AT("2l2;i .i:;5-.564it OR ACAi:::SARr.;jrANYN.I.C10v. 

^ a . 

^0 ̂ p 
' ^ . • -5-

'e /p, 
^^, 0 
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OFNy?,|vi. 

'Oil-; i n ) u r A U T I I O H I T V O F N E W V O I ^ K &. ^E^v.^•:R.sK^' 
l'KOCUHF,.MKNTnr.I'Aiil-iMi:NT 
ONl^ iNLADISON A\'[-:NUI!7^f* Ki., 

NEW YORK. iVV iODII) 

i);Hi': .iune I5.2t)li';j 

ADDKNOUM ^a . I 

TO bK(jSPI:OriVlf Oll..)DI-KS ON CONTRACT U'lC :!N).5.i5, OK|:EN.WICI-i STR[:11'[' 
iZOKMl'̂ Of^ C:OR'STRuCTI':.>N 

The tViMowiiiii ctniii'^o ;iri' hereby tntide In ilie dncunient.s; 

L lNKf)KMAT10NFOK UiDhl::!*, Arlielc 1. Porm and Ktihmiwioii of Crupusuls. 
'i'b-j iltd due diite is c.h:ini!Cil I'runi Mondny. June '11. 20Dy lo Friilay. .Inly 17. 2(iP'). 

11. ATTACIRMf-NTB 
bnclosed are Gieenwieh Corridor Site .Acce.-i.f. nnd Si,':;'ini: Rê iiriclivHU^ dniwinL;:> CiCSA-
OiJ! iuid GCS.A-0n2. ins^ert in eoniiTt>:̂ i documenis \\.'> Ait;teliinen( B. 

ill . DIVISION 2 - ,S r i 'KW0KK 
P[e;i5e in.seil. ibe inlnclied Si\'i:i:'ieu;ion Section IC22'J. Instninicnnnion, imo die Coriirufl 
iioolc. 

IV. UIDDKR QlilCSTlONS & AN.SWf.HS 
OKI kdbt',vini.'. ini'nM!i;-ilion i:̂  nicidc iivaibibie hi i'.:Minibt' to miCS-ioiis suiitnlned hy 
prospeelive hidder.s-. Ii .should no; be deemed to ;in<.vvfi- ;i!l LHICSOIJII.̂ . v.'liic]i iuî <e been 
Ljubinined hy i,'idder,-: to ilu- i'l^n .Aiiihortty. \\ nedies-.̂ 'f; only iho.S'i.' quesn^.iiis. \'.hicb ihe 
bori Anliii'rii\' ha.s deemed ui rennire ;idi!i!ivin:'d ini'ofm;iiion siid'or cb-iriHci^dt?!!. 

(.1 f.iijii'iL; duii aB bidders hove pie-qLi;'.liricd for iltii projec;. '.ee t'.,-suiiie tli;.'.i !hi;, 
pro;:nrenieiu Ss bemg handled as a ptiblic bkl npeniny :M the i-.!ntcd tiinc for fill [ue-
quidiilcd biiidt'r.'i. ;jnd \'.'-ili be nwrirdcd to ihe lowest ;jre-qn:iljiie!t bidder. 

fXContnici is awarded, it u'iil be a'-vajded lo die is^^vot, pre-:jU.:dini^d. responsive 

•EliU.-:,-iEiiil^i'-*J^'^'''^^'^^'-'''- _ ...... 
Paragraph .-r 2D - Papers Accompanying i'ropnfial;;, or; p.ir;,e iPy oTtlie Contri-Lei 
Bi'oklci. ineindeL; '-\x\ .'inaly.^is ofhid a.*; beiii^ one ot'llie Lli,3cuniC!n.v ih?.i nius! 
;Keijr<ip;'.ny ihe biddei'S pi'opoi;^! loj' this proj;:ci. !!ov.'e^'er. tin: (.'onlracl blookk'i 
dtie^ nt't pi'o\'iLle an :in;iiysis ufbid Ibr ilie biddtris io e:\ecLUe lor ittis nnyeOL 
Pko;!;e. clniity. 
An.-irVvSiii vii'bid h;is b;:en provided Jn .Aduenduni - b 
d'ypiCidly v.idi Pun Anihtjnty bid prapo.s:il.^ %':. bidder-; ;ire priivideii v/iifi two 
copit;; olTi'ie Con;n;ei Booidel; one 'CQ\\\ is I'ur llie bidder'.s iL̂ e und the oiber Luny 
\i rUibinincd ^vitli ihe bk!. l-b]\\ev'er. iV̂ r !b>is bid pr-ipu^jd, \\v-: bii,bier> ••vi're 
provided '.vi;h only cne copy ofdic' C'<:inir:tci l.'>ooldei, ddicrcioie. |de:iSL' ed;.iriry 
v.Tr:;ih-̂ r or nnt ilie bidders wx'.'. if* retimi the cw\\tt Cioniract ESonkR-i •.vith use 

'; inbniinaS nl" ibeir l-id.̂  u.-; i.̂  usniiHy dune 'jn Pini AnOmriiy hiils. lir will die T'ori 
', .Aulhorily î '.-;i.!e ;t si.'COnd CtiitLitict BDU::!et. or ŝ .'Usme odier p-roccchirc ;a !:e 
i iblRiwed 'orjhi_sjmij?io|KiSiiT 
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" WE mmsmmmfnoF NV̂ . NJ 
I'ORr AUTHORITY Oli NEW VOltK A NCNV .IJ-HSL^ 

P R 0 C I J R C M 1 : : N r DILPARTMKNT 
ONT MADKSON AVENUE 7"* î L. 

Nii".\VVORK. NV 100 Ml 

ADDENDUM No. 

TO r^ROSfBCTIVB I^1DDI:RS ON CONTRAC 
STRFI-T COkRlDOR CONSTRUCrriON 

A I L. d^'-i 

i):i[e: June :\ 21109 

M 5 . GlO î-̂ KWlCl 

dd;e inantintory pre-btd confcrcncc mvil sito U>ur is changed iioiti Tncsdny. .June 9, 2009 

to Fridny, .Inne J 2. 21)10. Sbiri liino nnd locaiion remnin ihc :;aiiic, 

'i'hc roiliiudn'ji thiingc.'i ai'e hereby nindo in the docnnumls: 

I. INI-ORMATION FOR HiDi)l:,K 

A. AriiOe2. P A P C R S ACCOMP.ANVING PROi'0SAI..S. I'aniyrnph D. 

!.''ach I'id nu!S! ho ncooinparsiod with tho :il!.--.Ldicd .~Vii;ilyi;i> o\' Bid sheet. 

H. Ariicie U', QLH^S'I'IONS BV BiD!:>HRS 

Questions by prospective bidders cooecrnini.; the Conir;3Ci may be jiddri;s.-;ed lo 
Alvin Caesar at (212) 43v 5641) orhy e-mail al ricaesmvi7Jpaiiyiii.gov. 

C Ariicic ! S. PROTFST PROCHDORES 

DoioLe .Ariicli' )8 in \{s entirety and rejilnee vvidi: 

ddu' infonnautm foond in iho iollo'.ving link is the .sole adminisirnuve iViTiedy to;' 
pr(?Losli!iL;. procuren'Cni divisions: 

ritljr/'/vv\\*\v.pan;eni.ijo\\-1-)oin!jJ'kisine.ss\ '̂idi/cnnir:scu:M's/ptirs/i\ 
ediires-pdr 

II. KOUM Oi- CONIiCACr, CIlAPTIiR III. i'KOVlSiONS UCLATING TO 
"ilMt; 

A, AriiLle 37. IDLR SAl.ARli^D MEN AND l•QO!l'̂ l:l:^^•T. lllicendi line. 

histri '"noi ô exceed anioinu. oT' in Ironl cuAiovcn per cent {1%}. 
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Aiisft'er 

Otu'Sfion 

/insurer 

.Ariick- 21 on Pau!̂  38 is the ooirect placs: io enlC!' iho lump .•-uini bid 
Linunnib 

j Plc;';i.-̂ c rotor lo your SpeciHoatinns. paoo 31̂ . T;- 21. Genera! 
' Amronicnt. Is ihiy "ao.othor" place lo t-nlyj' our Bid? 1'i.oaso Ldarii'v. 

Ariicie 'il on Paj,̂ o 38 is ilio oorreci. plaoe lo onicr ihe hunp SLUTI bid 
aniotjni. 

.'\U (siiior "I'eno.s nnd Conditions sliah remain the tuniM:. 

Tiiis coninuinicaiion should he inilialod by you and anncNX'd lu yiyu-i proposal npon 
•'̂ ubaiissii.in. 

In ea.se any proposer iaihs lo conform lo these insiruciions. it.̂  pro'i'.oî ud ^^i^ neveriheless 
he con<inu:d a.s ihougb this coinmnnicaEion had been so phv^iieally annexed and iniiialed, 

TidH PORT AUTHOklTY Of NY & K] 

'^'^MITCiiCIT... Y r̂iNKLCR^ AiANAGRR 
C0NSTRl.rCd"10N CONTRACT 
SFdiVICE.S 

i>RC)iH)si:a-cs FIRM NAMI-: " " ^ ^ 3 ^ ^ VE^A*^; C O C ^ . 

iNITiALED 

n. 

OCCS'idONS CONCIHRNING TMtS A|•)OI^N^LA•! MAY BR A!.)i)RHSSI-L)'i'O NdR 
ARVIN CAIiSAiC V3IiO CAN hE RCACUCO AT (212) 435-5640 OR 
ACACSAK^'vd'ANVNJ.GOV. 
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