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SECTION 00 41 00 

 
BID SCHEDULES 

01/07 
 
PART 1   GENERAL 
 
1.1   BASIS OF BIDS 
 
1.1.1   Unit Price Schedule      
 
This contract will be awarded as one lump sum with unit prices required for 
specifically selected work. The contract will be based on the pre-priced 
line items incorporated at the time of award.  Contractors shall use the 
Bare Costs for the materials, labors, and equipment times mark-ups to 
calculate the value of items identified in the pre-priced line item 
description. A schedule of the unit price work is contained in Standard Form 
SF 1442, "Solicitation, Offer and Award."  See Contract Clauses, "FAR 
52.211-18, Variation in Estimated Quantity" and "FAR 52.236-16, Quantity 
Surveys," "DFARS.236-7008, Contract Prices."  A copy of the Bid Schedule and 
line item description are attached. 
  

1.1.2   Calculations for the Option Years   
 
Contractors shall use the Multiplying Factor Column in the Bid Schedule to 
calculate the values of the Option Years.  For example; for the first option 
year, the contractor shall take the base year line item values and time 
those values by a percentage increase or decrease to calculate the value of 
the first year option. For second, third and fourth option years the 
contractor may follow the same calculation methods outlined for the first 
option year or may choose to use the first option year value times 
percentage increase or decrease to calculate the value of the second option 
year and so on.   

 
1.1.3   Non-prepriced items 
 
The contract will be based on the pre-priced line items incorporated at the 
time of award.  If work is required under this contract that has not had 
pre-priced line items established, the contractor shall base the price on 
the applicable RS Means estimating guide current at the time the required 
request for proposal is issued. RSMeans “Building Construction Cost Data” 
shall be used for this purpose.  Contractors shall use the Bare Costs for 
the Materials, labors and equipment times the agreed upon mark-ups to 
calculate the value of the Non-prepriced items.    

  
  
  
-- End of Section -- 
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SECTION 01 11 00 

 
SUMMARY OF WORK 

08/15 
 

 
PART 1   GENERAL 
 
1.1   WORK COVERED BY CONTRACT DOCUMENTS 
 
1.1.1   Project Description 
 
This is a Regional Indefinite Quantity Contract to provide new paving, 
paving repair and replacement of various types of pavement including 
preparations associated with paving repair and replacement.  Other 
incidental type work associated with paving repair and replacement is 
included and may be ordered for industrial, commercial, and residential 
locations indicated within each task order.  The Government contemplates one 
contract award with 9 administration offices resulting from this 
solicitation.  The contract will be for IPT Blue and Gold Federal Activities 
in the National Capitol Region (NCR). Each PWD and ROICC will administer the 
work they order. 
  
The bid schedule contains the Annual aggregate estimated total of quantities 
for the contract.  The Contractor shall furnish all labor, materials, 
equipment, tools, transportation, supervision, safety, surveys, scoping, 
layout work, engineering and management necessary to fulfill the 
requirements of this contract and each task order in a timely manner, with 
safety as a priority and quality work as the final product. 

 
1.1.2   Location 
 
Work may be ordered and administered by any of the three Bases throughout 
the IPT Blue and Gold Region with the NCR. Each Base has a Facilities 
Engineering acquisition Division Director (FEAD) or Resident Officer In-
Charge of Construction (ROICC) that will order and administer the task order 
and inspect the work within their areas.  Each base will process invoices 
for their orders.  
 

1.2 PERIOD OF PERFORMANCE 
 
The contract term, base year shall be for a period of 12 months commencing 
after Notice of Award.  The Government has the option to extend the term of 
the contract for up to four (4) additional 12 month periods, for a term not 
to exceed Sixty (60) Months total, in accordance with FAR 52.217-9 "Option 
To Extend The Term of the Contract" referenced in Section I. 

 
1.3 SPECIFICATIONS AND STANDARDS 
 
The specifications and standards referenced in this project specification, 
including addenda, amendments, and errata listed, will govern in all cases 
where references thereto are made. In case of differences between these 
specifications or standards, and this project specification or its 
accompanying drawings, this project specification and its accompanying 
drawings will govern to the extent of such differences. Otherwise, the 
reference specifications and standards will apply. The requirement for 
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packaging, packing, marking, and preparation for shipment or delivery 
included in the referenced specifications will apply only to materials and 
equipment that are furnished directly to the Government and not to materials 
and equipment that are to be furnished and installed by the Contractor. 

 
1.4   PKI Certification 
 
A Department Of Defense (DoD) PKI Certificate is required for all DoD users 
and contractors accessing CPARS, ACASS, and CCASS. Therefore, 15 days after 
award, contractors shall apply and obtain DOD PKI certificates.  
Certificates can be obtained via the CPAR/ACASS/CCASS website.  Verisign ECA 
Certificate page is located at the following URL: 

https://eca2048.pki.symantec.com/enrollintro.htm 
 
PART 2   PRODUCTS 
 
Not used. 

 
PART 3   EXECUTIONS 
 
 

Not used. 
 
 
 
   -- End of Section --
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SECTION 01 14 00 

 
WORK RESTRICTIONS 

11/11 
PART 1   GENERAL 
 
1.1 CONTRACTOR ACCESS AND USE OF PREMISES 
 
1.1.1 Station Regulations 
 
Ensure that Contractor personnel employed on the Station become familiar 
with and obey Station regulations, including safety, fire, traffic and 
security regulations. Keep within the limits of the work and avenues of 
ingress and egress. Do not enter restricted areas unless required to do so 
and until cleared for such entry. Permission to interrupt any station roads 
or utility services shall be requested in writing a minimum of 15 calendar 
days prior to the desired date of interruption. The Contractor's equipment 
shall be conspicuously marked for identification. 

 
1.1.1.1 Identification Badges and Installation Access 
 
Application for and use of badges will be as directed.  Obtain access to the 
installation by participating in the Navy Commercial Access Control System 
(NCACS), or by obtaining passes each day from the Base Pass and 
Identification Office.  Costs for obtaining passes through the NCACS are the 
responsibility of the Contractor.  One-day passes, issued through the Base 
Pass and Identification Office, will be furnished without charge.  Furnish a 
completed EMPLOYMENT ELIGIBILITY VERIFICATION (DHS FORM I-9) form for all 
personnel requesting badges.  This form is available at 
http://www.uscis.gov/portal/site/uscis by searching or selecting Employment 
Verification (Form I-9). Immediately report instances of lost or stolen 
badges to the Contracting Officer.   

 
a. NCACS Program:  NCACS is a voluntary program in which Contractor 
personnel who enroll, and are approved, are subsequently granted access 
to the installation for a period up to one year, or the length of the 
contract, whichever is less, and are not required to obtain a new pass 
from the Base Pass and Identification Office for each visit.  The 
Government performs background screening and credentialing.  Throughout 
the year the Contractor employee must continue to meet background 
screening standards.  Periodic background screenings are conducted to 
verify continued NCACS participation and installation access privileges.  
Under the NCACS program, no commercial vehicle inspection is required, 
other than for Random Anti-Terrorism Measures (RAM) or in the case of 
an elevation of Force Protection Conditions (FPCON).  Information on 
costs and requirements to participate and enroll in NCACS is available 
at http://www.rapidgate.com or by calling 1-877-727-4342.  Contractors 
should be aware that the costs incurred to obtain NCACS credentials, or 
costs related to any means of access to a Navy Installation, are not 
reimbursable.  Any time invested, or price(s) paid, for obtaining NCACS 
credentials will not be compensated in any way or approved as a direct 
cost of any contract with the Department of the Navy. 

 
b. One-Day Passes:  Participation in the NCACS is not mandatory, and if 
the Contractor chooses to not participate, the Contractor's personnel 
will have to obtain daily passes, be subject to daily mandatory vehicle 
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inspection, and will have limited access to the installation.  The 
Government will not be responsible for any cost or lost time associated 
with obtaining daily passes or added vehicle inspections incurred by 
non-participants in the NCACS. 

 
1.1.1.2 Additional Badge Requirements – NAS Patuxent River 
 
Identification badges will be issued to the Contractor and his employees in 
accordance with the Naval Air Station Security Regulations.  A copy of the 
security regulations may be obtained from the security office.  All badges 
must be returned or accounted for to the department of Public Safety's Pass 
and Identification Office upon expiration of the badge or contract, or 
termination of the employee. 

 
1.1.2 Working Hours 
 
Regular working hours shall consist of an eight and one-half hour period 
established by the Contracting Officer, Monday through Friday, excluding 
Government holidays. 

 
1.1.3 Work Outside Regular Hours 
 
Work outside regular working hours requires Contracting Officer approval. 
Provide written request at least 15 working days prior to such work to allow 
arrangements to be made by the Government for inspecting the work in 
progress. The Contracting Officer reserves the right to disallow work 
outside regular hours. During periods of darkness, the different parts of 
the work shall be lighted in a manner approved by the Contracting Officer. 

 
1.1.4 Utility Cutovers and Interruptions 
 

a. Make utility cutovers and interruptions after normal working hours 
or on Saturdays, Sundays, and Government holidays. Conform to 
procedures required in the paragraph "Work Outside Regular Hours." 

 
b. Interruption to IT systems, water, telephone service, electric 
service, air conditioning, heating, or fire alarm shall be considered 
utility cutovers pursuant to the paragraph titled "Work Outside Regular 
Hours." Such interruption shall be further limited to 8 hours. This 
time limit includes time for deactivation and reactivation. 

 
c. Operation of Station Utilities: The Contractor shall not operate nor 
disturb the setting of control devices in the station utilities system, 
including water, sewer, electrical, and steam services. The Government 
will operate the control devices as required for normal conduct of the 
work. The Contractor shall notify the Contracting Officer giving 
reasonable advance notice when such operation is required. 

 
1.1.5   No Smoking Policy 
 
Smoking is prohibited within and outside of all buildings on installations 
under the cognizance of NAVFAC Washington except in designated smoking areas.  
This applies to existing buildings, buildings under construction and 
buildings under renovation.  Discarding tobacco materials other than into 
designated tobacco receptacles is considered littering and is subject to 
fines.  The Contracting Officer will identify designated smoking areas. 
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1.2 SECURITY REQUIREMENTS 
 
Security Requirements may vary from base to base.  After award, contractors 
must meet with the Contracting Offices Authorized Representative at each 
base to discuss each base special Security Requirements.    

 
1.2.1   Citizenship Requirements 
 
Contractor employees and representatives performing work under this contract 
are required to be United States citizens or legal aliens authorized to work 
in the United States.  

 
1.2.2   Foreign Nationals   
 
The Contractor is responsible for notifying the Contracting Officer, at 
least 5 days in advance, of any foreign nationals coming into a restricted 
area so that proper clearance and escort procedures may be initiated. 

 
1.2.3   Special Security Requirements 
 
All Commercial vehicles entering the worksite will be subject to a search, 
which will include all vehicle compartment and transported containers.  
Contractors should expect that such searches may result in delays averaging 
40 to 60 minutes or longer depending upon the day of the week and time of 
day.  Contractors must coordinate diligently for perishable deliveries such 
as concrete and bituminous material.  

 
1.3 SPECIAL SCHEDULING FOR OCCUPIED BUILDINGS 
 
The Contractor shall be working around existing buildings, which are 
occupied. Do not enter the buildings without prior approval of the 
Contracting Officer. 

 
PART 2   PRODUCTS 
 
Not used. 
 
PART 3   EXECUTION 
 
Not used. 
 
 
-- End of Section -- 
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SECTION 01 20 00.00 20 

 
PRICE AND PAYMENT PROCEDURES 

 
11/11 

 
 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to within the text by the 
basic designation only. 

 
U.S. ARMY CORPS OF ENGINEERS (USACE) 
 

EP-1110-1-8    (2009) Construction Equipment Ownership 
and Operating Expense Schedule 
 

1.2   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-01 Preconstruction Submittals 
 
 
Schedule of prices; G 
 
 
1.3   SCHEDULE OF PRICES 
 
1.3.1   Data Required 
 
Within 15 calendar days of notice of award, prepare and deliver to the 
Contracting Officer a Schedule of Prices (construction contract) as directed 
by the Contracting Officer. Provide a detailed breakdown of the contract 
price, giving quantities for each of the various kinds of work, unit prices, 
and extended prices. 

 
1.3.2   Schedule Instructions 
 
Payments will not be made until the Schedule of Prices has been submitted to 
and accepted by the Contracting Officer.  

 
1.3.3   CONTRACT MODIFICATIONS 
 
In conjunction with the Contract Clause "DFARS 252.236-7000, Modification 
Proposals-Price Breakdown," and where actual ownership and operating costs 
of construction equipment cannot be determined from Contractor accounting 
records, equipment use rates shall be based upon the applicable provisions 
of the EP-1110-1-8. 
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1.4   CONTRACTOR'S INVOICE 
 
1.4.1   Content of Invoice 
 
Request for payment in accordance with the terms of the contract shall 
include the following: If NFAS Clause 5252.232-9301 is present in the 
contract, documents shall be provided as attachments in Wide Area Workflow 
(WAWF). The maximum size limit of each attachment is less than 2 megabytes, 
but there are no limits to the number of attachments. If a document cannot 
be attached to WAWF due to system or size restrictions it shall be provided 
as instructed by the Contracting Officer. 

 
a. The Contractor's invoice on NAVFAC Form 7300/30 furnished by the 
Government, showing, in summary form, the basis for arriving at the 
amount of the invoice. 

 
b. Contractor's Monthly Estimate for Voucher (LANTNAVFACENGCOM Form 4-
4330/110 (New 7/84)), with subcontractor and supplier payment 
certification. 

 
c. Updated copy of submittal register. 

 
d. Updated copy of progress schedule. Furnish as specified in "FAR 
52.236-15, Schedules for Construction Contracts." 

 
e. Include Contractor's Final Release Form. Final invoice shall be 
accompanied by the Final Release Form. If the Contractor is 
incorporated, the release shall contain the corporate seal. An officer 
of the corporation shall sign the release and the corporate secretary 
shall certify the release. For final invoices being submitted via WAWF, 
the original Contractor's Final Release Form must be provided directly 
to the respective Contracting Officer prior to submission of the final 
invoice. Once receipt of the original Final Release Form has been 
confirmed by the Contracting Officer, the Contractor shall then submit 
final invoice and attach a copy of the Final Release Form in WAWF. 

 
1.4.2   Quantities of Monthly Invoices and Supporting Forms 
 
Forms will be furnished by the Contracting Officer. Requests for payment 
shall be processed in accordance with FAR 52.232-5, Payments Under Fixed-
Price Construction Contracts. 

 
Monthly invoices and supporting forms for work performed through the 
anniversary award date of the contract shall be submitted to the Contracting 
Officer within 5 calendar days of the date of invoice For example, contract 
award date is the 7th of the month, the date of each 
monthly invoice shall be the 7th and the invoice shall be submitted by the 
12th of the month. 

 
Forms shall be submitted electronically via WAWF if NFAS clause 5252.232-
9301 is specified in the contract. Otherwise, the forms shall be submitted 
in accordance with contract invoicing instructions 

 
a. Contractor's invoice 

 
b. Contractor's monthly Estimate for Voucher shall be required on jobs 

where there is a schedule of prices 
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c. Updated submittal register 

 
d. Progress schedule 

 
e. Contractor Safety Self Evaluation Checklist 

 
f. Final release (for Final Payment only) 

 
 
1.5   PAYMENTS TO THE CONTRACTOR 
 
Payments will be made on submission of itemized requests by the Contractor 
which comply with the requirements of this section, and will be subject to 
reduction for overpayments or increase for underpayments made on previous 
payments to the Contractor. 

 
1.5.1   Obligation of Government Payments 
 
The obligation of the Government to make payments required under the 
provisions of this contract will, at the discretion of the Contracting 
Officer, be subject to reductions and/or suspensions permitted under the FAR 
and agency regulations including the following in accordance with "FAR 
32.503-6: 

 
a. Reasonable deductions due to defects in material or workmanship; 

 
b. Claims which the Government may have against the Contractor under or 
in connection with this contract; 

 
c. Unless otherwise adjusted, repayment to the Government upon demand 
for overpayments made to the Contractor; and 

 
d. Failure to provide up to date record drawings not current as stated 
in Contract Clause "FAC 5252.236-9310, Record Drawings." 

 
 
1.5.2   Payment for Materials Offsite 
 
Payments may be made to the Contractor for materials stored off construction 
sites under the following conditions: 

 
a. Conditions described in the paragraph entitled "Payments to the 
Contractor"; 

 
b. Material located and stored in the county of the construction site; 

 
c. Materials adequately insured and protected from theft and exposure; 

 
d. Materials not susceptible to deterioration or physical damage in 
storage or in transit to the job site are acceptable for progress 
payments. Items such as non-magnetic steel, aluminum, non-magnetic 
aggregate, machinery, pre-cast/pre-stressed concrete products, and 
plastic lumber (e.g., fender piles and curbs) are acceptable for 
progress payments; 
 
e. Conditions specified in FAR 52.232-5(b) PAYMENTS UNDER FIXED PRICE 
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CONSTRUCTION CONTRACTS; and 
 
 
f. Payment requests for off-site materials include consent of surety. 

 
1.6   CHANGES ESTIMATES 
 
In making all equitable adjustments under the Changes Clause, compensation 
for additions will be based upon estimated costs at the time the work is 
performed and credit for deductions will be based upon estimated costs at 
the time the Contract was made. In arriving at the amount of the change in 
price, if any, allowance may be made for profit overhead and general 
expenses, plant rental and other similar items. 

 
PART 2   PRODUCTS 
 
Not Used 

 
PART 3   EXECUTION 
 
Not Used 

 
-- End of Section -- 
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SECTION 01 30 00 
 

ADMINISTRATIVE REQUIREMENTS 
08/15 

 
PART 1   GENERAL  
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
CODE OF FEDERAL REGULATIONS (CFR) 
 
41 CFR 60.4     Construction Contractors – Affirmative 
                                    Action Requirements 
 
U.S. ARMY CORPS OF ENGINEERS (USACE) 
 
EM 385-1-1 (2014)Safety and Health Requirements 

Manual 
 
 
1.2   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
1.2.1 SD-01 Preconstruction Submittals 
 

a. List of contact personnel; G 
 

b. Insurance; G 
 

c. Affirmative action requirements; G 
 

d. Personnel list; G 
 

e. Qualifications of Superintendent SD; G 
 
 
1.3   MINIMUM INSURANCE REQUIREMENTS 
 
Procure and maintain during the entire period of performance under this 
contract the following minimum insurance coverage: 

 
a. Comprehensive general liability:  $500,000 per occurrence 

 
b. Automobile liability:  $200,000 per person, $500,000 per occurrence 
for bodily injury, $20,000 per occurrence for property damage 

 
c. Workmen's compensation as required by Federal and State workers' 
compensation and occupational disease laws. 
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d. Employer's liability coverage of $100,000, except in States where 
workers compensation may not be written by private carriers, 

 
e. Others as required by the State for which work is taking place. 

 
1.3.1   Additional Insurance Requirements  
 

a. Before commencing work under this contract, the Contractor shall 
certify obtained.  The policies evidencing required insurance shall 
contain an endorsement to the effect that any cancellation or any 
material change adversely affecting the Government's interest shall not 
be effective (1) for such period as the laws of the State in which this 
contract is to be performed prescribe or (2) until 30 days after the 
insurer or the Contractor gives written notice to the Contracting 
Officer, whichever period is longer. 

  
b. The Contractor shall insert the substance of this clause, including 
this paragraph b., in subcontracts under this contract that require 
work on a Government installation and shall make copies available to 
the Contracting Officer upon request." 

 
1.4   CONTRACTOR PERSONNEL REQUIREMENTS 
 
1.4.1   Subcontractors and Personnel 
 
Furnish a list of contact personnel of the Contractor and subcontractors 
including addresses and telephone numbers for use in the event of an 
emergency.  As changes occur and additional information becomes available, 
correct and change the information contained in previous lists. 

 
1.4.2   Identification Badges 
 
Identification badges, if required, will be furnished without charge. 
Application for and use of badges will be as directed.  Immediately report 
instances of lost or stolen badges to the Contracting Officer. 
  
"Contractor's employees requiring access for periods from one day to one 
year shall submit to the security office the following:   
 

a. An installation sponsor request forwarded to the security office. 
  

b. A valid form of Federal or state government identification. 
  

c. If driving a motor vehicle, a valid driver's license, vehicle 
registration and proof of insurance.   

 
d. Proof of employment on a valid Government contract (e.g. a letter 
from the prime contractor including contract number and term). 

  
e. If necessary, proof of an employee background check conducted within 
the past year.  The background check must include must establish the 
employee's citizenship or legal alien status.  Acceptable documents 
include birth certificate, Immigration and Naturalization Service (INS) 
forms and passports.    

 
All information will be subject to Government verification.  The Government 
may randomly screen contractor submissions through the FBI National Crime 
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Information Center (NCIC) Interstate Identification Index (III) system.  All 
NCIC III checks must follow by the submission of fingerprint records to the 
FBI Automated Fingerprint Identification System (AFIS) data.  NCIC checks 
and fingerprinting will be performed at Government expense.   
 
Access may be denied if it is determined that an employee: 
  
 (a)  is on the National Terrorist Watch List 
 
 (b)  is illegally present in the United States 
 
 (c)  is subject to an outstanding warrant 
 
 (d)  has knowingly submitted an employment questionnaire with false or 
fraudulent information 
 
 (e)   has been issued a debarment order and is currently banned from 
military installations.   
 
Comply with the following conditions when requested by the Contracting 
Officer: 
  

a. Submit a list of all employees to the Security Office.  Each 
employee will be required to complete a Special Access Determination 
and be interviewed by a Personnel Security Specialist upon request. 

  
b. Certify in writing that all employees and representatives requiring 
access are U.S. citizens. 

  
1.4.3   Subcontractor Special Requirements 
 
1.4.3.1   Asbestos Containing Material 
 
All contract requirements of Section 02 82 16.00 20, "Engineering Control of 
Asbestos Containing Materials" assigned to the Private Qualified Person (PQP) 
shall be accomplished directly by a first tier subcontractor. 

 
1.4.4   Contractor Personnel Requirements 
 
Failure to obtain entry approval will not affect the contract price or time 
of completion. 

 
1.4 SUPERVISION 
 
1.5.1   Minimum Communication Requirements 
 
Have at least one qualified superintendent capable of reading, writing, and 
conversing fluently in the English language on the job site during working 
hours.  In addition, if a Quality Control (QC) representative is required on 
the contract, then that individual shall also have fluent English 
communication skills. 

 
1.5.2   Project Manager and Superintendent Qualifications 
 
The Project Manager in this context shall mean the individual with the 
responsibility for the overall management of the project and the Project 
Superintendent shall mean the individual with the responsibility for quality 
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and production.  Both the Project Manager and Project Superintendent are 
subject to removal by the Contracting Officer for non-compliance with 
requirements specified in the contract and for failure to manage the project 
to insure timely completion.  Furthermore, the Contracting Officer may issue 
an order stopping all or part of the work until satisfactory corrective 
action has been taken.  No part of the time lost due to such stop orders 
shall be made the subject of claim for extension of time for excess costs or 
damages by the Contractor. 
 
The Superintendent for this contract must have a minimum of seven years’ 
experience as a Superintendent, QC Manager, Project Manager or Construction 
Manager on similar size (dollar wise) and type construction contracts which 
included the major trades that are part of this contract.  He is to be 
capable of reading, writing, and conversing in the English language on the 
job site during working hours.  In addition, the individual must be familiar 
with the requirements of EM 385-1-1, and have experience in the areas of 
hazard identification for safety compliance.  If this contract allows for 
the Superintendent and Quality Control Manager to be one person, then the 
qualifications for the Quality Control Manager will override this paragraph.  
Provide a submittal on superintendent qualifications as indicated in the 
paragraph entitled, "Submittals."  The superintendent shall be subject to an 
interview by the construction office.  

 
In addition to the above experience requirements, the Project Manager and 
on-site Project Superintendent shall complete the course entitled 
"Construction Quality Management for Contractors" prior to the start of 
construction. Contact the Contracting Officer to schedule attendance in the 
course. 
  
Approval of Project Manager and on-site Project Superintendent is required 
prior to start of construction.  Provide resumes for the proposed Project 
Manager and on-site Project Superintendent describing their experience with 
references and qualifications to the Contracting Officer for approval.  The 
Contracting Officer reserves the right to interview the proposed Project 
Manager and on-site Project Superintendent at any time in order to verify 
the submitted qualifications. 

 
1.6   PRECONSTRUCTION MEETING 
 
After award of the contract and prior to the commencement of any IDQ task 
order work at the site, meet with the Contracting Officer to discuss and 
develop a mutual understanding relative to the administration of the value 
engineering and safety program, preparation of the schedule prices, shop 
drawings, and other submittals, scheduling programming, and prosecution of 
the work.  Major subcontractors who will engage in the work shall also 
attend. 

 
1.7   PARTNERING 
 
To most effectively accomplish this contract, the Government requires the 
formation of a cohesive partnership with the Contractor and their 
subcontractors.  The partnership will draw on the strength of each 
organization in an effort to achieve a quality project done right the first 
time, within budget, on schedule, and without any safety mishaps.  The 
Initial Partnering session will be a one-day minimum and the follow on 
sessions will be held at a minimum of once every six months.  The initial 
session should be held at a location away from the project site and shall be 
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acceptable to the Government.  The follow on sessions can be held at a 
location agreed to by the Contracting Officer and the Contractor; typically 
a conference room provided by the PWD FEAD/ROICC Resident Engineer.  The 
successful contractors shall pay for all the costs associated with the 
initial partnering effort to include a facilitator, audio-visual equipment, 
easels, flipchart paper, colored markers, note paper, pen/pencils, colored 
flash cards, etc.  The initial partnering session shall be attended by 
principles of the company, superintendent, QC manager, project manager, main 
subcontractors, FEAD’s, PMEB’s, Government project managers/engineering 
technicians and the contracting officers.  For the follow on partnering 
sessions, the senior Government representative and senior Contractor 
representative present will jointly host the follow on partnering sessions 
and invite people as necessary.  For the initial partnering session, the 
participants shall bear their own costs for meals, lodging, and 
transportation associated with partnering. 

 
1.8   ELECTRONIC MAIL (E-MAIL) ADDRESS 
 
Establish and maintain electronic mail (e-mail) capability along with the 
capability to open various electronic attachments as text files, pdf files, 
and other similar formats.  Within 10 days after contract award, provide the 
Contracting Officer a single (only one) e-mail address for electronic 
communications from the Contracting Officer related to this contract 
including, but not limited to contract documents, invoice information, 
request for proposals, and other correspondence.  The Contracting Officer 
may also use email to notify the Contractor of base access conditions when 
emergency conditions warrant, such as hurricanes or terrorist threats.  
Multiple email address will not be allowed. 

 
It is the Contractor's responsibility to make timely distribution of all 
Contracting Officer initiated e-mail with its own organization including 
field office(s).  The Contractor shall promptly notify the Contracting 
Officer, in writing, of any changes to this email address. 

 
1.9   SPECIAL SAFETY AND ADMINISTRATION REQUIREMENTS  
 
1.9.1     Site Regulations 

 
Ensure that Contractor personnel become familiar with and obey each site’s 
regulations.  Wear hard hats in designated areas.  Do not enter any 
restricted areas unless required to do so and until cleared for such entry. 
The Contractor's equipment shall be conspicuously marked for identification.  
Comply with the following conditions: 
  

a. Restrict employees/representatives to the work site and control 
travel directly to and from the work site. 

  
b. Restore all traffic/parking/security signs and markings, including 
space numbers, designations, and lines, to their original form if such 
signs/markings are defaced or deleted during construction/repair. 

  
c. Be responsible for control and security of Contractor-owned 
equipment and materials at the work site. Report immediately 
missing/lost/stolen property to the Police Department. 

  
d. Ensure that no material is stacked within 10 feet of the Controlled 
Industrial Area (CIA) perimeter. Remove from the work site, or secure 
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ladders or other such equipment, which could be used to climb the CIA 
perimeter fence.  Ensure that no vehicles are parked within 10 feet of 
the CIA perimeter. 

  
e. Ensure that no opening in the roof/ walls/ windows/ fence of the 
building exist at the end of the work day and do not exist where 
penetration is possible during non-working hours.  If the building 
cannot be secured at the end of the workday, coordinate action with the 
Contracting Office to notify the cognizant code to arrange for a 
security watch by their personnel. 

  
f. The Contractor's supervisor will call the Government Inspector(s) to 
provide information on where tasks are scheduled to be worked, or are 
working, by 8:00 a.m. each day. 

 
1.9.2   Occupied Buildings 
 

The Contractor shall be working around existing buildings which are 
occupied.  Do not enter the buildings without prior approval of the 
Contracting Officer.  

 
1.10   CONTRACTOR FURNISHED ITEMS 
 
Contractor shall provide all facilities, equipment, materials, labor and 
services to perform the requirements of this contract per task order. 
  

a. Government Approval of Materials:  The Government reserves the right 
to specifically disapprove any item. All materials, supplies, parts and 
equipment shall be identified by the Contracting Officer on each task 
order. All materials, supplies, parts, and equipment furnished by the 
Contractor shall conform to the specifications. Items not included on 
these specifications shall be of acceptable industrial grade and quality, 
equal to or better than the manufacturer's original, and compatible with 
existing systems. 

  
b. Quality of Materials:  The Contractor shall provide new material when 
providing minor construction or alteration services.  The Contractor 
shall provide new parts and components when providing repair services as 
described herein.  All parts shall be equal or exceed the quality of the 
original part being replaced.  If the original manufacturer has updated 
the quality of parts for current production, parts supplied under this 
contract shall equal or exceed the updated quality.  The Contractor shall 
dispose of all replaced parts and material. When material, equipment, and 
components selected for work items already accomplished do not meet the 
specifications set forth in this contract, the Contractor shall, at no 
cost to the Government, remove replace, and/or rework material, equipment, 
components so that compliance with the Government's requirements are 
satisfied. 

  
c. Test:  All test, field test, demolition plans, safety plans, and shop 
drawings as outlined in all specifications shall be provided at no 
additional cost to the Government. 

 
1.11    WARRANTY 
 
Contract clause FAR 52.246-21 "WARRANTY OF CONSTRUCTION" (MAR 1984) is the 
minimum warranty that is applicable to work that will be ordered.  FAR 
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52.246-21 "WARRANTY OF CONSTRUCTION" (MAR 1984) can be, and will be 
superseded when special equipment, material, design, or workmanship is 
furnished/ performed by the Contractor, or any sub-contractor, or  supplier 
at any tier.  Some examples of work, services, or supplies that will be 
superseded are:  Example 1:  When products such as roofing shingles are 
supplied as say 30 year shingles, the manufacturer's warranty of their 
products will apply.  Example 2:  If the Government request warranties 
greater than those indicated in FAR 52.246-21, or the warranties given by 
manufacturer's are greater than those indicated in FAR 52.246-21, the 
Government will consider such warranties to be part of the task order.  The 
Government may accept warranties given by the Contractor in each task order, 
or negotiate none standard warranties as the Government's requirements call 
for additional warranties.  Non-standard warranties are warranties greater 
than those given by the manufacturer or those greater than those given in 
FAR 52.246-21. 

 
1.12   GENERAL ADMINISTRATIVE REQUIREMENTS 
 
1.12.1   Directives 
 
Applicable Department of Defense (DoD), Secretary of the Navy (SECNAV), 
Chief of Naval Operations (OPNAV), and other directives, instructions, and 
regulations shall apply. 

 
1.12.2   Fire Prevention 
 
The Contractor and his employees shall know how to turn in a fire alarm.  
The Contractor shall handle and store all combustible supplies, materials, 
waste and trash in a manner that prevents fire or hazard to persons, 
facilities, and material.  Contractor employees operating critical equipment 
shall be trained to properly respond during a fire alarm. 

 
1.12.3   Disposal 
 
Debris, rubbish and non-usable material resulting from the work under this 
contract shall be disposed of off of Government property.  The Contractor 
shall inform the Contracting Officer of any hazardous waste found during his 
course of work. 

 
1.12.4   Safety Requirements And Reports 
 

a. Prior to commencing work, the Contractor shall meet with the 
Contracting Officer to discuss and develop mutual understandings 
concerning the Contractor's administration of a Safety Program. 

  
b. The Contractor's workspace may be periodically inspected for OSHA and 
Navy violations.  Abatement of violations will be the responsibility of 
the Contractor.  The Contractor shall assist inspectors from the Safety 
Office and federal or state OSHA offices if a complaint is filed.  The 
Contractor shall pay promptly any fines levied by federal or state OSHA 
offices. 

  
c. The Contractor shall report to the Contracting Officer exposure data 
and all accidents resulting in death, trauma, or occupational disease 
within 24 hours of their occurrence or as indicated in the EM-385. 

  



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 Page 22 

d. The Contractor shall submit to the Contracting Officer a full report 
of damage to government property and/ or equipment by Contractor 
employees within 24 hours of the occurrence or as indicated in the EM-385 

  
e. Only emergency medical care is available in Government facilities to 
Contractor employees who suffer on-the-job injury or disease.  Care will 
be rendered under the conditions and at the rates in effect at the time 
of treatment. The Contractor shall reimburse the Base Medical Center 
Collection Agent promptly upon receipt of statement. 

  
f. The Contractor shall provide to the Contracting Officer the name or 
names of the responsible supervisory person or persons authorized to act 
for the contractor. 

 
1.12.5   Identification Of Contractor Vehicles 
 
The Contractor shall display on each of his vehicles the company name in a 
manner and size that is clearly visible.  All vehicles shall display a valid 
state license plate and safety inspection sticker.  Contractor vehicles 
operated on Government property shall be maintained in good repair. 

 
1.12.6   Permits 
 
The Contractor shall, without additional expense to the Government, obtain 
all appointments, licenses, and permits required to perform work under this 
contract.  The Contractor shall comply with all applicable federal, state, 
and local laws.  Evidence of such permits and licenses shall be provided to 
the Contracting Officer before work commences and at other times as 
requested by the Contracting Officer. 

 
1.12.7   Contractor's Daily Report 
 
The Contractor shall submit a "Daily Report to Inspector" Form NAVFAC 
4330/34 by 10:00 a.m. the following work day.  The forms shall be completed 
daily and delivered to the Contracting Officer.  Data to be included on the 
form is workers by classification, the move-on and move-off of construction 
equipment furnished by the prime and subcontractor or furnished by the 
Government, and material and equipment delivered to the site of installation 
of work.  One daily report per job in progress is required. 

 
1.12.8   Work Schedule 
 
The Contractor shall arrange his work so as not to interfere with the normal 
occurrence of Government business. All work schedules shall be submitted to 
and approved by the Contracting Officer prior to the start of each Task 
Order.  The Contractor shall not change approved work schedules without the 
prior consent of the Contracting Officer.  Deviation from the work schedule 
is permissible only when approved by the Contracting Officer.  For all 
unscheduled work the Contractor shall obtain the Contracting Officer's 
approval. 

 
1.12.9   Scoping for Utilities 
 
The Contractor shall be responsible for scoping all utilities where 
digging/excavating is to be part of a job plan.  The contractor shall, 
without additional expense to the Government, provide scoping for utilities. 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 Page 23 

All damage to utilities will be repaired or replaced at the contractors’ 
expense. 

 
1.12.10   Damage to Lawn Areas and Pavement 
 

a. Protection:  All lawns, plants, trees, shrubbery's and pavement 
adjacent to the construction work or used by the Contractor shall be 
protected against heavy traffic, machinery, spillage and misuse.  This 
applies to all possible weather conditions. 

  
b. Repairs:  If at any time during the progress of the contract the 
Contractor causes any pavement, lawns, planting, etc., to be damaged, 
rutted, or worn areas within the area the Contractor is working, it shall 
be the Contractors responsibility to replace, band or restore the damage 
as approved by the Contracting Officer at no additional cost the 
Government. 

 
1.12.11   Pre-Performance Conference 
 
Prior to commencing work, the Contractor shall meet with the Contracting 
Officer, at a time to be determined by the Contracting Officer to discuss 
and develop mutual understandings concerning safety, scheduling, security, 
and administration of work. 

 
1.12.12   Materials and Equipment to be Salvaged 
 
All material and equipment which are removed or disconnected, and are not 
indicated or specified for reuse, shall become the property of the 
Contractor and shall be removed from the site by the Contractor at no 
additional charge to the Government. 
 

1.12.13   Government Purchase Card Program 
 
The contractor is required to offer IQ pre-priced line item services to 
authorized Government personnel when they are ordering the work directly via 
the Government Purchase Card (GPC) program. When receiving GPC orders 
against Section B, the contractor shall provide the supplies and services at 
the offered price without additional markup or handling fee.  

 
The contractor agrees to accept and process electronically submitted GPC 
orders for IQ services, including those orders issued through the DoD EMALL. 
The DoD EMALL is a U.S. Government (USG) owned and operated web-based 
ordering system that enables any Department of Defense (DoD) or Federal 
activity to search for and order goods and services. Authorized GPC users 
will receive approved accounts on DoD EMALL to view and order IQ line items. 
The current list of GPC users authorized to place orders with the contractor 
for services will be furnished by letter to the contractor from the 
Contracting Officer.  
The contractor is required to receive electronic IQ orders from the DoD 
EMALL using 128-bit encrypted email. The contractor agrees to purchase, 
install, and utilize the most recent version of PGP Personal software, or a 
comparable solution, for the purpose of decrypting order notification emails 
from the DoD EMALL.  
 
The contractor shall post updates on order delivery schedule and performance 
to the DoD EMALL in a timely manner.  
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The contractor shall track quantities and report total ordered quantity in 
DOD EMALL and approved DD 1155’s by line item number each month and year-to-
date. The report shall be due to the Contracting Officer by the fifth day of 
each succeeding month. The contractor must track and report when total 
dollar value of all orders from both GPC purchases and DD 1155s exceed 75% 
of the combined Section B Pre-Priced Line Item quantities.   
 

1.13   PROSECUTION AND COMPLETION 
 
1.13.1   Task Order Proposals 
 

a. The actual amount of work to be performed and the time of such 
performance will be determined by the Contracting Officers at each site 
who will issue written Task Orders to the Contractor.  The only work 
authorized under this contract is that which is performed upon receipt of 
each Task Order.  Task Orders may be issued any time during the contract 
term and any Task Order in effect during this term shall be completed 
even if the term is exceeded. 

  
b. Time Allowed For Task Order Completion:  Each site will negotiate 
response and completion time on each Task Order issued. 

  
c. Task orders may be issued any time during the contract term.  Any Task 
Order in effect during this term shall be completed within the allotted 
time, even if the contract term elapsed. 

  
d. If the Contractor orders materials with long lead time, the contractor 
will submit within 3 days after receipt of the task order a copy of 
materials ordered, the name of the vendors supplying materials including 
their phone numbers, and with a confirmed delivery date on the order.  
Time for completion of the long lead time portion will begin on the 
proposed delivery date of the ordered materials. 

 
1.14   DRAWINGS 
 

a. Drawings Pertaining to Specification:  All drawings or sketches 
accompanying Task Orders shall be considered to be part of the basic 
specifications. 

  
b. Drawing Verification and Control:  Figures marked on drawings or 
sketches shall be followed in preference to scale measurements.  The 
Contractor shall compare all drawings or sketches and verify the figures 
before laying out the work and will be responsible for any errors which 
might have been avoided thereby. 

  
c. Omissions and Mis-descriptions: Omissions from the drawings or 
specifications or the mis-description of details of work which are 
manifestly necessary to carry out the intent of the drawings and 
specifications, or which are customarily performed, shall not relieve the 
Contractor from performing such omitted or mis-described details of the 
work but they shall be performed as if fully and correctly set forth and 
described in the drawings and specifications. 

 
1.14.1   TRAILERS OR STORAGE BUILDINGS 
 
Trailers or storage buildings will be permitted where space is available, 
subject to the approval of the Contracting Officer.  The trailers or storage 
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buildings shall be suitably painted and kept in a good state of repair.  
Failure of the Contractor to maintain his trailers or storage buildings in 
good condition will be considered sufficient reason to require their removal.  
A sign not smaller than 24 inches by 24 inches shall be conspicuously placed 
on the trailer depicting the company name, business phone number, contract 
number, and a 24-hour emergency phone number. 

 
1.15   ASBESTOS CONTAINING MATERIALS 
 
Any materials known to contain asbestos will be indicated.  If additional 
material is encountered which may contain asbestos and must be disturbed to 
complete work, should not be touched.  "DO NOT TOUCH THE MATERIAL AND INFORM 
THE CONTRACT REPRESENTATIVE IN THE FIELD AND NOTIFY THE CONTRACTING OFFICER 
IN WRITING IMMEDIATELY." Within 10 calendar days the Contracting Officer 
will perform laboratory test or issue a change order to the contractor 
directing him/her to perform laboratory test to determine if there is 
asbestos. If asbestos is not a danger, the Contracting Officer will direct 
the Contractor to proceed without change.  If the material is asbestos and 
poses a possible danger it will be removed in accordance with the Asbestos 
Abatement specification section and the approved asbestos abatement plan.  
The Government may remove the asbestos with its own forces, use other 
contracting sources, or negotiate with the Contractor that is awarded this 
contract. 

 
1.16   ORDERING OF WORK 
 

a. Task orders will take the form of Department of Defense Form 1155. 
  

b. Task Orders may be modified by agreement by the Contracting Officer 
and the Contractor.  Modifications to Task Orders shall be effected on a 
Standard Form 30.  The ordering Officer may issue oral orders only in 
emergency circumstances.  Oral orders will be confirmed by issuance of a 
written modification on Standard Form 30 within (5) working days from the 
time of oral communication modifying the order. 

  
c. Scope of Work:  Whenever the Government has work to be performed under 
this contract; the Contracting Officer shall notify the Contractor and 
provide the following as a minimum: 

  
      1.   The nature of work to be performed, 
  
      2.   The location of the job site, 
  
      3.   The date the job site will be available for the Contractor, 
  
      4.   The negotiated date the work is to be completed. 

 
1.17   EXISTING WORK 
 

a. The disassembling, disconnecting, cutting, removal or altering in any 
way of existing work shall be carried on in such a manner as to prevent 
injury or damage to all portions of existing work, whether they are to 
remain in place, reused in the new work, or salvaged and stored. 

 
PART 2   PRODUCTS 
 
Not used. 
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PART 3   EXECUTION 
 
Not used. 
 
-- End of Section --
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   SECTION 01 32 16.00 20 
 

SMALL PROJECT CONSTRUCTION PROGRESS SCHEDULES 
02/15 

 
PART 1   GENERAL 
 
1.1   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-01 Preconstruction Submittals 

 
Construction schedule; G 
 
Equipment delivery schedule; G 

 
1.2   ACCEPTANCE 
 

Prior to the start of work, prepare and submit to the Contracting Officer 
for acceptance a construction schedule in the form of a Bar Chart Schedule 
in accordance with the terms in Contract Clause "FAR 52.236-15, Schedules 
for Construction Contracts," except as modified in this contract. 
 
The acceptance of a Baseline Construction Schedule is a condition precedent 
to: 
 
a. The Contractor starting work on the demolition or construction stage(s) 
of the contract. 
 
b. Processing Contractor's invoice(s) for construction activities/items of 
work. 
 
c. Review of any schedule updates. 
 
Submittal of the Baseline Schedule, and subsequent schedule updates, is 
understood to be the Contractor's certification that the submitted schedule 
meets all of the requirements of the Contract Documents, represents the 
Contractor's plan on how the work will be accomplished, and accurately 
reflects the work that has been accomplished and how it was sequenced (as-
built logic). 

 
1.3   SCHEDULE FORMAT 
 
1.3.1   Bar Chart Schedule 
 

The Bar Chart must, as a minimum, show work activities, submittals, 
Government review periods, material/equipment delivery, utility outages, 
on-site construction, inspection, testing, and closeout activities.  The 
Bar Chart must be time scaled and generated using an electronic spreadsheet 
program. 

 
1.3.2 Schedule Submittals and Procedures 
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Submit Bar Chart Schedules and updates in hard copy and on electronic media 
that is acceptable to the Contracting Officer. Submit an electronic back-up 
of the project schedule in an import format compatible with the 
Government's scheduling program. 

 
1.3   EQUIPMENT DELIVERY SCHEDULE 
 
1.3.1   Initial Schedule 
 
Within 30 calendar days after acceptance of the proposed construction 
schedule, submit for Contracting Officer acceptance a schedule showing 
procurement plans for materials and equipment.  Submit in the format and 
content as prescribed by the Contracting Officer, and include as a minimum 
the following information: 

 
a.  Description. 

 
b.  Date of the purchase order. 

 
c.  Promised shipping date. 

 
d.  Name of the manufacturer or supplier. 

 
e.  Date delivery is expected. 

 
f.  Date the material or equipment is required, according to the current 
construction schedule. 

 
1.4   SCHEDULE MONTHLY UPDATES 
 
Update the construction schedule and equipment delivery schedule at monthly 
intervals or when the schedule has been revised.  The updated schedule must 
be kept current, reflecting actual activity progress and plan for completing 
remaining work.  Submit copies of the purchase orders and confirmation of 
the delivery dates as directed by the Contracting Officer. 
 

1.5 CORRESPONDENCE AND TEST REPORTS 
 
All correspondence (e.g., letters, Requests for Information (RFIs), e-mails, 
meeting minute items, Production and QC Daily Reports, material delivery 
tickets, photographs) must reference Schedule Activities that are being 
addressed.  All test reports (e.g., concrete, soil compaction, weld, 
pressure) must reference Schedule Activities that are being addressed. 

 
PART 2   PRODUCTS 
 
Not Used 

 
PART 3   EXECUTION 
 
Not Used 

 
    -- End of Section -- 
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SECTION 01 33 00 
 

SUBMITTAL PROCEDURES 
05/11 

 
PART 1   GENERAL 
 
The Contracting Officer may request submittals in addition to those 
specified when deemed necessary to adequately describe the work covered in 
the respective sections. 

 
Units of weights and measures used on all submittals are to be the same as 
those used in the contract drawings. 

 
Each submittal is to be complete and in sufficient detail to allow ready 
determination of compliance with contract requirements. 

 
Contractor's Quality Control (CQC) System Manager and the Designer of Record, 
if applicable, to check and approve all items prior to submittal and stamp, 
sign, and date indicating action taken.  Proposed deviations from the 
contract requirements are to be clearly identified.  Include within 
submittals items such as:  Contractor's, manufacturer's, or fabricator's 
drawings; descriptive literature including (but not limited to) catalog cuts, 
diagrams, operating charts or curves; test reports; test cylinders; samples; 
O&M manuals (including parts list); certifications; warranties; and other 
such required submittals. 

 
Submittals requiring Government approval are to be scheduled and made prior 
to the acquisition of the material or equipment covered thereby.  Picked up 
and disposed of in accordance with manufacturer's Material Safety Data 
Sheets (MSDS) and in compliance with existing laws and regulations samples 
remaining upon completion of the work. 

 
1.1   DEFINITIONS 
 
1.1.1   Submittal 
 
Contract Clauses "FAR 52.236-5, Material and Workmanship," paragraph (b) and 
"FAR 52.236-21, Specifications and Drawings for Construction," paragraphs 
(d), (e), and (f) apply to all "submittals." 

 
1.1.2   Submittal Descriptions (SD) 
 
Submittals requirements are specified in the technical sections.  Submittals 
are identified by Submittal Description (SD) numbers and titles as follows. 

 
SD-01 Preconstruction Submittals 

 
Submittals which are required prior to a notice to proceed on a new 
contract.  Schedules or tabular list of data or tabular list including 
location, features, or other pertinent information regarding products, 
materials, equipment, or components to be used in the work, submitted 
prior to contract notice to proceed or next major phase of construction. 

 
Certificates of insurance. 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 
 

 
 

Page 30 

Surety bonds. 
List of proposed subcontractors. 
List of proposed products. 
Construction Progress Schedule. 
Submittal register. 
Schedule of prices. 
Health and safety plan. 
Work plan. 
Quality control plan. 
Environmental protection plan. 

 
SD-02 Shop Drawings 

 
Drawings, diagrams and schedules specifically prepared to illustrate 
some portion of the work. 

 
Diagrams and instructions from a manufacturer or fabricator for use in 
producing the product and as aids to the Contractor for integrating the 
product or system into the project. 

 
Drawings prepared by or for the Contractor to show how multiple systems 
and interdisciplinary work will be coordinated. 

 
SD-03 Product Data 

 
Catalog cuts, illustrations, schedules, diagrams, performance charts, 
instructions and brochures illustrating size, physical appearance and 
other characteristics of materials, systems or equipment for some 
portion of the work. 

 
Samples of warranty language when the contract requires extended 
product warranties. 

 
SD-04 Samples 

 
No samples required 

 
SD-05 Design Data 

 
Design calculations, mix designs, analyses or other data pertaining to 
a part of work. 

 
SD-06 Test Reports 

 
Report signed by authorized official of testing laboratory that a 
material, product or system identical to the material, product or 
system to be provided has been tested in accord with specified 
requirements. (Testing must have been within three years of date of 
contract award for the project.) 

 
Report which includes findings of a test required to be performed by 
the Contractor on an actual portion of the work or prototype prepared 
for the project before shipment to job site. 

 
Report which includes finding of a test made at the job site or on 
sample taken from the job site, on portion of work during or after 
installation. 
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Investigation reports. 

 
Daily logs and checklists. 

 
Final acceptance test and operational test procedure. 

 
SD-07 Certificates 

 
Statements printed on the manufacturer's letterhead and signed by 
responsible officials of manufacturer of product, system or material 
attesting that product, system or material meets specification 
requirements. Must be dated after award of project contract and clearly 
name the project. 

 
Document required of Contractor, or of a manufacturer, supplier, 
installer or subcontractor through Contractor, the purpose of which is 
to further quality of orderly progression of a portion of the work by 
documenting procedures, acceptability of methods or personnel 
qualifications. 

 
SD-08 Manufacturer's Instructions 

 
Preprinted material describing installation of a product, system or 
material, including special notices and Material Safety Data sheets 
concerning impedances, hazards and safety precautions. 

 
SD-09 Manufacturer's Field Reports 

 
Documentation of the testing and verification actions taken by 
manufacturer's representative at the job site, in the vicinity of the 
job site, or on a sample taken from the job site, on a portion of the 
work, during or after installation, to confirm compliance with 
manufacturer's standards or instructions.  The documentation must be 
signed by an authorized official of a testing laboratory or agency and 
must state the test results; and indicate whether the material, product, 
or system has passed or failed the test. 

 
Factory test reports. 

 
SD-10 Operation and Maintenance Data 

 
Data that is furnished by the manufacturer, or the system provider, to 
the equipment operating and maintenance personnel. This data is needed 
by operating and maintenance personnel for the safe and efficient 
operation, maintenance and repair of the item. 

 
This Data is intended to be incorporated in an operations and 
maintenance manual or control system. 

 
SD-11 Closeout Submittals 

 
Documentation to record compliance with technical or administrative 
requirements or to establish an administrative mechanism. 

 
Special requirements necessary to properly close out a construction 
contract.  For example, Record Drawings, manufacturer's help and 
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product lines necessary to maintain and install equipment.  Also, 
submittal requirements necessary to properly close out a major phase of 
construction on a multi-phase contract. 

  
1.1.3   Approving Authority 
 
Office or designated person authorized to approve submittal. 

 
1.1.4   Work 
 
As used in this section, on- and off-site construction required by contract 
documents, including labor necessary to produce submittals, construction, 
materials, products, equipment, and systems incorporated or to be 
incorporated in such construction. 

 
1.2   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor QC approval.  
When used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following  in 
accordance with this section.  

 
SD-01 Preconstruction Submittals 

 
Submittal register; G 

 
1.3   USE OF SUBMITTAL REGISTER  
 
Submittal register will be delivered to the Contractor, as an electronic 
database, using submittals management program furnished to Contractor by 
Contracting Officer. Register will have the following fields completed, to 
the extent that will be required by the Government during subsequent usage. 

 
Column (c):  Lists specification section in which submittal is required. 

 
Column (d):  Lists each submittal description (SD No. and type, e.g. SD-
02 Drawings) required in each specification section. 

 
Column (e):  Lists one principal paragraph in specification section where 
a material or product is specified.  This listing is only to facilitate 
locating submitted requirements.  Do not consider entries in column (e) 
as limiting project requirements. 

 
Column (f):  Indicate approving authority for each submittal.  A "G" 
indicates approval by Contracting Officer; a blank indicates approval by 
QC manager. 

 
Prepare and maintain submittal register, as the work progresses. Do not 
change data which is output in columns (c), (d), (e), and (f) as delivered 
by Government; retain data which is output in columns (a), (g), (h), and (i) 
as approved. 

 
1.3.1   Submittal Register 
 
Submit submittal register as an electronic database, using submittals 
management program furnished to Contractor. Submit with quality control plan 
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and project schedule required by sections 01 45 00.10 20 QUALITY CONTROL FOR 
MINOR CONSTRUCTION and 01 32 16.00 20 SMALL PROJECT CONSTRUCTION PROGRESS 
SCHEDULES, respectively. Verify that all submittals required for project are 
listed and add missing submittals.  Complete the following on the register 
database: 

 
Column (a) Activity Number:  Activity number from the project schedule. 

 
Column (g) Contractor Submit Date:  Scheduled date for approving 
authority to receive submittals. 

 
Column (h) Contractor Approval Date:  Date Contractor needs approval of 
submittal. 

 
Column (i) Contractor Material:  Date that Contractor needs material 
delivered to Contractor control. 

 
1.3.2   Contractor Use of Submittal Register 
 
Update the following fields in the Government-furnished submittal register. 

 
Column (b) Transmittal Number:  Contractor assigned list of consecutive 
numbers. 

 
Column (j) Action Code (k):  Date of action used to record Contractor's 
review when forwarding submittals to the Government. 

 
Column (l) List date of submittal transmission. 

 
Column (q) List date approval received. 

 
1.3.3   Approving Authority Use of Submittal Register 
 
Update the following fields in the Government-furnished submittal register. 

 
Column (b). 

 
Column (l) List date of submittal receipt. 
 
Column (m) through (p). 

 
Column (q) List date returned to Contractor. 

 
1.3.4   Action Codes 
 
Entries used shall be as follows (others may be prescribed by Transmittal 
Form):  Deliver one copy of submittal register updated by Contractor to 
Government with each invoice request.  Deliver in electronic format, unless 
a paper copy is requested by Contracting Officer. 

 
1.3.4.1   Contractor Action Codes 
 
CC - Submittal is certified by the Contractor to be in compliance with the 
contract drawings and specifications 

 
1.3.4.2   Approving Authority Action Codes 
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“A”  - “Approved as submitted”; “Completed” 
 
“E”  - “Disapproved (See attached”; “Resubmit” 
 
“C” – “Approved, except as noted on drawings”; “Completed” 
 
“F” – “Receipt acknowledged”; “Completed” 
 
C  - Comments 
 
R  - Resubmit" 
 

1.4   PROCEDURES FOR SUBMITTALS 
 
1.4.1   Reviewing, Certifying, Approving Authority 
 
QC organization shall be responsible for reviewing and certifying that 
submittals are in compliance with contract requirements.  Approving 
authority on submittals is the Government. 

 
1.4.2   Constraints 
 

a. Submittals listed or specified in this contract shall conform to 
provisions of this section, unless explicitly stated otherwise. 

 
b. Submittals shall be complete for each definable feature of work; 
components of definable feature interrelated as a system shall be 
submitted at same time. 

 
c. When acceptability of a submittal is dependent on conditions, items, 
or materials included in separate subsequent submittals, submittal will 
be returned without review. 

 
d. Approval of a separate material, product, or component does not imply 
approval of assembly in which item functions. 

 
e. Review and/or approval of a submittal does not relieve the Contractor 
of responsibility for accuracy of details, dimensions, or quantities on 
contract drawings nor does it extend or alter any contractual obligations 
of the Government or Contractor(s). 

 
1.4.3   Scheduling 
 

a. Coordinate scheduling, sequencing, preparing and processing of 
submittals with performance of work so that work will not be delayed by 
submittal processing.  Allow for potential resubmittal of requirements. 

 
b. Except as specified otherwise, allow review period, beginning with 
receipt by approving authority, that includes at least 20  working days 
for submittals.  Period of review for submittals with Contracting Officer 
approval begins when Government receives submittal from QC organization.  
Period of review for each resubmittal is the same as for initial 
submittal. 

 
c. For submittals requiring review by fire protection engineer, allow 
review period, beginning when Government receives submittal from QC 
organization, of 30 working days for return of submittal to the 
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Contractor.  Period of review for each resubmittal is the same as for 
initial submittal. 

 
d. Period of review for each resubmittal is the same as for initial 
submittal. 

 
1.4.4   Variations 
 
Variations from contract requirements require Government approval pursuant 
to contract Clause entitled "FAR 52.236-21, Specifications and Drawings for 
Construction" and will be considered where advantageous to Government. 

 
1.4.4.1   Considering Variations 
 
Discussion with Contracting Officer prior to submission will help ensure 
functional and quality requirements are met and minimize rejections and 
resubmittals.  When contemplating a variation which results in lower cost, 
consider submission of the variation as a Value Engineering Change Proposal 
(VECP). 
 
Specifically point out variations from contract requirements in transmittal 
letters.  Failure to point out deviations may result in the Government 
requiring rejection and removal of such work at no additional cost to the 
Government. 

 
1.4.4.2   Proposing Variations 
 
When proposing variation, deliver written request to the Contracting Officer, 
with documentation of the nature and features of the variation and why the 
variation is desirable and beneficial to Government.  If lower cost is a 
benefit, also include an estimate of the cost savings.  In addition to 
documentation required for variation, include the submittals required for 
the item.  Clearly mark the proposed variation in all documentation. 

 
1.4.4.3   Warranting That Variations Are Compatible 
 
When delivering a variation for approval, Contractor warrants that this 
contract has been reviewed to establish that the variation, if incorporated, 
will be compatible with other elements of work. 

 
1.4.4.4   Review Schedule Is Modified 
 
In addition to normal submittal review period, a period of 10 working days 
will be allowed for consideration by the Government of submittals with 
variations. 

 
1.4.5   Contractor's Responsibilities 
 

a. Determine and verify field measurements, materials, field construction 
criteria; review each submittal; and check and coordinate each submittal 
with requirements of the work and contract documents. 

 
b. Transmit submittals to QC organization in accordance with schedule on 
approved Submittal Register, and to prevent delays in the work, delays to 
Government, or delays to separate Contractors. 
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c. Advise Contracting Officer of variation, as required by paragraph 
entitled "Variations." 

 
d. Correct and resubmit submittal as directed by approving authority.  
When resubmitting disapproved transmittals or transmittals noted for 
resubmittal, the Contractor shall provide copy of that previously 
submitted transmittal including all reviewer comments for use by 
approving authority. Direct specific attention in writing or on 
resubmitted submittal, to revisions not requested by approving authority 
on previous submissions. 

 
e. Furnish additional copies of submittal when requested by Contracting 
Officer, to a limit of 20 copies per submittal. 

 
f. Complete work which must be accomplished as basis of a submittal in 
time to allow submittal to occur as scheduled. 

 
g.  Ensure no work has begun until submittals for that work have been 
returned as "approved," or "approved as noted", or "receipt acknowledged" 
except to the extent that a portion of work must be accomplished as basis 
of submittal. 

 
1.4.6   QC Organization Responsibilities 
 

a. Note date on which submittal was received from Contractor on each 
submittal. 

 
b. Review each submittal; and check and coordinate each submittal with 
requirements of work and contract documents. 

 
c. Review submittals for conformance with project design concepts and 
compliance with contract documents. 

 
d. Forward submittals to the Government with certifying statement. 

 
e. Ensure that material is clearly legible. 

 
f. Stamp each sheet of each submittal with QC certifying statement, 
except that data submitted in bound volume or on one sheet printed on two 
sides may be stamped on the front of the first sheet only. 

 
(1)  When approving authority is Contracting Officer, QC 
organization will certify submittals forwarded to Contracting 
Officer with the following certifying statement: 

 
"g hereby certify that the (equipment) (material) (article) shown 
and marked in this submittal is that proposed to be incorporated 
with the contract, is in compliance with the contract drawings and 
specification, can be installed in the allocated spaces, and is 
submitted for Government approval. 

 
Certified by Submittal Reviewer _____________________, Date _______ 
 (Signature when applicable) 

 
Certified by QC Manager _____________________________, Date ______" 
 (Signature) 
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g. Sign certifying statement.  The person signing certifying statements 
shall be QC organization member designated in the approved QC plan.  The 
signatures shall be in original ink.  Stamped signatures are not 
acceptable. 

 
h. Update submittal register as submittal actions occur and maintain the 
submittal register at project site until final acceptance of all work by 
Contracting Officer. 

 
i. Retain a copy of approved submittals at project site, including 
Contractor's copy of approved samples. 

 
1.4.7   Government Approving Authority 
 
When approving authority is Contracting Officer, the Government will: 

 
a. Note date on which submittal was received from QC manager, on each 
submittal. 

 
b. Review submittals within scheduling period specified and only for 
conformance with project design concepts and compliance with contract 
documents.  Review of submittals requiring the stamp of a registered 
professional engineer will not address the accuracy of any calculations, 
drawings, or other work covered by the professional engineer's stamp. 

 
c. Identify returned submittals with one of the actions defined in 
paragraph entitled "Actions Possible" and with markings appropriate for 
action indicated. 

 
1.4.8   Review Notations 
 
Submittals will be returned with one of the following notations: 

 
a. Submittals marked "approved" or “accepted” authorize the Contractor to 
proceed with work covered 

 
b. Submittals marked "approved as noted" or “approved except as noted, 
resubmittal not required”, authorize the Contractor to proceed with work 
covered provided the Contractor takes no exception to the corrections. 

 
c. Submittals marked "revise and resubmit", or “not approved” or 
"disapproved" indicate noncompliance with the contract requirements or 
design concept, or that submittal is incomplete.  Resubmit with 
appropriate changes.  No work shall proceed for this item until 
resubmittal is approved. 

 
d. Submittals marked "receipt acknowledged" indicate that the submittals 
have been received and the Contractor is authorized to proceed with the 
work. 

 
e. Submittals marked "not reviewed" will indicate submittal has been 
previously reviewed and approved, is not required, does not have evidence 
of being reviewed and approved by Contractor, or is not complete.  A 
submittal marked "not reviewed" will be returned with an explanation of 
the reason it is not reviewed.  Resubmit submittals returned for lack of 
review by Contractor or for being incomplete, with appropriate action, 
coordination, or change. 
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1.5   PREPARATION 
 
1.5.1   Transmittal Form 
 
Transmit each submittal, except sample installations and sample panels, to 
office of approving authority.  Transmit submittals with transmittal form 
prescribed by Contracting Officer and standard for project.  On the 
transmittal form identify Contractor, indicate date of submittal, and 
include information prescribed by transmittal form and required in paragraph 
entitled "Identifying Submittals," of this section.  Process transmittal 
forms to record actions regarding sample panels and sample installations. 

 
1.5.2   Identifying Submittals 
 
Identify submittals, except sample panel and sample installation, with the 
following information permanently adhered to or noted on each separate 
component of each submittal and noted on transmittal form.  Mark each copy 
of each submittal identically, with the following: 

 
a. Project title and location. 

 
b. Construction contract number. 

 
c. Section number of the specification section by which submittal is 
required. 

 
d. Submittal description (SD) number of each component of submittal. 

 
e. When a resubmission, add alphabetic suffix on submittal description, 
for example, submittal 18 would become 18A, to indicate resubmission. 

 
f. Name, address, and telephone number of subcontractor, supplier, 
manufacturer and any other second tier Contractor associated with 
submittal. 

 
g. Product identification and location in project. 

 
1.5.3   Format for SD-02 Shop Drawings 
 

a. Shop drawings shall not be less than 8 1/2 by 11 inches nor more than 
30 by 42 inches.  Prepare drawings to accurate size, with scale indicated, 
unless other form is required.  Drawings are to be suitable for 
reproduction and be of a quality to produce clear, distinct lines and 
letters with dark lines on a white background. 

 
b. Present 8 1/2 by 11 inches sized shop drawings as part of the bound 
volume for submittals required by section.  Present larger drawings in 
sets. 

 
c. Include on each drawing the drawing title, number, date, and revision 
numbers and dates, in addition to information required in paragraph 
entitled "Identifying Submittals," of this section. 

 
d. Dimension drawings, except diagrams and schematic drawings; prepare 
drawings demonstrating interface with other trades to scale.  Shop 
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drawing dimensions shall be the same unit of measure as indicated on the 
contract drawings.  Identify materials and products for work shown. 

 
e. Include the nameplate data, size and capacity on drawings.  Also 
include applicable federal, military, industry and technical society 
publication references. 
 

1.5.4   Format of SD-03 Product Data and SD-08 Manufacturer's Instruction 
 

a. Present product data submittals for each section as a complete, bound 
volume.  Include table of contents, listing page and catalog item numbers 
for product data. 

 
b. Indicate, by prominent notation, each product which is being submitted; 
indicate specification section number and paragraph number to which it 
pertains. 

 
c. Supplement product data with material prepared for project to satisfy 
submittal requirements for which product data does not exist.  Identify 
this material as developed specifically for project, with information and 
format as required for submission of SD-07 Certificates. 

 
e. Include the manufacturer's name, trade name, place of manufacture, and 
catalog model or number on product data.  Also include applicable federal, 
military, industry and technical society publication references.  Should 
manufacturer's data require supplemental information for clarification, 
submit as specified for SD-07 Certificates. 

 
f. Where equipment or materials are specified to conform to industry and 
technical society reference standards of the organizations such as 
American National Standards Institute (ANSI), ASTM International (ASTM), 
National Electrical Manufacturer's Association (NEMA), Underwriters 
Laboratories (UL), and Association of Edison Illuminating Companies 
(AEIC), submit proof of such compliance.  The label or listing by the 
specified organization will be acceptable evidence of compliance.  In 
lieu of the label or listing, submit a certificate from an independent 
testing organization, competent to perform testing, and approved by the 
Contracting Officer.  State on the certificate that the item has been 
tested in accordance with the specified organization's test methods and 
that the item complies with the specified organization's reference 
standard. 

 
g. Submit manufacturer's instruction prior to installation. 

 
1.5.5   Format of SD-04 Samples 
 
No samples required. 

 
1.5.6   Format of SD-05 Design Data and SD-07 Certificates 
 
Provide design data and certificates on 8 1/2 by 11 inches paper.  Provide a 
bound volume for submittals containing numerous pages. 

 
1.5.7   Format of SD-06 Test Reports and SD-09 Manufacturer's Field Reports 
 

a. Provide reports on 8 1/2 by 11 inches paper in a complete bound volume. 
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b. Indicate by prominent notation, each report in the submittal.  
Indicate specification number and paragraph number to which it pertains. 

 
1.5.8   Format of SD-10 Operation and Maintenance Data (O&M) 
 
Comply with the requirements specified in Section 01 78 23 OPERATION AND 
MAINTENANCE DATA for O&M Data format. 

 
1.5.9   Format of SD-01 Preconstruction Submittals and SD-11 Closeout 
        Submittals 
 
When submittal includes a document which is to be used in project or become 
part of project record, other than as a submittal, do not apply Contractor's 
approval stamp to document, but to a separate sheet accompanying document. 

 
1.6   QUANTITY OF SUBMITTALS 
 
1.6.1   Number of Copies of SD-02 Shop Drawings 
 
Submit seven copies of shop drawings requiring review and approval by 
Contracting Officer.   

 
1.6.2   Number of Copies of SD-03 Product Data and SD-08 Manufacturer's       
Instructions 
 
Submit in compliance with quantity requirements specified for shop drawings. 

 
1.6.3   Number of Samples SD-04 Samples 
 
No samples required. 

 
 
1.6.4   Number of Copies SD-05 Design Data and SD-07 Certificates 
 
Submit in compliance with quantity requirements specified for shop drawings. 

 
1.6.5   Number of Copies SD-06 Test Reports and SD-09 Manufacturer's Field 
        Reports 
 
Submit in compliance with quantity with quality requirements specified for 
shop drawings. 

 
1.6.6   Number of Copies of SD-10 Operation and Maintenance Data 
 
Submit seven copies of O&M Data to the Contracting Officer for review and 
approval. 

 
1.6.7   Number of Copies of SD-01 Preconstruction Submittals and SD-11 
        Closeout Submittals 
 
Unless otherwise specified, submit administrative submittals compliance with 
quantity requirements specified for shop drawings. 

 
1.7   FORWARDING SUBMITTALS 
 
1.7.1   Administrative Submittals 
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Submit administrative submittals directly to The Contracting Officer. 
 
1.7.2   Technical Submittals 
 
As soon as practicable after award of contract, and before procurement or 
fabrication, forward to the Contracting Officer, submittals required in the 
technical sections of this specification, including shop drawings, product 
data and samples.  One copy of the transmittal form for all submittals shall 
be forwarded to the Resident Officer in Charge of Construction. 
  
The Designer of record will review and approve for the Contracting Officer 
those submittals reserved for Contracting Officer approval to verify 
submittals comply with the contract requirements. 

 
PART 2   PRODUCTS 
 
Not Used 

 
PART 3   EXECUTION 
 
Not Used 

 
    -- End of Section -- 
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SECTION 01 35 26 

 
GOVERNMENTAL SAFETY REQUIREMENTS 

11/15 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE) 

 
ASSE/SAFE A10.34 (2001; R 2012) Protection of the Public on or 

Adjacent to Construction Sites 
 
ASSE/SAFE A10.44 (2014) Control of Energy Sources 

(Lockout/Tagout) for Construction and 
Demolition Operations 

 
ASSE/SAFE Z244.1 (2003; R 2014) Control of Hazardous Energy 

Lockout/Tagout and Alternative Methods 
 
ASSE/SAFE Z359.0 (2012) Definitions and Nomenclature Used for 

Fall Protection and Fall Arrest 
 
ASSE/SAFE Z359.1 (2007) Safety Requirements for Personal Fall 

Arrest Systems, Subsystems and Components 
 
ASSE/SAFE Z359.11 (2014) Safety Requirements for Full Body 

Harnesses 
 
ASSE/SAFE Z359.12 (2009) Connecting Components for Personal 

Fall Arrest Systems 
 
ASSE/SAFE Z359.13 (2013) Personal Energy Absorbers and Energy 

Absorbing Lanyards 
 
ASSE/SAFE Z359.14 (2014) Safety Requirements for Self-

Retracting Devices for Personal Fall Arrest 
and Rescue Systems 

 
ASSE/SAFE Z359.15 (2014) Safety Requirements for Single Anchor 

Lifelines and Fall Arresters for Personal 
Fall Arrest Systems 

 
ASSE/SAFE Z359.2 (2007) Minimum Requirements for a 

Comprehensive Managed Fall Protection Program 
 
ASSE/SAFE Z359.3 (2007) Safety Requirements for Positioning 

and Travel Restraint Systems 
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ASSE/SAFE Z359.4 (2013) Safety Requirements for Assisted-
Rescue and Self-Rescue Systems, Subsystems 
and Components 

 
ASSE/SAFE Z359.6 (2009) Specifications and Design Requirements 

for Active Fall Protection Systems 
 
ASSE/SAFE Z359.7 (2011) Qualification and Verification Testing 

of Fall Protection Products 
 

ASME INTERNATIONAL (ASME) 
 
ASME B30.20 (2013; INT Oct 2010 - May 2012) Below-the-

Hook Lifting Devices 
 
ASME B30.22 (2010) Articulating Boom Cranes 

 
ASME B30.26 (2015; INT Jun 2010 - Jun 2014) Rigging 

Hardware 
 
ASME B30.3 (2012) Tower Cranes 

 
ASME B30.5 (2014) Mobile and Locomotive Cranes 

 
ASME B30.8 (2010) Floating Cranes and Floating Derricks 

 
ASME B30.9 (2014; INT Feb 2011 - Nov 2013) Slings 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM F855 (2015) Standard Specifications for Temporary 

Protective Grounds to Be Used on De-energized 
Electric Power Lines and Equipment 

 
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE) 

 
IEEE 1048 (2003) Guide for Protective Grounding of 

Power Lines 
 
IEEE C2 (2012; Errata 1 2012; INT 1-4 2012; Errata 2 

2013; INT 5-7 2013; INT 8-10 2014; INT 11 
2015) National Electrical Safety Code 

 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 

 
NEMA Z535.2 (2011)  Environmental and Facility Safety 

Signs 
 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 
 
NFPA 10 (2013) Standard for Portable Fire 

Extinguishers 
 
NFPA 241 (2013; Errata 2015) Standard for Safeguarding 

Construction, Alteration, and Demolition 
Operations 
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NFPA 51B (2014) Standard for Fire Prevention During 

Welding, Cutting, and Other Hot Work 
 
NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2 2013; 

Errata 2 2013; AMD 3 2014; Errata 3-4 2014; 
AMD 4-6 2014) National Electrical Code 

 
NFPA 70E (2015; ERTA 1 2015) Standard for Electrical 

Safety in the Workplace 
 

U.S. ARMY CORPS OF ENGINEERS (USACE) 
 
EM 385-1-1 (2014) Safety and Health Requirements Manual 

 
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

 
29 CFR 1910 Occupational Safety and Health Standards 

 
29 CFR 1910.146 Permit-required Confined Spaces 

 
29 CFR 1910.147 Control of Hazardous Energy (Lock Out/Tag Out) 

 
29 CFR 1910.333 Selection and Use of Work Practices 

 
29 CFR 1915 Confined and Enclosed Spaces and Other 

Dangerous Atmospheres in Shipyard Employment 
 
29 CFR 1915.89 Control of Hazardous Energy (Lockout/Tags-

Plus) 
 
29 CFR 1926 Safety and Health Regulations for 

Construction 
 
29 CFR 1926.1400 Cranes and Derricks in Construction 

 
29 CFR 1926.16 Rules of Construction 

 
29 CFR 1926.450 Scaffolds 

 
29 CFR 1926.500 Fall Protection 

 
CPL 2.100 (1995) Application of the Permit-Required 

Confined Spaces (PRCS) Standards, 29 CFR 
1910.146 

 
1.2   DEFINITIONS 
 
1.2.1   Competent Person (CP)  
 
 The CP is a person designated in writing, who, through training, knowledge 
and experience, is capable of identifying, evaluating, and addressing 
existing and predictable hazards in the working environment or working 
conditions that are dangerous to personnel, and who has authorization to 
take prompt corrective measures with regards to such hazards. 
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1.2.2   Competent Person, Confined Space 
 
The CP, Confined Space, is a person meeting the competent person 
requirements as defined EM 385-1-1 Appendix Q, with thorough knowledge of 
OSHA’s Confined Space Standard, 29 CFR 1910.146, and designated in writing 
to be responsible for the immediate supervision, implementation and 
monitoring of the confined space program, who through training, knowledge 
and experience in confined space entry is capable of identifying, evaluating 
and addressing existing and potential confined space hazards and, who has 
the authority to take prompt corrective measures with regard to such 
hazards. 

 
1.2.3   Competent Person, Cranes and Rigging 
 
The CP, Cranes and Rigging, as defined in EM 385-1-1 Appendix Q, is a person 
meeting the competent person, who has been designated in writing to be 
responsible for the immediate supervision, implementation and monitoring of 
the Crane and Rigging Program, who through training, knowledge and 
experience in crane and rigging is capable of identifying, evaluating and 
addressing existing and potential hazards and, who has the authority to take 
prompt corrective measures with regard to such hazards. 

 
1.2.4   Competent Person, Excavation/Trenching 
 
A CP, Excavation/Trenching, is a person meeting the competent person 
requirements as defined in EM 385-1-1 Appendix Q and 29 CFR 1926, who has 
been designated in writing to be responsible for the immediate supervision, 
implementation and monitoring of the excavation/trenching program, who 
through training, knowledge and experience in excavation/trenching is 
capable of identifying, evaluating and addressing existing and potential 
hazards and, who has the authority to take prompt corrective measures with 
regard to such hazards. 

 
1.2.5   Competent Person, Fall Protection 
 
The CP, Fall Protection, is a person meeting the competent person 
requirements as defined in EM 385-1-1 Appendix Q and in accordance with 
ASSE/SAFE Z359.0, who has been designated in writing by the employer to be 
responsible for immediate supervising, implementing and monitoring of the 
fall protection program, who through training, knowledge and experience in 
fall protection and rescue systems and equipment, is capable of identifying, 
evaluating and addressing existing and potential fall hazards and, who has 
the authority to take prompt corrective measures with regard to such 
hazards. 

 
1.2.6   Competent Person, Scaffolding 
 
The CP, Scaffolding is a person meeting the competent person requirements in 
EM 385-1-1 Appendix Q, and designated in writing by the employer to be 
responsible for immediate supervising, implementing and monitoring of the 
scaffolding program.  The CP for Scaffolding has enough training, knowledge 
and experience in scaffolding to correctly identify, evaluate and address 
existing and potential hazards and also has the authority to take prompt 
corrective measures with regard to these hazards.  CP qualifications must be 
documented and include experience on the specific scaffolding systems/types 
being used, assessment of the base material that the scaffold will be 
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erected upon, load calculations for materials and personnel, and erection 
and dismantling.  The CP for scaffolding must have a documented, minimum of 
8-hours of scaffold training to include training on the specific type of 
scaffold being used (e.g. mast-climbing, adjustable, tubular frame), in 
accordance with EM 385-1-1 Section 22.B.02. 

 
1.2.7   Competent Person (CP) Trainer 
 
 A competent person trainer as defined in EM 385-1-1 Appendix Q, who is 
qualified in the material presented, and who possesses a working knowledge 
of applicable technical regulations, standards, equipment and systems 
related to the subject matter on which they are training Competent Persons.  
A competent person trainer must be familiar with the typical hazards and the 
equipment used in the industry they are instructing.  The training provided 
by the competent person trainer must be appropriate to that specific 
industry.  The competent person trainer must evaluate the knowledge and 
skills of the competent persons as part of the training process. 

 
1.2.8   High Risk Activities 
 
High Risk Activities are activities that involve work at heights, crane and 
rigging, excavations and trenching, scaffolding, electrical work, and 
confined space entry. 

 
1.2.9   High Visibility Accident 
 
A High Visibility Accident is any mishap which may generate publicity or 
high visibility. 

 
1.2.10   Load Handling Equipment (LHE) 
 
LHE is a term used to describe cranes, hoists and all other hoisting 
equipment (hoisting equipment means equipment, including crane, derricks, 
hoists and power operated equipment used with rigging to raise, lower or 
horizontally move a load). 

 
1.2.11   Medical Treatment 
 
Medical Treatment is treatment administered by a physician or by registered 
professional personnel under the standing orders of a physician.  Medical 
treatment does not include first aid treatment even through provided by a 
physician or registered personnel. 

 
1.2.12   Near Miss 
 
A Near Miss is a mishap resulting in no personal injury and zero property 
damage, but given a shift in time or position, damage or injury may have 
occurred (e.g., a worker falls off a scaffold and is not injured; a crane 
swings around to move the load and narrowly misses a parked vehicle). 

 
1.2.13   Operating Envelope 
 
The Operating Envelope is the area surrounding any crane or load handling 
equipment. Inside this "envelope" is the crane, the operator, riggers and 
crane walkers, other personnel involved in the operation, rigging gear 
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between the hook, the load, the crane's supporting structure (i.e. ground or 
rail), the load's rigging path, the lift and rigging procedure. 

 
1.2.14   Qualified Person (QP) 
 
The QP is a person designated in writing, who, by possession of a recognized 
degree, certificate, or professional standing, or extensive knowledge, 
training, and experience, has successfully demonstrated their ability to 
solve or resolve problems related to the subject matter, the work, or the 
project. 

 
1.2.15   Qualified Person, Fall Protection (QP for FP) 
 
A QP for FP is a person meeting the requirements of EM 385-1-1 Appendix Q, 
and ASSE/SAFE Z359.0, with a recognized degree or professional certificate 
and with extensive knowledge, training and experience in the fall protection 
and rescue field who is capable of designing, analyzing, and evaluating and 
specifying fall protection and rescue systems. 

 
1.2.16   Recordable Injuries or Illnesses 
 
Recordable Injuries or Illnesses are any work-related injury or illness that 
results in: 

 
a.  Death, regardless of the time between the injury and death, or the 
length of the illness; 

 
b.  Days away from work (any time lost after day of injury/illness 
onset); 

 
c.  Restricted work; 

 
d.  Transfer to another job; 

 
e.  Medical treatment beyond first aid; 

 
f.  Loss of consciousness; or 

 
g.  A significant injury or illness diagnosed by a physician or other 
licensed health care professional, even if it did not result in (a) 
through (f) above. 

 
1.2.17   USACE Property and Equipment 
 
Interpret "USACE" property and equipment specified in USACE EM 385-1-1 as 
Government property and equipment. 

 
1.2.18   Load Handling Equipment (LHE) Accident or Load Handling Equipment 
Mishap 

 
A LHE accident occurs when any one or more of the eight elements in the 
operating envelope fails to perform correctly during operation, including 
operation during maintenance or testing resulting in personnel injury or 
death; material or equipment damage; dropped load; derailment; two-blocking; 
overload; or collision, including unplanned contact between the load, crane, 
or other objects.  A dropped load, derailment, two-blocking, overload and 
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collision are considered accidents, even though no material damage or injury 
occurs.  A component failure (e.g., motor burnout, gear tooth failure, 
bearing failure) is not considered an accident solely due to material or 
equipment damage unless the component failure results in damage to other 
components (e.g., dropped boom, dropped load, or roll over).  Document any 
mishap that meets the criteria described in the Contractor Significant 
Incident Report (CSIR) using the NAVFAC prescribed Navy Crane Center (NCC) 
form. 

 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES: 

 
 

SD-01 Preconstruction Submittals 
 

Accident Prevention Plan (APP); G 
 

SD-06 Test Reports 
 

Monthly Exposure Reports 
 

Notifications and Reports 
 

Accident Reports; G 
 

LHE Inspection Reports 
 

SD-07 Certificates 
 

Contractor Safety Self-Evaluation Checklist 
 

Crane Operators/Riggers 
 

Standard Lift Plan; G 
 

Critical Lift Plan ; G 
 

Naval Architecture Analysis; G 
 

Activity Hazard Analysis (AHA) 
 

Confined Space Entry Permit 
 

Hot Work Permit 
 

Certificate of Compliance 
 

Third Party Certification of Barge-Mounted Mobile Cranes 
 

License Certificates 
 

Radiography Operation Planning Work Sheet; G 
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1.4   MONTHLY EXPOSURE REPORTS 
 
Provide a Monthly Exposure Report and attach to the monthly billing request.  
This report is a compilation of employee-hours worked each month for all 
site workers, both Prime and subcontractor.  Failure to submit the report 
may result in retention of up to 10 percent of the voucher. 

 
1.5   CONTRACTOR SAFETY SELF-EVALUATION CHECKLIST 
 
Contracting Officer will provide a "Contractor Safety Self-Evaluation 
checklist" to the Contractor at the pre-construction conference.  Complete 
the checklist monthly and submit with each request for payment voucher.  An 
acceptable score of 90 or greater is required.  Failure to submit the 
completed safety self-evaluation checklist or achieve a score of at least 90 
may result in retention of up to 10 percent of the voucher. 

 
1.6   REGULATORY REQUIREMENTS 
 
In addition to the detailed requirements included in the provisions of this 
contract, comply with the most recent edition of USACE EM 385-1-1, and all 
federal, state, and local laws, ordinances, criteria, rules and regulations.  
Submit matters of interpretation of standards to the appropriate 
administrative agency for resolution before starting work.  Where the 
requirements of this specification, applicable laws, criteria, ordinances, 
regulations, and referenced documents vary, the most stringent requirements 
govern. 

 
1.6.1   Subcontractor Safety Requirements 
 
For this contract, neither Contractor nor any subcontractor may enter into 
contract with any subcontractor that fails to meet the following 
requirements.  The term subcontractor in this and the following paragraphs 
means any entity holding a contract with the Contractor or with a 
subcontractor at any tier. 

 
1.6.1.1   Experience Modification Rate (EMR) 
 
Subcontractors on this contract must have an effective EMR less than or 
equal to 1.10, as computed by the National Council on Compensation Insurance 
(NCCI) or if not available, as computed by the state agency's rating bureau 
in the state where the subcontractor is registered, when entering into a 
subcontract agreement with the Prime Contractor or a subcontractor at any 
tier.  The Prime Contractor may submit a written request for additional 
consideration to the Contracting Officer where the specified acceptable EMR 
range cannot be achieved.  Relaxation of the EMR range will only be 
considered for approval on a case-by-case basis for special conditions and 
must not be anticipated as tacit approval.  Contractor's Site Safety and 
Health Officer (SSHO) must collect and maintain the certified EMR ratings 
for all subcontractors on the project and make them available to the 
Government at the Government's request. 

 
1.6.1.2   OSHA Days Away from Work, Restricted Duty, or Job Transfer (DART) 
Rate 
 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 
 

 
 

Page 51 

Subcontractors on this contract must have a DART rate, calculated from the 
most recent, complete calendar year, less than or equal to 3.4 when entering 
into a subcontract agreement with the Prime Contractor or a subcontractor at 
any tier.  The OSHA Dart Rate is calculated using the following formula: 

 
 (N/EH) x 200,000 

 
where: 

 
N = number of injuries and illnesses with days away, restricted work, or job 
transfer 

 
EH = total hours worked by all employees during most recent, complete 
calendar year 

 
200,000 = base for 100 full-time equivalent workers (working 40 hours per 
week, 50 weeks per year) 

 
The Prime Contractor may submit a written request for additional 
consideration to the Contracting Officer where the specified acceptable OSHA 
Dart rate range cannot be achieved for a particular subcontractor.  
Relaxation of the OSHA DART rate range will only be considered for approval 
on a case-by-case basis for special conditions and must not be anticipated 
as tacit approval.  Contractor's Site Safety and Health Officer (SSHO) must 
collect and maintain self-certified OSHA DART rates for all subcontractors 
on the project and make them available to the Government at the Government's 
request. 

 
1.7   SITE QUALIFICATIONS, DUTIES, AND MEETINGS 
 
1.7.1   Personnel Qualifications 
 
1.7.1.1   Site Safety and Health Officer (SSHO) 
 
Provide an SSHO that meets the requirements of EM 385-1-1 Section 1.  The 
SSHO must ensure that the requirements of 29 CFR 1926.16 are met for the 
project.  Provide a Safety oversight team that includes a minimum of one (1) 
person at each project site to function as the Site Safety and Health 
Officer (SSHO).  The SSHO or an equally-qualified Alternate SSHO must be at 
the work site at all times to implement and administer the Contractor's 
safety program and government-accepted Accident Prevention Plan.  The SSHO 
and Alternate SSHO must have the required training, experience, and 
qualifications in accordance with EM 385-1-1 Section 01.A.17, and all 
associated sub-paragraphs. 

 
If the SSHO is off-site for a period longer than 24 hours, an equally-
qualified alternate SSHO must be provided and must fulfill the same roles 
and responsibilities as the primary SSHO.  When the SSHO is temporarily (up 
to 24 hours) off-site, a Designated Representative (DR), as identified in 
the AHA may be used in lieu of an Alternate SSHO, and must be on the project 
site at all times when work is being performed.  Note that the DR is a 
collateral duty safety position, with safety duties in addition to their 
full time occupation. 

 
1.7.1.2   Competent Person Qualifications 
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Provide Competent Persons in accordance with EM 385-1-1, Appendix Q and 
herein.  Competent Persons for high risk activities include confined space, 
cranes and rigging, excavation/trenching, fall protection, and electrical 
work.  The CP for these activities must be designated in writing, and meet 
the requirements for the specific activity (i.e. competent person, fall 
protection). 

 
The Competent Person identified in the Contractor's Safety and Health 
Program and accepted Accident Prevention Plan, must be on-site at all times 
when the work that presents the hazards associated with their professional 
expertise is being performed.  Provide the credentials of the Competent 
Persons(s) to the the Contracting Officer for information in consultation 
with the Safety Office. 

 
1.7.1.2.1   Competent Person for Confined Space Entry 
 
Provide a Confined Space (CP) Competent Person who meets the requirements of 
EM 385-1-1, Appendix Q, and herein.  The CP for Confined Space Entry must 
supervise the entry into each confined space. 

 
1.7.1.2.2   Competent Person for Scaffolding 
 
Provide a Competent Person for Scaffolding who meets the requirements of EM 
385-1-1, Section 22.B.02 and herein. 

 
1.7.1.2.3   Competent Person for Fall Protection 
 
Provide a Competent Person for Fall Protection who meets the requirements of 
EM 385-1-1, Section 21.C.04 and herein. 

 
1.7.1.3   Qualified Trainer Requirements 
 
Individuals qualified to instruct the 40 hour contract safety awareness 
course, or portions thereof, must meet the definition of a Competent Person 
Trainer, and, at a minimum, possess a working knowledge of the following 
subject areas:  EM 385-1-1, Electrical Standards,Lockout/Tagout, Fall 
Protection, Confined Space Entry for Construction; Excavation, Trenching and 
Soil Mechanics, and Scaffolds in accordance with 29 CFR 1926.450, Subpart L. 

 
Instructors are required to: 

 
a.  Prepare class presentations that cover construction-related safety 

requirements. 
 

b.  Ensure that all attendees attend all sessions by using a class roster 
signed daily by each attendee.  Maintain copies of the roster for at 
least five (5) years.  This is a certification class and must be 
attended 100 percent.  In cases of emergency where an attendee cannot 
make it to a session, the attendee can make it up in another class 
session for the same subject. 

 
c.  Update training course materials whenever an update of the EM 385-1-1 

becomes available. 
 

d.  Provide a written exam of at least 50 questions.  Students are required 
to answer 80 percent correctly to pass. 
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e.  Request, review and incorporate student feedback into a continuous 

course improvement program. 
 
1.7.1.4   Crane Operators/Riggers 
 
Provide Operators meeting the requirements in EM 385-1-1, Section 15.B for 
Riggers and Section 16.B for Crane Operators.  In addition, for mobile 
cranes with Original Equipment Manufacturer (OEM) rated capacities of 2,000 
pounds or greater, designate crane operators qualified by a source that 
qualifies crane operators (i.e., union, a government agency, or an 
organization that tests and qualifies crane operators).  Provide proof of 
current qualification. 

 
1.7.2   Personnel Duties 
 
1.7.2.1   Duties of the Site Safety and Health Officer (SSHO) 
 
The SSHO must:  

 
a.  Conduct daily safety and health inspections and maintain a written log 

which includes area/operation inspected, date of inspection, identified 
hazards, recommended corrective actions, estimated and actual dates of 
corrections. Attach safety inspection logs to the Contractors' daily 
production report. 

 
b.  Conduct mishap investigations and complete required accident reports.  

Report mishaps and near misses. 
 

c.  Use OSHA's Form 300 to log work-related injuries and illnesses 
occurring on the project site for Prime Contractors and subcontractors.  
Post and maintain the Form 300 on the site Safety Bulletin Board. 

 
d.  Maintain applicable safety reference material on the job site. 

 
e.  Attend the pre-construction conference, pre-work meetings including 

preparatory meetings, and periodic in-progress meetings. 
 

f.  Review the APP and AHAs for compliance with EM 385-1-1, and approve, 
sign, implement and enforce them. 

 
g.  Establish a Safety and Occupational Health (SOH) Deficiency Tracking 

System that lists and monitors outstanding deficiencies until 
resolution. 

 
h.  Ensure subcontractor compliance with safety and health requirements. 

 
i.  Maintain a list of hazardous chemicals on site and their material 

Safety Data Sheets (SDS). 
 

j.  Maintain a weekly list of high hazard activities involving energy, 
equipment, excavation, entry into confined space, and elevation, and be 
prepared to discuss details during QC Meetings. 

 
k.  Provide and keep a record of site safety orientation and indoctrination 

for Contractor employees, subcontractor employees, and site visitors. 
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Superintendent, QC Manager, and SSHO are subject to dismissal if the above 
duties are not being effectively carried out.  If Superintendent, QC Manager, 
or SSHO are dismissed, project work will be stopped and will not be allowed 
to resume until a suitable replacement is approved and the above duties are 
again being effectively carried out. 
 
1.7.3   Meetings 
 
1.7.3.1   Preconstruction Conference 
 

a.  Contractor representatives who have a responsibility or significant 
role in accident prevention on the project must attend the 
preconstruction conference.  This includes the project superintendent, 
Site Safety and Occupational Health officer, quality control manager, 
or any other assigned safety and health professionals who participated 
in the development of the APP (including the Activity Hazard Analyses 
(AHAs) and special plans, program and procedures associated with it). 

 
b.  Discuss the details of the submitted APP to include incorporated plans, 

programs, procedures and a listing of anticipated AHAs that will be 
developed and implemented during the performance of the contract.  This 
list of proposed AHAs will be reviewed at the conference and an 
agreement will be reached between the Contractor and the Contracting 
Officer as to which phases will require an analysis.  In addition, 
establish a schedule for the preparation, submittal, and Government 
review of AHAs to preclude project delays. 

 
c.  Deficiencies in the submitted APP, identified during the Contracting 

Officer's review, must be corrected, and the APP re-submitted for 
review prior to the start of construction.  Work is not permitted to 
begin work until an APP is established that is acceptable to the 
Contracting Officer. 

 
1.7.3.2   Safety Meetings 
 
Conduct safety meetings to review past activities, plan for new or changed 
operations, review pertinent aspects of appropriate AHA (by trade), 
establish safe working procedures for anticipated hazards, and provide 
pertinent Safety and Occupational Health (SOH) training and motivation. 
Conduct meetings at least once a month for all supervisors on the project 
location.  The SSHO, supervisors, foremen, or CDSOs must conduct meetings at 
least once a week for the trade workers.  Document meeting minutes to 
include the date, persons in attendance, subjects discussed, and names of 
individual(s) who conducted the meeting.  Maintain documentation on-site and 
furnish copies to the Contracting Officer on request.  Notify the 
Contracting Officer of all scheduled meetings 7 calendar days in advance. 

 
1.8   ACCIDENT PREVENTION PLAN (APP) 
 
A qualified person must prepare the written site-specific APP.  Prepare the 
APP in accordance with the format and requirements of EM 385-1-1, Appendix 
A, and as supplemented herein.  Cover all paragraph and subparagraph 
elements in EM 385-1-1, Appendix A.  The APP must be job-specific and 
address any unusual or unique aspects of the project or activity for which 
it is written.  The APP must interface with the Contractor's overall safety 
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and health program referenced in the APP in the applicable APP element, and 
made site-specific.  Describe the methods to evaluate past safety 
performance of potential subcontractors in the selection process.  Also, 
describe innovative methods used to ensure and monitor safe work practices 
of subcontractors.  The Government considers the Prime Contractor to be the 
"controlling authority" for all work site safety and health of the 
subcontractors.  Contractors are responsible for informing their 
subcontractors of the safety provisions under the terms of the contract and 
the penalties for noncompliance, coordinating the work to prevent one craft 
from interfering with or creating hazardous working conditions for other 
crafts, and inspecting subcontractor operations to ensure that accident 
prevention responsibilities are being carried out.  The APP must be signed 
by an officer of the firm (Prime Contractor senior person), the individual 
preparing the APP, the on-site superintendent, the designated SSHO, the 
Contractor Quality Control Manager, and any designated Certified Safety 
Professional (CSP) or Certified Health Physicist (CIH).  The SSHO must 
provide and maintain the APP and a log of signatures by each subcontractor 
foreman, attesting that they have read and understand the APP, and make the 
APP and log available on-site to the Contracting Officer.  If English is not 
the foreman's primary language, the Prime Contractor must provide an 
interpreter. 

 
Submit the APP to the Contracting Officer 15 calendar days prior to the date 
of the preconstruction conference for acceptance.  Work cannot proceed 
without an accepted APP.  Once reviewed and accepted by the Contracting 
Officer, the APP and attachments will be enforced as part of the contract.  
Disregarding the provisions of this contract or the accepted APP is cause 
for stopping of work, at the discretion of the Contracting Officer, until 
the matter has been rectified.  Continuously review and amend the APP, as 
necessary, throughout the life of the contract.  Changes to the accepted APP 
must be made with the knowledge and concurrence of the Contracting Officer, 
project superintendent, SSHO and Quality Control Manager.  Incorporate 
unusual or high-hazard activities not identified in the original APP as they 
are discovered.  Should any severe hazard exposure ( i.e. imminent danger) 
become evident, stop work in the area, secure the area, and develop a plan 
to remove the exposure and control the hazard.  Notify the Contracting 
Officer within 24 hours of discovery.  Eliminate and remove the hazard.  In 
the interim, take all necessary action to restore and maintain safe working 
conditions in order to safeguard onsite personnel, visitors, the public (as 
defined by ASSE/SAFE A10.34), and the environment. 

 
1.8.1   Names and Qualifications 
 
Provide plans in accordance with the requirements outlined in Appendix A of 
EM 385-1-1, including the following: 

 
a.  Names and qualifications (resumes including education, training, 

experience and certifications) of site safety and health personnel 
designated to perform work on this project to include the designated 
Site Safety and Health Officer and other competent and qualified 
personnel to be used.  Specify the duties of each position. 

 
b.  Qualifications of competent and of qualified persons.  As a minimum, 

designate and submit qualifications of competent persons for each of 
the following major areas: excavation; scaffolding; fall protection; 
hazardous energy; confined space; health hazard recognition, evaluation 
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and control of chemical, physical and biological agents; and personal 
protective equipment and clothing to include selection, use and 
maintenance. 

 
1.8.2   Plans 
 
Provide plans in the APP in accordance with the requirements outlined in 
Appendix A of EM 385-1-1, including the following: 

 
1.8.2.1   Confined Space Entry Plan 
 
Develop a confined or enclosed space entry plan in accordance with EM 385-1-
1, applicable OSHA standards 29 CFR 1910, 29 CFR 1915, and 29 CFR 1926, OSHA 
Directive CPL 2.100, and any other federal, state and local regulatory 
requirements identified in this contract.  Identify the qualified person's 
name and qualifications, training, and experience.  Delineate the qualified 
person's authority to direct work stoppage in the event of hazardous 
conditions.  Include procedure for rescue by contractor personnel and the 
coordination with emergency responders.  (If there is no confined space 
work, include a statement that no confined space work exists and none will 
be created.) 

 
1.8.2.2   Standard Lift Plan (SLP) 
 
Plan lifts to avoid situations where the operator cannot maintain safe 
control of the lift.  Prepare a written SLP in accordance with EM 385-1-1, 
Section 16.A.03, using Form 16-2 for every lift or series of lifts (if duty 
cycle or routine lifts are being performed).  The SLP must be developed, 
reviewed and accepted by all personnel involved in the lift in conjunction 
with the associated AHA.  Signature on the AHA constitutes acceptance of the 
plan.  Maintain the SLP on the LHE for the current lift(s) being made.  
Maintain historical SLPs for a minimum of 3 months. 

 
1.8.2.3   Critical Lift Plan - Crane or Load Handling Equipment 
 
Provide a Critical Lift Plan as required by EM 385-1-1, Section 16.H.01, 
using Form 16-3.  Critical lifts require detailed planning and additional or 
unusual safety precautions.  Develop and submit a critical lift plan to the 
Contracting Officer 30 calendar days prior to critical lift.  Comply with 
load testing requirements in accordance with EM 385-1-1, Section 16.F.03. 

 
In addition to the requirements of EM 385-1-1, Section 16.H.02, the critical 
lift plan must include the following: 

 
a.  For lifts of personnel, demonstrate compliance with the requirements of 

29 CFR 1926.1400 and EM 385-1-1, Section 16.T. 
 

b.  Multi-purpose machines, material handling equipment, and construction 
equipment used to lift loads that are suspended by rigging gear, 
require proof of authorization from the machine OEM that the machine is 
capable of making lifts of loads suspended by rigging equipment.  
Demonstrate that the operator is properly trained and that the 
equipment is properly configured to make such lifts and is equipped 
with a load chart. 
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1.8.2.4   Fall Protection and Prevention (FP&P) Plan 
 
The plan must comply with the requirements of EM 385-1-1, Section 21.D and 
ASSE/SAFE Z359.2, be site specific, and address all fall hazards in the work 
place and during different phases of construction.  Address how to protect 
and prevent workers from falling to lower levels when they are exposed to 
fall hazards above 6 feet.  A competent person or qualified person for fall 
protection must prepare and sign the plan documentation.  Include fall 
protection and prevention systems, equipment and methods employed for every 
phase of work, roles and responsibilities, assisted rescue, self-rescue and 
evacuation procedures, training requirements, and monitoring methods.  
Review and revise, as necessary, the Fall Protection and Prevention Plan 
documentation as conditions change, but at a minimum every six months, for 
lengthy projects, reflecting any changes during the course of construction 
due to changes in personnel, equipment, systems or work habits.  Keep and 
maintain the accepted Fall Protection and Prevention Plan documentation at 
the job site for the duration of the project.  Include the Fall Protection 
and Prevention Plan documentation in the Accident Prevention Plan (APP). 

 
1.8.2.5   Rescue and Evacuation Plan 
 
Provide a Rescue and Evacuation Plan in accordance with EM 385-1-1 Section 
21.N and ASSE/SAFE Z359.2, and include in the FP&P Plan and as part of the 
APP.  Include a detailed discussion of the following: methods of rescue; 
methods of self-rescue; equipment used; training requirement; specialized 
training for the rescuers; procedures for requesting rescue and medical 
assistance; and transportation routes to a medical facility. 

 
1.8.2.6   Hazardous Energy Control Program (HECP) 
 
Develop a HECP in accordance with EM 385-1-1 Section 12, 29 CFR 1910.147, 29 
CFR 1910.333, 29 CFR 1915.89, ASSE/SAFE Z244.1, and ASSE/SAFE A10.44.  
Submit this HECP as part of the Accident Prevention Plan (APP).  Conduct a 
preparatory meeting and inspection with all effected personnel to coordinate 
all HECP activities.  Document this meeting and inspection in accordance 
with EM 385-1-1, Section 12.A.02.  Ensure that each employee is familiar 
with and complies with these procedures. 

 
1.8.2.7   Excavation Plan 
 
Identify the safety and health aspects of excavation, and provide and 
prepare the plan in accordance with EM 385-1-1, Section 25.A and Section 31 
00 00 EARTHWORK. 

 
1.9   ACTIVITY HAZARD ANALYSIS (AHA) 
 
Before beginning each activity, task or Definable Feature of Work (DFOW) 
involving a type of work presenting hazards not experienced in previous 
project operations, or where a new work crew or subcontractor is to perform 
the work, the Contractor(s) performing that work activity must prepare an 
AHA.  AHAs must be developed by the Prime Contractor, subcontractor, or 
supplier performing the work, and provided for Prime Contractor review and 
approval before submitting to the Contracting Officer.  AHAs must be signed 
by the SSHO, Superintendent, QC Manager and the subcontractor Foreman 
performing the work.  Format the AHA in accordance with EM 385-1-1, Section 
1 or as directed by the Contracting Officer.  Submit the AHA for review at 
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least 15 working days prior to the start of each activity task, or DFOW.  
The Government reserves the right to require the Contractor to revise and 
resubmit the AHA if it fails to effectively identify the work sequences, 
specific anticipated hazards, site conditions, equipment, materials, 
personnel and the control measures to be implemented. 

 
AHAs must identify competent persons required for phases involving high risk 
activities, including confined entry, crane and rigging, excavations, 
trenching, electrical work, fall protection, and scaffolding. 

 
1.9.1   AHA Management 
 
Review the AHA list periodically (at least monthly) at the Contractor 
supervisory safety meeting, and update as necessary when procedures, 
scheduling, or hazards change.  Use the AHA during daily inspections by the 
SSHO to ensure the implementation and effectiveness of the required safety 
and health controls for that work activity. 

 
1.9.2   AHA Signature Log 
 
Each employee performing work as part of an activity, task or DFOW must 
review the AHA for that work and sign a signature log specifically 
maintained for that AHA prior to starting work on that activity.  The SSHO 
must maintain a signature log on site for every AHA.  Provide employees 
whose primary language is other than English, with an interpreter to ensure 
a clear understanding of the AHA and its contents. 

 
1.10   DISPLAY OF SAFETY INFORMATION 
 
1.10.1   Safety Bulletin Board 
 
Within one calendar day(s) after commencement of work, erect a safety 
bulletin board at the job site.  Where size, duration, or logistics of 
project do not facilitate a bulletin board, an alternative method, 
acceptable to the Contracting Officer, that is accessible and includes all 
mandatory information for employee and visitor review, may be deemed as 
meeting the requirement for a bulletin board.  Include and maintain 
information on safety bulletin board as required by EM 385-1-1, Section 
01.A.06.  Additional items required to be posted include: 

 
a.  Confined space entry permit. 

 
b.  Hot work permit.  

 
1.10.2   Safety and Occupational Health (SOH) Deficiency Tracking System 
 
Establish a SOH deficiency tracking system that lists and monitors the 
status of SOH deficiencies in chronological order.  Use the tracking system 
to evaluate the effectiveness of the APP.  A monthly evaluation of the data 
must be discussed in the QC or SOH meeting with everyone on the project. The 
list must be posted on the project bulletin board and updated daily, and 
provide the following information: 

 
a.  Date deficiency identified; 

 
b.  Description of deficiency; 
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c.  Name of person responsible for correcting deficiency; 

 
d.  Projected resolution date; 

 
e.  Date actually resolved. 

 
1.11   SITE SAFETY REFERENCE MATERIALS 
 
Maintain safety-related references applicable to the project, including 
those listed in paragraph REFERENCES.  Maintain applicable equipment 
manufacturer's manuals. 

 
1.12   EMERGENCY MEDICAL TREATMENT 
 
Contractors must arrange for their own emergency medical treatment.  
Government has no responsibility to provide emergency medical treatment. 

 
1.13   NOTIFICATIONS AND REPORTS 
 
1.13.1   Mishap Notification 
 
Notify the Contracting Officer as soon as practical, but no more than 
twenty-four hours, after any mishaps, including recordable accidents, 
incidents, and near misses, as defined in EM 385-1-1 Appendix Q,  any report 
of injury, illness, load handling equipment (LHE) or rigging mishaps, or any 
property damage.  The Contractor is responsible for obtaining appropriate 
medical and emergency assistance and for notifying fire, law enforcement, 
and regulatory agencies.  Immediate reporting is required for electrical 
mishaps, to include Arc Flash; shock; uncontrolled release of hazardous 
energy (includes electrical and non-electrical); load handling equipment or 
rigging; fall from height (any level other than same surface); and 
underwater diving.  These mishaps must be investigated in depth to identify 
all causes and to recommend hazard control measures. 

 
Within notification include Contractor name; contract title; type of 
contract; name of activity, installation or location where accident 
occurred; date and time of accident; names of personnel injured; extent of 
property damage, if any; extent of injury, if known, and brief description 
of accident (for example, type of construction equipment used and PPE used).  
Preserve the conditions and evidence on the accident site until the 
Government investigation team arrives on-site and Government investigation 
is conducted.  Assist and cooperate fully with the Government's 
investigation(s) of any mishap. 

 
1.13.2   Accident Reports 
 

a.  Conduct an accident investigation for recordable injuries and 
illnesses, property damage, and near misses as defined in EM 385-1-1, 
to establish the root cause(s) of the accident.  Complete the 
applicable NAVFAC Contractor Incident Reporting System (CIRS), and 
electronically submit via the NAVFAC Enterprise Safety Applications 
Management System (ESAMS).  The Contracting Officer will provide copies 
of any required or special forms.  
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b.  Near Misses:  For Navy Projects, complete the applicable documentation 
in NAVFAC Contractor Incident Reporting System (CIRS), and 
electronically submit via the NAVFAC Enterprise Safety Applications 
Management System (ESAMS).  Near miss reports are considered positive 
and proactive Contractor safety management actions. 

 
c.  Conduct an accident investigation for any load handling equipment 

accident (including rigging gear accidents) to establish the root 
cause(s) of the accident.  Complete the LHE Accident Report (Crane and 
Rigging Gear) form and provide the report to the Contracting Officer 
within 30 calendar days of the accident.  Do not proceed with crane 
operations until cause is determined and corrective actions have been 
implemented to the satisfaction of the Contracting Officer.  The 
Contracting Officer will provide a blank copy of the accident report 
form. 

 
1.13.3   LHE Inspection Reports 
 
Submit LHE inspection reports required in accordance with EM 385-1-1 and as 
specified herein with Daily Reports of Inspections. 

 
1.13.4   Certificate of Compliance and Pre-lift Plan/Checklist for LHE and 
Rigging 
 
Provide a FORM 16-1 Certificate of Compliance for LHE entering an activity 
under this contract and in accordance with EM 385-1-1.  Post certifications 
on the crane. 

 
Develop a Standard Lift Plan (SLP) in accordance with EM 385-1-1, Section 
16.H.03 using Form 16-2 Standard Pre-Lift Crane Plan/Checklist for each lift 
planned.  Submit SLP to the Contracting Officer for approval within 15 
calendar days in advance of planned lift. 

 
1.14   HOT WORK 
 
1.14.1   Permit and Personnel Requirements 
 
Submit and obtain a written permit prior to performing "Hot Work" (i.e. 
welding or cutting) or operating other flame-producing/spark producing 
devices, from the Fire Division.  A permit is required from the Explosives 
Safety Office for work in and around where explosives are processed, stored, 
or handled.  CONTRACTORS ARE REQUIRED TO MEET ALL CRITERIA BEFORE A PERMIT 
IS ISSUED.  Provide at least two 20 pound 4A:20 BC rated extinguishers for 
normal "Hot Work".  The extinguishers must be current inspection tagged, and 
contain an approved safety pin and tamper resistant seal.  It is also 
mandatory to have a designated FIRE WATCH for any "Hot Work" done at this 
activity.  The Fire Watch must be trained in accordance with NFPA 51B and 
remain on-site for a minimum of one hour after completion of the task or as 
specified on the hot work permit. 

 
When starting work in the facility, require personnel to familiarize 
themselves with the location of the nearest fire alarm boxes and place in 
memory the emergency Fire Division phone number.  REPORT ANY FIRE, NO MATTER 
HOW SMALL, TO THE RESPONSIBLE FIRE DIVISION IMMEDIATELY. 
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1.14.2   Work Around Flammable Materials 
 
Obtain services from a NFPA Certified Marine Chemist for "HOT WORK" within 
or around flammable materials (such as fuel systems or welding/cutting on 
fuel pipes) or confined spaces (such as sewer wet wells, manholes, or 
vaults) that have the potential for flammable or explosive atmospheres. 

 
Whenever these materials, except beryllium and chromium (VI), are 
encountered in indoor operations, local mechanical exhaust ventilation 
systems that are sufficient to reduce and maintain personal exposures to 
within acceptable limits must be used and maintained in accordance with 
manufacturer's instruction and supplemented by exceptions noted in EM 385-1-
1, Section 06.H 

 
1.15   CONFINED SPACE ENTRY REQUIREMENTS. 
 
Confined space entry must comply with Section 34 of EM 385-1-1, OSHA 29 CFR 
1926, OSHA 29 CFR 1910, OSHA 29 CFR 1910.146, and OSHA Directive CPL 2.100.  
Any potential for a hazard in the confined space requires a permit system to 
be used.  Contractors entering and working in confined spaces while 
performing shipyard industry work are required to follow the requirements of 
OSHA 29 CFR 1915 Subpart B.  

 
1.15.1   Entry Procedures 
 
Prohibit entry into a confined space by personnel for any purpose, including 
hot work, until the qualified person has conducted appropriate tests to 
ensure the confined or enclosed space is safe for the work intended and that 
all potential hazards are controlled or eliminated and documented.  Comply 
with EM 385-1-1, Section 34 for entry procedures.  Hazards pertaining to the 
space must be reviewed with each employee during review of the AHA. 

 
1.15.2   Forced Air Ventilation 
 
Forced air ventilation is required for all confined space entry operations 
and the minimum air exchange requirements must be maintained to ensure 
exposure to any hazardous atmosphere is kept below its action level. 

 
1.15.3   Sewer Wet Wells 
 
Sewer wet wells require continuous atmosphere monitoring with audible alarm 
for toxic gas detection. 

 
1.15.4   Rescue Procedures and Coordination with Local Emergency Responders 
 
Develop and implement an on-site rescue and recovery plan and procedures. 
The rescue plan must not rely on local emergency responders for rescue from 
a confined space. 

 
1.16   SEVERE STORM PLAN 
 
In the event of a severe storm warning, the Contractor must: 

 
a.  Secure outside equipment and materials and place materials that could 

be damaged in protected areas. 
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b.  Check surrounding area, including roof, for loose material, equipment, 
debris, and other objects that could be blown away or against existing 
facilities. 

 
c.  Ensure that temporary erosion controls are adequate. 

 
PART 2   PRODUCTS 
 
2.1   CONFINED SPACE SIGNAGE 
 
Provide permanent signs integral to or securely attached to access covers 
for new permit-required confined spaces.  Signs for confined spaces must 
comply with NEMA Z535.2.  Signs wording:  "DANGER--PERMIT-REQUIRED CONFINED 
SPACE, DO NOT ENTER" in bold letters a minimum of one inch in height and 
constructed to be clearly legible with all paint removed.  The signal word 
"DANGER" must be red and readable from 5 feet. 

 
PART 3   EXECUTION 
 
3.1   CONSTRUCTION AND OTHER WORK 
 
Comply with EM 385-1-1, NFPA 70, NFPA 70E, NFPA 241, the APP, the AHA, 
Federal and State OSHA regulations, and other related submittals and 
activity fire and safety regulations.  The most stringent standard prevails. 

 
PPE is governed in all areas by the nature of the work the employee is 
performing.  Use personal hearing protection at all times in designated 
noise hazardous areas or when performing noise hazardous tasks.  Safety 
glasses must be worn or carried/available on each person.  Mandatory PPE 
includes:  

 
a.  Hard Hat 

 
b.  Long Pants 

 
c.  Appropriate Safety Shoes 

 
d.  Appropriate Class Reflective Vests 

 
3.1.1   Worksite Communication 
 
Employees working alone in a remote location or away from other workers must 
be provided an effective means of emergency communications (i.e., cellular 
phone, two-way radios, land-line telephones or other acceptable means).  The 
selected communication must be readily available (easily within the 
immediate reach) of the employee and must be tested prior to the start of 
work to verify that it effectively operates in the area/environment.  An 
employee check-in/check-out communication procedure must be developed to 
ensure employee safety. 

 
3.1.2   Hazardous Material Use 
 
Each hazardous material must receive approval from the Contracting Office or 
their designated representative prior to being brought onto the job site or 
prior to any other use in connection with this contract.  Allow a minimum of 
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10 working days for processing of the request for use of a hazardous 
material. 

 
3.1.3   Hazardous Material Exclusions 
 
Notwithstanding any other hazardous material used in this contract, 
radioactive materials or instruments capable of producing ionizing/non-
ionizing radiation (with the exception of radioactive material and devices 
used in accordance with EM 385-1-1 such as nuclear density meters for 
compaction testing and laboratory equipment with radioactive sources) as 
well as materials which contain asbestos, mercury or polychlorinated 
biphenyls, di-isocyanates, lead-based paint, and hexavalent chromium, are 
prohibited.  The Contracting Officer, upon written request by the 
Contractor, may consider exceptions to the use of any of the above excluded 
materials.  Low mercury lamps used within fluorescent lighting fixtures are 
allowed as an exception without further Contracting Officer approval.  
Notify the Radiation Safety Officer (RSO) prior to excepted items of 
radioactive material and devices being brought on base. 

 
3.1.4   Unforeseen Hazardous Material 
 
Contract documents identify materials such as PCB, lead paint, and friable 
and non-friable asbestos and other OSHA regulated chemicals (i.e. 29 CFR 
Part 1910.1000).  If material(s) that may be hazardous to human health upon 
disturbance are encountered during construction operations, stop that 
portion of work and notify the Contracting Officer immediately.  Within 14 
calendar days the Government will determine if the material is hazardous.  
If material is not hazardous or poses no danger, the Government will direct 
the Contractor to proceed without change.  If material is hazardous and 
handling of the material is necessary to accomplish the work, the Government 
will issue a modification pursuant to FAR 52.243-4, "Changes" and FAR 
52.236-2, "Differing Site Conditions." 

 
3.2   PRE-OUTAGE COORDINATION MEETING 
 
Apply for utility outages at least 15 days in advance.  As a minimum, the 
request must include the location of the outage, utilities being affected, 
duration of outage and any necessary sketches.  Special requirements for 
electrical outage requests are contained elsewhere in this specification 
section.  Once approved, and prior to beginning work on the utility system 
requiring shut down, attend a pre-outage coordination meeting with the 
Contracting Officer to review the scope of work and the lock-out/tag-out 
procedures for worker protection.  No work will be performed on energized 
electrical circuits unless proof is provided that no other means exist. 

 
3.3   CONTROL OF HAZARDOUS ENERGY (LOCKOUT/TAGOUT) 
 
Provide and operate a Hazardous Energy Control Program (HECP) in accordance 
with EM 385-1-1 Section 12, 29 CFR 1910.333, 29 CFR 1915.89, and paragraph 
HAZARDOUS ENERGY CONTROL PROGRAM (HECP). 

 
3.4   FALL PROTECTION PROGRAM 
 
Establish a fall protection program, for the protection of all employees 
exposed to fall hazards.  Within the program include company policy, 
identify roles and responsibilities, education and training requirements, 
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fall hazard identification, prevention and control measures, inspection, 
storage, care and maintenance of fall protection equipment and rescue and 
evacuation procedures in accordance with ASSE/SAFE Z359.2 and EM 385-1-1, 
Sections 21.A and 21.D. 

 
3.4.1   Training 
 
Institute a fall protection training program.  As part of the Fall 
Protection Program, provide training for each employee who might be exposed 
to fall hazards.  Provide training by a competent person for fall protection 
in accordance with EM 385-1-1, Section 21.C.  Document training and 
practical application of the competent person in accordance with EM 385-1-1, 
Section 21.C.04 and ASSE/SAFE Z359.2 in the AHA. 

 
3.4.2   Fall Protection Equipment and Systems 
 
Enforce use of personal fall protection equipment and systems designated (to 
include fall arrest, restraint, and positioning) for each specific work 
activity in the Site Specific Fall Protection and Prevention Plan and AHA at 
all times when an employee is exposed to a fall hazard.  Protect employees 
from fall hazards as specified in EM 385-1-1, Section 21. 

 
Provide personal fall protection equipment, systems, subsystems, and 
components that comply with EM 385-1-1 Section 21.I, 29 CFR 1926.500 Subpart 
M,ASSE/SAFE Z359.0, ASSE/SAFE Z359.1, ASSE/SAFE Z359.2, ASSE/SAFE Z359.3, 
ASSE/SAFE Z359.4, ASSE/SAFE Z359.6, ASSE/SAFE Z359.7, ASSE/SAFE Z359.11, 
ASSE/SAFE Z359.12, ASSE/SAFE Z359.13, ASSE/SAFE Z359.14, and ASSE/SAFE 
Z359.15. 

 
3.4.2.1   Additional Personal Fall Protection 
 
In addition to the required fall protection systems, other protection such 
as safety skiffs, personal floatation devices, and life rings, are required 
when working above or next to water in accordance with EM 385-1-1, Sections 
21.O through 21.O.06.  Personal fall protection systems and equipment are 
required when working from an articulating or extendible boom, swing stages, 
or suspended platform.  In addition, personal fall protection systems are 
required when operating other equipment such as scissor lifts.  The need for 
tying-off in such equipment is to prevent ejection of the employee from the 
equipment during raising, lowering, travel, or while performing work. 

 
3.4.2.2   Personal Fall Protection Harnesses 
 
Only a full-body harness with a shock-absorbing lanyard or self-retracting 
lanyard is an acceptable personal fall arrest body support device.  The use 
of body belts is not acceptable.  Harnesses must have a fall arrest 
attachment affixed to the body support (usually a Dorsal D-ring) and 
specifically designated for attachment to the rest of the system.  Snap 
hooks and carabiners must be self-closing and self-locking, capable of being 
opened only by at least two consecutive deliberate actions and have a 
minimum gate strength of 3,600 lbs in all directions.  Use webbing, straps, 
and ropes made of synthetic fiber.  The maximum free fall distance when 
using fall arrest equipment must not exceed 6 feet, unless the proper energy 
absorbing lanyard is used.  Always take into consideration the total fall 
distance and any swinging of the worker (pendulum-like motion), that can 
occur during a fall, when attaching a person to a fall arrest system.  All 
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full body harnesses must be equipped with Suspension Trauma Preventers such 
as stirrups, relief steps, or similar in order to provide short-term relief 
from the effects of orthostatic intolerance in accordance with EM 385-1-1, 
Section 21.I.06. 

 
3.4.3   Fall Protection for Roofing Work 
 
Implement fall protection controls based on the type of roof being 
constructed and work being performed.  Evaluate the roof area to be accessed 
for its structural integrity including weight-bearing capabilities for the 
projected loading. 

 
a.  Low Sloped Roofs: 

 
 (1) For work within 6 feet of an edge, on a roof having a slope less 

than or equal to 4:12 (vertical to horizontal), protect personnel 
from falling by use of personal fall arrest/restraint systems, 
guardrails, or safety nets.  A safety monitoring system is not 
adequate fall protection and is not authorized.  Provide in 
accordance with 29 CFR 1926.500. 

 
 (2) For work greater than 6 feet from an edge, erect and install 

warning lines in accordance with 29 CFR 1926.500 and EM 385-1-1, 
Section L. 

 
b.  Steep-Sloped Roofs:  Work on a roof having a slope greater than 4:1 

(vertical to horizontal) requires a personal fall arrest system, 
guardrails with toe-boards, or safety nets.  This requirement also 
applies to residential or housing type construction. 

 
3.4.4   Horizontal Lifelines (HLL) 
 
Provide HLL in accordance with EM 385-1-1, Section 21.I.08.d.2.  
Commercially manufactured horizontal lifelines (HLL) must be designed, 
installed, certified and used, under the supervision of a qualified person, 
for fall protection as part of a complete fall arrest system which maintains 
a safety factor of 2 (29 CFR 1926.500).  The competent person for fall 
protection may (if deemed appropriate by the qualified person) supervise the 
assembly, disassembly, use and inspection of the HLL system under the 
direction of the qualified person.  Locally manufactured HLLs are not 
acceptable unless they are custom designed for limited or site specific 
applications by a Registered Professional Engineer who is qualified in 
designing HLL systems. 

 
3.4.5   Guardrails and Safety Nets 
 
Design, install and use guardrails and safety nets in accordance with EM 
385-1-1, Section 21.F.01 and 29 CFR 1926 Subpart M. 

 
3.4.6   Rescue and Evacuation Plan and Procedures 
 
When personal fall arrest systems are used, ensure that the mishap victim 
can self-rescue or can be rescued promptly should a fall occur.  Prepare a 
Rescue and Evacuation Plan and include a detailed discussion of the 
following: methods of rescue; methods of self-rescue or assisted-rescue; 
equipment used; training requirement; specialized training for the rescuers; 
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procedures for requesting rescue and medical assistance; and transportation 
routes to a medical facility.  Include the Rescue and Evacuation Plan within 
the Activity Hazard Analysis (AHA) for the phase of work, in the Fall 
Protection and Prevention (FP&P) Plan, and the Accident Prevention Plan 
(APP).  The plan must comply with the requirements of EM 385-1-1, ASSE/SAFE 
Z359.2, and ASSE/SAFE Z359.4. 

 
3.5   WORK PLATFORMS 
 
3.5.1   Scaffolding 
 
Provide employees with a safe means of access to the work area on the 
scaffold.  Climbing of any scaffold braces or supports not specifically 
designed for access is prohibited.  Comply with the following requirements: 

 
a.  Scaffold platforms greater than 20 feet in height must be accessed by 

use of a scaffold stair system. 
  

b.  Ladders commonly provided by scaffold system manufacturers are 
prohibited for accessing scaffold platforms greater than 20 feet 
maximum in height. 

 
c.  An adequate gate is required. 

 
d.  Employees performing scaffold erection and dismantling must be 

qualified. 
 

e.  Scaffold must be capable of supporting at least four times the maximum 
intended load or without appropriate fall protection as delineated in 
the accepted fall protection and prevention plan. 

 
f.  Stationary scaffolds must be attached to structural building components 

to safeguard against tipping forward or backward.  
 

g.  Special care must be given to ensure scaffold systems are not 
overloaded.  

 
h.  Side brackets used to extend scaffold platforms on self-supported 

scaffold systems for the storage of material are prohibited.  The first 
tie-in must be at the height equal to 4 times the width of the smallest 
dimension of the scaffold base. 

 
i.  Scaffolding other than suspended types must bear on base plates upon 

wood mudsills (2 in x 10 in x 8 in minimum) or other adequate firm 
foundation. 

 
j.  Scaffold or work platform erectors must have fall protection during the 

erection and dismantling of scaffolding or work platforms that are more 
than six feet.  

 
k.  Delineate fall protection requirements when working above six feet or 

above dangerous operations in the Fall Protection and Prevention (FP&P) 
Plan and Activity Hazard Analysis (AHA) for the phase of work. 

 
3.5.2   Elevated Aerial Work Platforms (AWPs) 
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Workers must be anchored to the basket or bucket in accordance with 
manufacturer's specifications and instructions (anchoring to the boom may 
only be used when allowed by the manufacturer and permitted by the CP).  
Lanyards used must be sufficiently short to prohibit worker from climbing 
out of basket.  The climbing of rails is prohibited.  Lanyards with built-
in shock absorbers are acceptable.  Self-retracting devices are not 
acceptable.  Tying off to an adjacent pole or structure is not permitted 
unless a safe device for 100 percent tie-off is used for the transfer. 
  
Use of AWPs must be operated, inspected, and maintained as specified in 
the operating manual for the equipment and delineated in the AHA.  
Operators of AWPs must be designated as qualified operators by the Prime 
Contractor.  Maintain proof of qualifications on site for review and 
include in the AHA. 
  
3.6   EQUIPMENT 
 
3.6.1   Material Handling Equipment (MHE) 
 

a.  Material handling equipment such as forklifts must not be modified with 
work platform attachments for supporting employees unless specifically 
delineated in the manufacturer's printed operating instructions.  
Material handling equipment fitted with personnel work platform 
attachments are prohibited from traveling or positioning while 
personnel are working on the platform. 

 
b.  The use of hooks on equipment for lifting of material must be in 

accordance with manufacturer's printed instructions.  Material Handling 
Equipment Operators must be trained in accordance with OSHA 29 CFR 
1910, Subpart N. 

 
c.  Operators of forklifts or power industrial trucks must be licensed in 

accordance with OSHA. 
 
3.6.2   Load Handling Equipment (LHE) 
 

a.  Equip cranes and derricks as specified in EM 385-1-1, Section 16. 
 

b.  Notify the Contracting Officer 15 working days in advance of any LHE 
entering the activity, in accordance with EM 385-1-1, Section 16.A.02, 
so that necessary quality assurance spot checks can be coordinated.  
Prior to cranes entering federal activities, a Crane Access Permit must 
be obtained from the Contracting Officer.  A copy of the permitting 
process will be provided at the Preconstruction Conference.  
Contractor's operator must remain with the crane during the spot check.  
Rigging gear must comply with OSHA, ASME B30.9 Standards safety 
standards. 

 
c.  Comply with the LHE manufacturer's specifications and limitations for 

erection and operation of cranes and hoists used in support of the 
work.  Perform erection under the supervision of a designated person 
(as defined in ASME B30.5).  Perform all testing in accordance with the 
manufacturer's recommended procedures. 

 
d.  Comply with ASME B30.5 for mobile and locomotive cranes, ASME B30.22 

for articulating boom cranes, ASME B30.3 for construction tower cranes, 
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ASME B30.8 for floating cranes and floating derricks, ASME B30.9 for 
slings, ASME B30.20 for below the hook lifting devices and ASME B30.26 
for rigging hardware. 

 
e.  Under no circumstance must a Contractor make a lift at or above 90 

percent of the cranes rated capacity in any configuration. 
 

f.  When operating in the vicinity of overhead transmission lines, 
operators and riggers must be alert to this special hazard and follow 
the requirements of EM 385-1-1 Section 11, and ASME B30.5 or ASME 
B30.22 as applicable. 

 
g.  Do not use crane suspended personnel work platforms (baskets) unless 

the Contractor proves that using any other access to the work location 
would provide a greater hazard to the workers or is impossible.  Do not 
lift personnel with a line hoist or friction crane.  Additionally, 
submit a specific AHA for this work to the Contracting Officer.  Ensure 
the activity and AHA are thoroughly reviewed by all involved personnel. 

 
h.  Inspect, maintain, and recharge portable fire extinguishers as 

specified in NFPA 10, Standard for Portable Fire Extinguishers. 
 

i.  All employees must keep clear of loads about to be lifted and of 
suspended loads. 

 
j.  Use cribbing when performing lifts on outriggers. 

 
k.  The crane hook/block must be positioned directly over the load.  Side 

loading of the crane is prohibited. 
 

l.  A physical barricade must be positioned to prevent personnel access 
where accessible areas of the LHE's rotating superstructure poses a 
risk of striking, pinching or crushing personnel. 

 
m.  Maintain inspection records in accordance by EM 385-1-1, Section 16.D, 

including shift, monthly, and annual inspections, the signature of the 
person performing the inspection, and the serial number or other 
identifier of the LHE that was inspected.  Records must be available 
for review by the Contracting Officer. 

 
n.  Maintain written reports of operational and load testing in accordance 

with EM 385-1-1, Section 16.F, listing the load test procedures used 
along with any repairs or alterations performed on the LHE.  Reports 
must be available for review by the Contracting Officer. 

 
o.  Certify that all LHE operators have been trained in proper use of all 

safety devices (e.g. anti-two block devices). 
 

p.  Take steps to ensure that wind speed does not contribute to loss of 
control of the load during lifting operations.  At wind speeds greater 
than 20 mph, the operator, rigger and lift supervisor must cease all 
crane operations, evaluate conditions and determine if the lift may 
proceed.  Base the determination to proceed or not on wind calculations 
per the manufacturer and a reduction in LHE rated capacity if 
applicable.  Include this maximum wind speed determination as part of 
the activity hazard analysis plan for that operation. 
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3.6.3   Machinery and Mechanized Equipment 
 

a.  Proof of qualifications for operator must be kept on the project site 
for review. 

 
b.  Manufacture specifications or owner's manual for the equipment must be 

on-site and reviewed for additional safety precautions or requirements 
that are sometimes not identified by OSHA or USACE EM 385-1-1.  
Incorporate such additional safety precautions or requirements into the 
AHAs. 

3.6.4   USE OF EXPLOSIVES 
 
Explosives must not be used or brought to the project site without prior 
written approval from the Contracting Officer.  Such approval does not 
relieve the Contractor of responsibility for injury to persons or for damage 
to property due to blasting operations. 

 
Storage of explosives, when permitted on Government property, must be only 
where directed and in approved storage facilities.  These facilities must be 
kept locked at all times except for inspection, delivery, and withdrawal of 
explosives. 

 
3.7   EXCAVATIONS 
 
Soil classification must be performed by a competent person in accordance 
with 29 CFR 1926 and EM 385-1-1. 

 
3.7.1   Utility Locations 
 
Provide a third party, independent, private utility locating company to 
positively identify underground utilities in the work area in addition to 
any station locating service and coordinated with the station utility 
department. 

 
3.7.2   Utility Location Verification 
 
Physically verify underground utility locations, including utility depth, by 
hand digging using wood or fiberglass handled tools when any adjacent 
construction work is expected to come within three feet of the underground 
system. 

 
3.7.3   Utilities Within and Under Concrete, Bituminous Asphalt, and Other 
Impervious Surfaces 
 
Utilities located within and under concrete slabs or pier structures, 
bridges, parking areas, and the like, are extremely difficult to identify. 
Whenever contract work involves chipping, saw cutting, or core drilling 
through concrete, bituminous asphalt or other impervious surfaces, the 
existing utility location must be coordinated with station utility 
departments in addition to location and depth verification by a third party, 
independent, private locating company.  The third party, independent, 
private locating company must locate utility depth by use of Ground 
Penetrating Radar (GPR), X-ray, bore scope, or ultrasound prior to the start 
of demolition and construction.  Outages to isolate utility systems must be 
used in circumstances where utilities are unable to be positively 
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identified.  The use of historical drawings does not alleviate the 
Contractor from meeting this requirement. 

 
3.8   ELECTRICAL  
 
Perform electrical work in accordance with EM 385-1-1, Appendix A, Sections 
11 and 12. 

 
3.8.1   Conduct of Electrical Work 
 
As delineated in EM 385-1-1, electrical work is to be conducted in a de-
energized state unless there is no alternative method for accomplishing the 
work.  In those cases obtain an energized work permit from the Contracting 
Officer.  The energized work permit application must be accompanied by the 
AHA and a summary of why the equipment/circuit needs to be worked energized.  
Underground electrical spaces must be certified safe for entry before 
entering to conduct work.  Cables that will be cut must be positively 
identified and de-energized prior to performing each cut.  Attach temporary 
grounds in accordance with ASTM F855 and IEEE 1048.  Perform all high 
voltage cable cutting remotely using hydraulic cutting tool.  When racking 
in or live switching of circuit breakers, no additional person other than 
the switch operator is allowed in the space during the actual operation.  
Plan so that work near energized parts is minimized to the fullest extent 
possible.  Use of electrical outages clear of any energized electrical 
sources is the preferred method. 

 
When working in energized substations, only qualified electrical workers are 
permitted to enter.  When work requires work near energized circuits as 
defined by NFPA 70, high voltage personnel must use personal protective 
equipment that includes, as a minimum, electrical hard hat, safety shoes, 
insulating gloves and electrical arc flash protection for personnel as 
required by NFPA 70E.  Insulating blankets, hearing protection, and 
switching suits may also be required, depending on the specific job and as 
delineated in the Contractor's AHA.  Ensure that each employee is familiar 
with and complies with these procedures and 29 CFR 1910.147. 

 
3.8.2   Qualifications 
 
Electrical work must be performed by QP personnel with verifiable 
credentials who are familiar with applicable code requirements.  Verifiable 
credentials consist of State, National and Local Certifications or Licenses 
that a Master or Journeyman Electrician may hold, depending on work being 
performed, and must be identified in the appropriate AHA.  
Journeyman/Apprentice ratio must be in accordance with State, Local 
requirements applicable to where work is being performed. 

 
3.8.3   Arc Flash 
 
Conduct a hazard analysis/arc flash hazard analysis whenever work on or near 
energized parts greater than 50 volts is necessary, in accordance with NFPA 
70E. 

 
All personnel entering the identified arc flash protection boundary must be 
QPs and properly trained in NFPA 70E requirements and procedures.  Unless 
permitted by NFPA 70E, no Unqualified Person is permitted to approach nearer 
than the Limited Approach Boundary of energized conductors and circuit 
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parts.  Training must be administered by an electrically qualified source 
and documented. 

 
3.8.4   Grounding 
 
Ground electrical circuits, equipment and enclosures in accordance with NFPA 
70 and IEEE C2 to provide a permanent, continuous and effective path to 
ground unless otherwise noted by EM 385-1-1. 

 
Check grounding circuits to ensure that the circuit between the ground and a 
grounded power conductor has a resistance low enough to permit sufficient 
current flow to allow the fuse or circuit breaker to interrupt the current. 

 
3.8.5   Testing 
 
Temporary electrical distribution systems and devices must be inspected, 
tested and found acceptable for Ground-Fault Circuit Interrupter (GFCI) 
protection, polarity, ground continuity, and ground resistance before 
initial use, before use after modification and at least monthly.  Monthly 
inspections and tests must be maintained for each temporary electrical 
distribution system, and signed by the electrical CP or QP. 

     
-- End of Section -- 
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SECTION 01 42 00 
 

SOURCES FOR REFERENCE PUBLICATIONS 
08/10 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
Various publications are referenced in other sections of the specifications 
to establish requirements for the work.  These references are identified in 
each section by document number, date and title.  The document number used 
in the citation is the number assigned by the standards producing 
organization, (e.g.   ASTM B564 Nickel Alloy Forgings).  However, when the 
standards producing organization has not assigned a number to a document, an 
identifying number has been assigned for reference purposes. 

 
1.2   ORDERING INFORMATION 
 
The addresses of the standards publishing organizations whose documents are 
referenced in other sections of these specifications are listed below, and 
if the source of the publications is different from the address of the 
sponsoring organization, that information is also provided.  Documents 
listed in the specifications with numbers which were not assigned by the 
standards producing organization should be ordered from the source by title 
rather than by number. 

 
AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI) 
38800 Country Club Drive 
Farmington Hills, MI  48331 
Ph:   248-848-3700 
Fax:  248-848-3701 
E-mail: bkstore@concrete.org 
Internet:  http://www.concrete.org 

 
AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI) 
2111 Wilson blvd, Suite 500 
Arlington, VA  22201 
Ph:   703-524-8800 
Fax:  703-528-3816 
E-mail:  ahri@ahrinet.org 
Internet: http://www.ahrinet.org 

 
ALUMINUM ASSOCIATION (AA) 
National Headquarters 
1525 Wilson Boulevard, Suite 600 
Arlington, VA  22209 
Ph:   703-358-2960 
Fax:  703-358-2961 
Internet:  http://www.aluminum.org 

 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO) 
444 North Capital Street, NW, Suite 249 
Washington, DC  20001 
Ph:   202-624-5800 
Fax:  202-624-5806 
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E-Mail: info@aashto.org 
Internet:  http://www.aashto.org 

 
AMERICAN HARDBOARD ASSOCIATION (AHA) 
c/o Composite Panel Association 
18922 Premiere Court 
Gaithersburg, MD 20879-1574 
Ph:   301-670-0604 
Fax:  301-840-1252 
Internet:  http://www.pbmdf.org 
 
AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AIHA) 
2700 Prosperity Ave., Suite 250 
Fairfax, VA  22031 
Tel:  703-849-8888 
Fax:  703-207-3561 
E-mail:  infonet@aiha.org 
Internet http://www.aiha.org 

 
AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC) 
One East Wacker Drive 
Chicago, IL  60601-1802 
Ph:   312-670-2400 
Fax:  312-670-5403 
Publications: 800-644-2400 
E-mail: pubs@aisc.org 
Internet:  http://www.aisc.org 

 
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 
1819 L Street, NW, 6th Floor 
Washington, DC 20036 
Ph:   202-293-8020 
Fax:  202-293-9287 
E-mail:  info@ansi.org 
Internet:  http://www.ansi.org/ 

 
AMERICAN RAILWAY ENGINEERING AND MAINTENANCE-OF-WAY ASSOCIATION 
(AREMA) 
10003 Derekwood Lane, Suite 210 
Lanham, MD  20706 
Ph:   301-459-3200 
Fax:  301-459-8077 
Internet: http://www.arema.org 

 
AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE) 
1801 Alexander Bell Drive 
Reston, VA  20191-4400 
Ph:   703-295-6300 - 800-548-2723 
Fax:  703-295-6222 
E-mail:  marketing@asce.org 
Internet:  http://www.asce.org 

 
AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE) 
1791 Tullie Circle, NE 
Atlanta, GA  30329 
Ph:   800-527-4723 or 404-636-8400 
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Fax:  404-321-5478 
E-mail:  ashrae@ashrae.org 
Internet:  http://www.ashrae.org 

 
AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE) 
1800 East Oakton Street 
Des Plaines, IL  60018-2187 
Ph:  847-699-2929 
Fax:  847-768-3434 
E-mail:  customerservice@asse.org 
Internet:  http://www.asse.org 

 
AMERICAN WATER WORKS ASSOCIATION (AWWA) 
6666 West Quincy Avenue 
Denver, CO  80235 
Ph:  800-926-7337  
Fax: 303-347-0804 
Internet:  http://www.awwa.org 

 
AMERICAN WELDING SOCIETY (AWS) 
550 N.W. LeJeune Road 
Miami, FL  33126 
Ph:   800-443-9353 - 305-443-9353 
Fax:  305-443-7559 
E-mail:  info@aws.org 
Internet: http://www.aws.org 

 
AMERICAN WOOD PROTECTION ASSOCIATION (AWPA) 
P.O. Box 361784 
Birmingham, AL  35236-1784 
Ph:   205-733-4077 
Fax:  205-733-4075 
E-mail:  email@awpa.com 
Internet: http://www.awpa.com 

 
ASME INTERNATIONAL (ASME) 
Three Park Avenue, M/S 10E 
New York, NY 10016 
Ph:   212-591-7722 or 800-843-2763 
Fax:  212-591-7674 
E-mail:  infocentral@asme.org 
Internet:  http://www.asme.org 

 
ASTM INTERNATIONAL (ASTM) 
100 Barr Harbor Drive, P.O. Box C700 
West Conshohocken, PA  19428-2959 
Ph:   610-832-9500 
Fax:  610-832-9555 
E-mail: service@astm.org 
Internet:  http://www.astm.org 

 
CARPET AND RUG INSTITUTE (CRI) 
P.O. Box 2048 
Dalton, GA  30722-2048 
Ph:   800-882-8846 or 706-278-3176 
Fax:  706-278-8835 
Internet:  http://www.carpet-rug.com 
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CONCRETE REINFORCING STEEL INSTITUTE (CRSI) 
933 North Plum Grove Road 
Schaumburg, IL  60173-4758 
Ph:   847-517-1200 
Fax:  847-517-1206 
Internet:  http://www.crsi.org/ 

 
CONCRETE SAWING AND DRILLING ASSOCIATION (CSDA) 
11001 Danka Way North, Suite 1 
St Petersburg, FL 33716 
PH:  727-577-5004 
Fax:  272-577-5012 
E-mail:  info@csda.org 
Internet:  http://www.csda.org 

 
FOREST STEWARDSHIP COUNCIL (FSC) 
1155 30th Street NW  
Suite 300 
Washington, DC 20007 
Ph:   202.342.0413 
Fax:  202.342.6589 
E-mail: info@fscus.org 
Internet:  http://www.fscus.org 

 
FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH 
(FCCCHR) 
University of South California 
Kaprielian Hall 200 
Los Angeles, CA  90089-2531 
Ph:   213-740-2032 or 800-545-6340 
Fax:  213-740-8399 
E-mail:  fccchr@usc.edu 
Internet: http://www.usc.edu/dept/fccchr 

 
GREEN BUILDING INITIATIVE (GBI) 
222 SW Columbia St. 
 Suite 1800 
Portland, Oregon 97201 
Ph:  877-424-4241 
Fax: 503.961.8991 
Email: info@thegbi.org 
Internet:  http://www.thegbi.org/gbi/ 

 
 

 
GREEN SEAL (GS) 
1001 Connecticut Avenue, NW 
Suite 827 
Washington, DC 20036-5525 
Ph:   202-872-6400 
Fax:  202-872-4324 
E-mail:  greenseal@greenseal.org 
Internet: http://www.greenseal.org 

 
INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI) 
3166 South River Road, Suite 132 
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Des Plaines, IL 60018 
Ph:   847-827-0830  
Fax:  847-827-0832       
Internet: http://www.icri.org 

 
MASTER PAINTERS INSTITUTE (MPI) 
4090 Graveley Street 
Burnaby, BC CANADA V5C 3T6 
Ph: 888-674-8937 
Fax: 888-211-8708 
E-mail: info@paintinfo.com 
Internet:  http://www.paintinfo.com/mpi 

 
NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM) 
8 South Michigan Avenue, Suite 1000 
Chicago, IL  60603 
Ph:   312-322-0405 
Fax:  312-332-0706 
E-mail:  naamm@gss.net 
Internet:  <URL>ht 
tp://www.naamm.org</URL> 

 
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 
1 Batterymarch Park 
Quincy, MA  02169-7471 
Ph:   617-770-3000 
Fax:  617-770-0700 
E-mail: webmaster@nfpa.org 
Internet:  http://www.nfpa.org 

 
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) 
100 Bureau Drive 
Stop 2100 
Gaithersburg, MD 20899-2100 
Ph:  301-975-NIST 
Internet: http://www.nist.gov 
Order Publications From: 
 Superintendent of Documents 
U.S. Government Printing Office (GPO) 
 732 North Capitol Street, NW 
Washington, DC  20401 
Ph:   888-293-6498 or 202-512-1530 
Fax:  202-512-1262 
E-mail: gpoaccess@gpo.gov 
Internet:  http://www.gpoaccess.gov 
or 
National Technical Information Service (NTIS) 
 5285 Port Royal Road 
Springfield, VA  22161 
Ph:  703-605-6585 
Fax: 703-605-6900 
E-mail: info@ntis.gov 
Internet:  http://www.ntis.gov 

 
NATIONAL READY MIXED CONCRETE ASSOCIATION (NRMCA) 
900 Spring Street 
Silver Spring, MD  20910 
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Ph:   301-587-1400 
Fax:  301-585-4219 
Internet:  http://www.nrmca.org 
 
SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA) 
4201 Lafayette Center Drive 
Chantilly, VA  20151-1209 
Ph:   703-803-2980 
Fax:  703-803-3732 
E-mail: info@smacna.org  
Internet:  http://www.smacna.org 

 
STATE OF VIRGINIA ADMINISTRATIVE CODE (VAC) 
Virginia Code Commission 
General Assembly Building, 2nd Floor  
910 Capitol Street  
Richmond, Virginia 23219 
Ph:   804-786-3591  
Fax:   804-692-0625 
Internet:   http://leg1.state.va.us/000/srr.htm 

 
THE SOCIETY FOR PROTECTIVE COATINGS (SSPC) 
40 24th Street, 6th Floor 
Pittsburgh, PA  15222-4656 
Ph:  412-281-2331 
Fax: 412-281-9992 
E-mail:  info@sspc.org 
Internet: http://www.sspc.org 

 
TURFGRASS PRODUCERS INTERNATIONAL (TPI) 
2 East Main Street 
East Dundee, IL 60118 
Ph:  847-649-5555 or 800-405-8873 
Fax: 847-649-5678 
E-mail: info@turfgrasssod.org 
Internet:  http://www.turfgrasssod.org 

 
UNDERWRITERS LABORATORIES (UL) 
333 Pfingsten Road 
Northbrook,  IL  60062-2096 
Ph:  847-272-8800 
Fax: 847-272-8129 
E-mail:  customerexperiencecenter@us.ul.com 
Internet:  http://www.ul.com/ 

 
U.S. ARMY CORPS OF ENGINEERS (USACE) 
Order CRD-C DOCUMENTS from: 
 U.S. Army Engineer Waterways Experiment Station 
ATTN:  Technical Report Distribution Section, Services 
Branch, TIC 
3909 Halls Ferry Road 
Vicksburg, MS  39180-6199 
Ph:   601-634-2664 
Fax:  601-634-2388 
E-mail: mtc-info@erdc.usace.army.mil 
Internet: http://www.wes.army.mil/SL/MTC/handbook.htm 
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Order Other Documents from: 
 USACE Publications Depot 
Attn:  CEHEC-IM-PD 
2803 52nd Avenue 
Hyattsville, MD  20781-1102 
Ph:  301-394-0081 
Fax: 301-394-0084 
E-mail: pubs-army@usace.army.mil 
Internet: http://www.usace.army.mil/publications 
     or   http://www.hnd.usace.army.mil/techinfo/engpubs.htm 

 
U.S. DEFENSE LOGISTICS AGENCY (DLA) 
Andrew T. McNamara Building 
8725 John J. Kingman Road 
Fort Belvoir, VA 22060 
Ph:  1-877-352-2255 
Internet:  http://www.dla.mil 

 
U.S. DEPARTMENT OF AGRICULTURE (USDA) 
Order AMS Publications from: 
 AGRICULTURAL MARKETING SERVICE (AMS) 
 Seed Regulatory and Testing Branch 
801 Summit Crossing Place, Suite C 
Gastonia, NC 28054-2193 
Ph:   704-810-8870 
Fax:  704-852-4189 
Internet:  http://www.ams.usda.gov/lsg/seed.htm 
E-mail:  seed.ams@usda.gov 
Order Other Publications from: 
 U.S. Department of Agriculture, Rural Utilities Service 
14th and Independence Avenue, SW, Room 4028-S 
Washington, DC  20250 
Ph:   202-720-2791  
Fax:  202-720-2166 
Internet:  http://www.usda.gov/rus 

 
U.S. DEPARTMENT OF COMMERCE (DOC) 
1401 Constitution Avenue, NW 
Washington, DC 20230 
Ph: 202-482-2000 
Internet:  http://www.commerce.gov/ 
Order Publications From: 
 National Technical Information Service (NTIS) 
 5285 Port Royal Road 
Springfield, VA  22161 
Ph:   703-605-6585 
Fax:  703-605-6900 
E-mail: info@ntis.gov 
Internet:  http://www.ntis.gov 

 
U.S. DEPARTMENT OF DEFENSE (DOD) 
Directorate for Public Inquiry and Analysis 
Office of the Secretary of Defense (Public Affairs) 
 Room 3A750 -- The Pentagon 
1400 Defense Pentagon 
Washington, DC 20301-1400 
Ph:  703-428-0711 
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E-mail: pia@hq.afis.asd.mil 
Internet: http://www.dod.gov 
Order DOD Documents from: 
 National Technical Information Service (NTIS) 
 5285 Port Royal Road 
Springfield, VA  22161 
Ph:  703-605-6585 
FAX: 703-605-6900 
E-mail: info@ntis.gov 
Internet:  http://www.ntis.gov 
Order Military Specifications, Standards and Related Publications 
from: 
 Department of Defense Single Stock Point for  (DODSSP) 
 Defense Automation and Production Service (DAPS) 
 Building 4D 
700 Robbins Avenue 
Philadelphia, PA 19111-5098 
Ph:   215-697-2179 
Fax:  215-697-1462 
Internet:  http://www.dodssp.daps.mil 
           www.daps.dla.mil 

 
- - - - - Detail Series Documents - - - - -  
 

U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT (HUD) 
Order from: 
 HUD User 
P.O. Box 23268 
Washington, DC 20026-3268 
Ph:   800-245-2691 or 202-708-9981 
Fax:  202-708-9981 
E-mail:  Huduser@aspensys.com 
Internet:  http://www.huduser.org 

 
U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 
Ariel Rios Building 
1200 Pennsylvania Avenue, N.W. 
 Washington, DC  20460 
Ph:   202-272-0167 
Internet:  http://www.epa.gov 
--- Some EPA documents are available only from:  
National Technical Information Service (NTIS) 
 5285 Port Royal Road 
Springfield, VA  22161 
Ph:  703-605-6585 
Fax: 703-605-6900 
E-mail: info@ntis.gov 
Internet: http://www.ntis.gov 

 
U.S. FEDERAL AVIATION ADMINISTRATION (FAA) 
Order for sale documents from: 
 Superintendent of Documents 
U.S. Government Printing Office (GPO) 
 732 North Capitol Street, NW 
Washington, DC 20401 
Ph:   202-512-1800 
Fax:  202-512-2104 
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E-mail: contactcenter@gpo.gov 
Internet: http://www.gpoaccess.gov 
Order free documents from: 
 Federal Aviation Administration 
Department of Transportation 
800 Independence Avenue, SW 
Washington, DC 20591 
Ph:  1-866-835-5322 
Internet:  http://www.faa.gov 

 
U.S. FEDERAL HIGHWAY ADMINISTRATION (FHWA) 
Office of Highway Safety (HHS-31) 
 400 Seventh Street, SW 
Washington, DC  20590-0001 
Ph:   202-366-0411 
Fax:  202-366-2249 
Internet: http://www.fhwa.dot.gov 
Order from: 
  
Superintendent of Documents 
U. S. Government Printing Office (GPO) 
 732 North Capitol Street, NW 
Washington, DC 20401 
Ph:   202-512-1800 
Fax:  202-512-2104 
E-mail: contactcenter@gpo.gov 
Internet: http://www.gpoaccess.gov 

 
U. S. GREEN BUILDING COUNCIL (USGBC) 
1015 18th Street, NW, Suite 508 
Washington, D.C. 20036 
Ph:   202-828-7422 
Fax:   202-828-5110 
E-mail:  info@usbc.org 
Internet:  http://www.usgbc.org 
AOK: 2/04 
LOK: 2/04 

 
U.S. GENERAL SERVICES ADMINISTRATION (GSA) 
General Services Administration 
1800 F Street, NW 
Washington, DC 20405 
Ph: 202-501-1021 
Internet:  www.GSA.gov 
Order from: 
 General Services Administration 
Federal Supply Service Bureau 
1941 Jefferson Davis Highway 
Arlington, VA 22202 
Ph: 703-605-5400 
Internet:  http://apps.fss.gsa.gov/pub/fedspecs/index.cfm 

 
- - - - - Commercial Item Description Documents - - - - - 
 

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 
8601 Adelphi Road  
College Park, MD 20740-6001 
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Ph:  866-272-6272 
Fax: 301-837-0483 
Internet: http://www.archives.gov 
Order documents from: 
 Superintendent of Documents 
U.S.Government Printing Office (GPO) 
 732 North Capitol Street, NW 
Washington, DC  20401 
Ph:   202-512-1800 
Fax:  202-512-2104 
E-mail: contactcenter@gpo.gov 
Internet:  http://www.gpoaccess.gov  

 
U.S. NAVAL FACILITIES ENGINEERING COMMAND (NAVFAC) 
1322 Patterson Ave. SE, Suite 1000 
Washington Navy Yard, DC  20374 
Ph:   757-322-4200 
Fax:  757-322-4416 
Internet:  http://www.navfac.navy.mil 

 
 
    -- End of Section --
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SECTION 01 45 00.10 20 
 

QUALITY CONTROL FOR MINOR CONSTRUCTION 
02/10 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 
 

U.S. ARMY CORPS OF ENGINEERS (USACE) 
 
EM 385-1-1 (2014) Safety and Health Requirements 

Manual 
 
1.2   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES: 
 

SD-01 Preconstruction Submittals 
 

QC Plan; G 
 

Submit a QC plan within 15 calendar days after receipt of Notice 
of Award. 

 
1.3   INFORMATION FOR THE CONTRACTING OFFICER (KO)  
 
Prior to commencing work on construction, the Contractor can obtain a single 
copy set of the current report forms from the KO.  The report forms will 
consist of the Contractor Production Report, Contractor Production Report 
(Continuation Sheet), Contractor Quality Control (CQC) Report, CQC Report 
(Continuation Sheet), Preparatory Phase Checklist, Initial Phase Checklist, 
Rework Items List, and Testing Plan and Log. 
 
Deliver the following to the KO: 
 

a.   CQC Report:  Original and one copy, by 10:00 AM the next working 
day after each week that work is performed; 

 
b.   Contractor Production Report: Original and one copy by 10:00 AM 
the next working day after each week that work is performed; 

 
c.   Preparatory Phase Checklist: Original attached to the original CQC 
Report and one copy attached to each copy; 

 
d.   Initial Phase Checklist: Original attached to the original CQC 
Report and one copy attached to each copy; 

 
e.  Field Test Reports: One copy, within the week after the test is 
performed, attached to the CQC Report; 
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f.  QC Meeting Minutes:  One copy, within the week after the meeting; 
and 

 
g.  QC Certifications:  As required by the paragraph entitled "QC 
Certifications." 

 
1.4   QC PROGRAM REQUIREMENTS 
 
Establish and maintain a QC program as described in this section.  The QC 
program consists of a QC Manager, a QC plan, a Coordination and Mutual 
Understanding Meeting, QC meetings, three phases of control, submittal 
review and approval, testing, and QC certifications and documentation 
necessary to provide materials, equipment, workmanship, fabrication, 
construction and operations which comply with the requirements of this 
contract.  The QC program shall cover on-site and off-site work and shall be 
keyed to the work sequence.  No work or testing may be performed unless the 
QC Manager is on the work site. 
 
1.4.1   Preliminary Work Authorized Prior to Acceptance 
 
The only work that is authorized to proceed prior to the acceptance of the 
QC plan is mobilization of storage and office trailers, temporary utilities, 
and surveying. 
 
1.4.2   Acceptance 
 
Acceptance of the QC plan is required prior to the start of construction.  
The KO reserves the right to require changes in the QC plan and operations 
as necessary, including removal of personnel, to ensure the specified 
quality of work.  The KO reserves the right to interview any member of the 
QC organization at any time in order to verify the submitted qualifications. 
 
1.4.3   Notification of Changes 
 
Notify the KO, in writing, of any proposed change, including changes in the 
QC organization personnel, a minimum of seven calendar days prior to a 
proposed change.  Proposed changes shall be subject to the acceptance by the 
KO. 
 
1.5   QC ORGANIZATION 
 
1.5.1   QC Manager 
 
1.5.1.1   Duties 
 
Provide a QC Manager at the work site to implement and manage the QC program.  
In addition to implementing and managing the QC program, the QC Manager may 
perform the duties of project superintendent.  The QC Manager is required to 
attend the Coordination and Mutual Understanding Meeting, conduct the QC 
meetings, perform the three phases of control, perform submittal review and 
approval, ensure testing is performed and provide QC certifications and 
documentation required in this contract.  The QC Manager is responsible for 
managing and coordinating the three phases of control and documentation 
performed by others. 
 
1.5.1.2   Qualifications 
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An individual with a minimum of 5 years combined experience as a 
superintendent, inspector, QC Manager, project manager, or construction 
manager on similar size and type construction contracts which included the 
major trades that are part of this contract.  The individual must be 
familiar with the requirements of the EM 385-1-1 and have experience in the 
areas of hazard identification and safety compliance. 
 
1.5.1.3   Construction Quality Management Training 
 
In addition to the above experience and education requirements, the QC 
Manager shall have completed the course Construction Quality Management for 
Contractors and will have a current certificate. 
 
1.5.2   Alternate QC Manager Duties and Qualifications 
 
Designate an alternate for the QC Manager to serve in the event of the 
designated QC Manager's absence.  The period of absence may not exceed two 
weeks at one time, and not more than 30 workdays during a calendar year.  
The qualification requirements for the Alternate QC Manager shall be the 
same as for the QC Manager. 
 
1.6   QC PLAN 
 
1.6.1   Requirements 
 
Provide, for acceptance by the KO, a QC plan submitted in a three-ring 
binder that covers both on-site and off-site work and includes the following 
with a table of contents listing the major sections identified with tabs. 
 

I.   QC ORGANIZATION:  A chart showing the QC organizational structure 
and its relationship to the production side of the organization. 

 
II.   NAMES AND QUALIFICATIONS:  In resume format, for each person in 
the QC organization.  Include the CQM for Contractors course 
certification required by the paragraph entitled "Construction Quality 
Management Training". 

 
III.   DUTIES, RESPONSIBILITY AND AUTHORITY OF QC PERSONAL:  Of each 
person in the QC organization. 

 
IV.   OUTSIDE ORGANIZATIONS:  A listing of outside organizations such 
as architectural and consulting engineering firms that will be employed 
by the Contractor and a description of the services these firms will 
provide. 

 
V.   APPOINTMENT LETTERS:  Letters signed by an officer of the firm 
appointing the QC Manager and Alternate QC Manager and stating that 
they are responsible for managing and implementing the QC program as 
described in this contract.  Include in this letter the QC Manager's 
authority to direct the removal and replacement of non-conforming work. 

 
VI.   SUBMITTAL PROCEDURES AND INITIAL SUBMITTAL REGISTER:  Procedures 
for reviewing, approving and managing submittals.  Provide the name(s) 
of the person(s) in the QC organization authorized to review and 
certify submittals prior to approval. 
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VII.   TESTING LABORATORY INFORMATION:  Testing laboratory information 
required by the paragraphs "Accredited Laboratories" or "Testing 
Laboratory Requirements", as applicable. 

 
VIII.   TESTING PLAN AND LOG:  A Testing Plan and Log that includes the 
tests required, referenced by the specification paragraph number 
requiring the test, the frequency, and the person responsible for each 
test. 

 
IX.   PROCEDURES TO COMPLETE REWORK ITEMS:  Procedures to identify, 
record, track and complete rework items. 

 
X.   DOCUMENTATION PROCEDURES:  Use Government formats. 

 
XI.   LIST OF DEFINABLE FEATURES:  A Definable Feature of Work (DFOW) 
is a task, which is separate and distinct from other tasks, has the 
same control requirements and work crews.  The list shall be cross-
referenced to the Contractor's Construction Schedule and the 
specification sections.  For projects requiring a Progress Chart, the 
list of definable features of work shall include but not be limited to 
all items of work on the schedule.  For projects requiring a Network 
Analysis Schedule, the list of definable features of work shall include 
but not be limited to all critical path activities. 

 
XII.   PROCEDURES FOR PERFORMING THREE PHASES OF CONTROL:  For each 
DFOW provide Preparatory and Initial Phase Checklists.  Each list shall 
include a breakdown of quality checks that will be used when performing 
the quality control functions, inspections, and tests required by the 
contract documents.  The preparatory and initial phases shall be 
conducted with a view towards obtaining quality construction by 
planning ahead and identifying potential problems. 

 
XIII.   PERSONNEL MATRIX:  Not Applicable. 

 
XIV.   PROCEDURES FOR COMPLETION INSPECTION:  See the paragraph 
entitled "COMPLETION INSPECTIONS". 

 
XV.   TRAINING PROCEDURES AND TRAINING LOG:  Not Applicable. 

 
1.7   COORDINATION AND MUTUAL UNDERSTANDING MEETING 
 
During the Pre-Construction conference and prior to the start of 
construction, discuss the QC program required by this contract.  The purpose 
of this meeting is to develop a mutual understanding of the QC details, 
including documentation, administration for on-site and off-site work, and 
the coordination of the Contractor's management, production and the QC 
personnel.  At the meeting, the Contractor will be required to explain how 
three phases of control will be implemented for each DFOW.  Contractor's 
personnel required to attend shall include the QC Manager, project manager, 
and superintendent.  Minutes of the meeting will be prepared by the QC 
Manager and signed by both the Contractor and the KO.  The Contractor shall 
provide a copy of the signed minutes to all attendees.  Repeat the 
coordination and mutual understanding meeting when a new QC Manager is 
appointed. 
 
1.8   QC MEETINGS 
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After the start of construction, the QC Manager shall conduct QC meetings 
once every two weeks at the work site with the superintendent and the 
foreman responsible for the ongoing and upcoming work.  The QC Manager shall 
prepare the minutes of the meeting and provide a copy to the KO within two 
working days after the meeting.  As a minimum, the following shall be 
accomplished at each meeting: 
 

a.  Review the minutes of the previous meeting; 
 

b.  Review the schedule and the status of work and rework; 
 

c.  Review the status of submittals; 
 

d.  Review the work to be accomplished in the next two weeks and 
documentation required; 

 
e.  Resolve QC and production problems (RFIs, etc.); 

 
f.  Address items that may require revising the QC plan; and 

 
g.  Review Accident Prevention Plan (APP). 

 
1.9   THREE PHASES OF CONTROL 
 
The three phases of control shall adequately cover both on-site and off-site 
work and shall include the following for each DFOW. 
 
1.9.1   Preparatory Phase 
 
Notify the KO at least two work days in advance of each preparatory phase.  
Conduct the preparatory phase with the superintendent and the foreman 
responsible for the definable feature of work.  Document the results of the 
preparatory phase actions in the daily CQC Report and in the QC checklist.  
Perform the following prior to beginning work on each definable feature of 
work: 
 

a.  Review each paragraph of the applicable specification sections; 
 

b.  Review the contract drawings; 
 

c.  Verify that appropriate shop drawings and submittals for materials 
and equipment have been submitted and approved.  Verify receipt of 
approved factory test results, when required; 

 
d.  Review the testing plan and ensure that provisions have been made 
to provide the required QC testing; 

 
e.  Examine the work area to ensure that the required preliminary work 
has been completed; 

 
f.  Examine the required materials, equipment and sample work to ensure 
that they are on hand and conform to the approved shop drawings and 
submitted data; 

 
g.  Review the APP and appropriate Activity Hazard Analysis (AHA) to 
ensure that applicable safety requirements are met, and that required 
Material Safety Data Sheets (MSDS) are submitted; and 
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h.  Discuss specific controls used and the construction methods and the 
approach that will be used to provide quality construction by planning 
ahead and identifying potential problems for each DFOW. 

 
1.9.2   Initial Phase 
 
Notify the KO at least two work days in advance of each initial phase.  When 
construction crews are ready to start work on a DFOW, conduct the Initial 
Phase with the foreman responsible for that DFOW.  Observe the initial 
segment of the work to ensure that it complies with contract requirements.  
Document the results of the Initial Phase in the daily CQC Report and in the 
QC checklist.  Perform the following for each DFOW: 
 

a.  Establish the quality of workmanship required; 
 

b.  Resolve conflicts; 
 

c.  Ensure that testing is performed by the approved laboratory; and 
 

d.  Check work procedures for compliance with the APP and the 
appropriate AHA to ensure that applicable safety requirements are met. 

 
1.9.3   Follow-Up Phase 
  
Perform the following for on-going work daily, or more frequently as 
necessary, until the completion of each DFOW and document in the daily CQC 
Report and in the QC checklist: 
 

a.  Ensure the work is in compliance with contract requirements; 
 

b.  Maintain the quality of workmanship required; 
 

c.  Ensure that testing is performed by the approved laboratory; 
 

d.   Ensure that rework items are being corrected; and 
 

e.   Assure manufacturers representatives have performed necessary 
inspections, if required. 

 
1.9.4   Additional Preparatory and Initial Phases 
 
Additional preparatory and initial phases shall be conducted on the same 
DFOW if the quality of on-going work is unacceptable, if there are changes 
in the applicable QC organization, if there are changes in the on-site 
production supervision or work crew, if work on a DFOW is resumed after 
substantial period of inactivity, or if other problems develop. 
 
1.9.5   Notification of Three Phases of Control for Off-Site Work 
 
Notify the KO at least two weeks prior to the start of the preparatory and 
initial phases. 
 
1.10   SUBMITTAL REVIEW AND APPROVAL 
 
Procedures for submission, review, and approval of submittals are described 
in the submittal section of the specification. 
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1.11   TESTING 
 
Except as stated otherwise in the specification sections, perform sampling 
and testing required under this contract. 
 
1.11.1   Accreditation Requirements 
 
Construction materials testing laboratories must be accredited by a 
laboratory accreditation authority and will be required to submit a copy of 
the Certificate of Accreditation and Scope of Accreditation.  The 
laboratory's scope of accreditation must include the appropriate ASTM 
standards (i.e.; E 329, C 1077, D 3666, D 3740, A 880, E 543) listed in the 
technical sections of the specifications.  Laboratories engaged in Hazardous 
Materials Testing shall meet the requirements of OSHA and EPA.  The policy 
applies to the specific laboratory performing the actual testing, not just 
the "Corporate Office." 
 
1.11.2   Laboratory Accreditation Authorities 
 
Laboratory Accreditation Authorities include the National Voluntary 
Laboratory Accreditation Program (NVLAP) administered by the National 
Institute of Standards and Technology, the American Association of State 
Highway and Transportation Officials (AASHTO), International Accreditation 
Services, Inc. (IAS), U. S. Army Corps of Engineers Materials Testing Center 
(MTC), the American Association for Laboratory Accreditation (A2LA), the 
Washington Association of Building Officials (WABO)  (Approval authority for 
WABO is limited to projects within Washington State), and the Washington 
Area Council of Engineering Laboratories (WACEL) (Approval authority by 
WACEL is limited to projects within the NAVFAC WASH and Public Works Center 
Washington geographical area). 
 
1.11.3   Capability Check 
 
The KO retains the right to check laboratory equipment in the proposed 
laboratory and the laboratory technician's testing procedures, techniques, 
and other items pertinent to testing, for compliance with the standards set 
forth in this contract. 
 
1.11.4   Test Results 
 
Cite applicable Contract requirements, tests or analytical procedures used.  
Provide actual results and include a statement that the item tested or 
analyzed conforms or fails to conform to specified requirements.  If the 
item fails to conform, notify the KO immediately.  Conspicuously stamp the 
cover sheet for each report in large red letters "CONFORMS" or "DOES NOT 
CONFORM" to the specification requirements, whichever is applicable.  Test 
results shall be signed by a testing laboratory representative authorized to 
sign certified test reports.  Furnish the signed reports, certifications, 
and other documentation to the KO. 
 
1.12   QC CERTIFICATIONS 
 
1.12.1   Contractor Quality Control Report Certification 
 
Each CQC Report shall contain the following statement:  "On behalf of the 
Contractor, I certify that this report is complete and correct and equipment 
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and material used and work performed during this reporting period is in 
compliance with the contract drawings and specifications to the best of my 
knowledge except as noted in this report." 
 
1.12.2   Invoice Certification 
 
Furnish a certificate to the KO with each payment request, signed by the QC 
Manager, attesting that as-built drawings are current and attesting that the 
work for which payment is requested, including stored material, is in 
compliance with contract requirements. 
 
1.12.3   Completion Certification 
 
Upon completion of work under this contract, the QC Manager shall furnish a 
certificate to the KO attesting that "the work has been completed, inspected, 
tested and is in compliance with the contract." 
 
1.13   COMPLETION INSPECTIONS 
 
1.13.1   Punch-Out Inspection 
 
Near the completion of all work or any increment thereof established by a 
completion time stated in the Contract clause "Commencement, Prosecution, 
and Completion of Work," or stated elsewhere in the specifications, the QC 
Manager shall conduct an inspection of the work and develop a punch list of 
items which do not conform to the approved drawings and specifications.  
Include in the punch list any remaining items of the "Rework Items List", 
which were not corrected prior to the Punch-Out inspection.  The punch list 
shall include the estimated date by which the deficiencies will be corrected.  
A copy of the punch list shall be provided to the KO.  The QC Manager or 
staff shall make follow-on inspections to ascertain that all deficiencies 
have been corrected.  Once this is accomplished, the Contractor shall notify 
the Government that the facility is ready for the Government "Pre-Final 
Inspection". 
 
1.13.2   Pre-Final Inspection 
 
The Government and QC manager will perform this inspection to verify that 
the facility is complete and ready to be occupied.  A Government pre-final 
punch list may be developed as a result of this inspection.  The QC Manager 
shall ensure that all items on this list are corrected prior to notifying 
the Government that a "Final" inspection with the customer can be scheduled.  
Any items noted on the "Pre-Final" inspection shall be corrected in a timely 
manner and shall be accomplished before the contract completion date for the 
work or any particular increment thereof if the project is divided into 
increments by separate completion dates. 
 
1.13.3   Final Acceptance Inspection 
 
The QC Manager, the superintendent, or other Contractor management personnel 
and the KO will be in attendance at this inspection.  Additional Government 
personnel may be in attendance.  The final acceptance inspection will be 
formally scheduled by the KO based upon results of the "Pre-Final 
Inspection".  Notice shall be given to the KO at least 14 days prior to the 
final inspection.  The notice shall state that all specific items previously 
identified to the Contractor as being unacceptable will be complete by the 
date scheduled for the final acceptance inspection.  Failure of the 
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Contractor to have all contract work acceptably complete for this inspection 
will be cause for the KO to bill the Contractor for the Government's 
additional inspection cost in accordance with the contract clause 
"Inspection of Construction". 
 
1.14   DOCUMENTATION 
 
Maintain current and complete records of on-site and off-site QC program 
operations and activities.  The forms identified under the paragraph 
"INFORMATION FOR THE CONTRACTING OFFICER (KO)" shall be used.  Reports are 
required for each day work is performed.  Account for each calendar day 
throughout the life of the contract.  Every space on the forms must be 
filled in.  Use N/A if nothing can be reported in one of the spaces.  The 
superintendent and the QC Manager must prepare and sign the Contractor 
Production and CQC Reports, respectively.  The reporting of work shall be 
identified by terminology consistent with the construction schedule.  In the 
"remarks" section in this report which will contain pertinent information 
including directions received, problems encountered during construction, 
work progress and delays, conflicts or errors in the drawings or 
specifications, field changes, safety hazards encountered, instructions 
given and corrective actions taken, delays encountered and a record of 
visitors to the work site.  For each remark given, identify the Schedule 
Activity No. that is associated with the remark. 
 
1.14.1   Quality Control Validation 
 
Establish and maintain the following in a series of three ring binders.  
Binders shall be divided and tabbed as shown below.  These binders shall be 
readily available to the Government's Quality Assurance Team during all 
business hours. 
 

a.  All completed Preparatory and Initial Phase Checklists, arranged by 
specification section. 

 
b.  All milestone inspections, arranged by Activity/Event Number. 

 
c.  A current up-to-date copy of the Testing and Plan Log with 
supporting field test reports, arranged by specification section. 

 
d.  Copies of all contract modifications, arranged in numerical order.  
Also include documentation that modified work was accomplished. 

 
e.  A current up-to-date copy of the Rework Items List. 

 
f.  Maintain up-to-date copies of all punch lists issued by the QC 
Staff on the Contractor and Sub-Contractors and all punch lists issued 
by the Government. 

 
1.14.2   As-Built Drawings 
 
The QC Manager is required to review the as-built drawings, required by 
Section 01 78 00 CLOSEOUT SUBMITTALS, are kept current on a daily basis and 
marked to show deviations, which have been made from the Contract drawings.  
Ensure each deviation has been identified with the appropriate modifying 
documentation, e.g. PC number, modification number, RFI number, etc.  The QC 
Manager shall initial each deviation or revision.  Upon completion of work, 
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the QC Manager shall submit a certificate attesting to the accuracy of the 
as-built drawings prior to submission to the KO. 
 
1.15   NOTIFICATION ON NON-COMPLIANCE 
 
The KO will notify the Contractor of any detected non-compliance with the 
foregoing requirements.  The Contractor shall take immediate corrective 
action.  If the contractor fails or refuses to correct the non-compliant 
work, the KO will issue a non-compliance notice.  Such notice, when 
delivered to the Contractor at the work site, shall be deemed sufficient for 
the purpose of notification.  If the Contractor fails or refuses to comply 
promptly, the KO may issue an order stopping all or part of the work until 
satisfactory corrective action has been taken.  The Contractor shall make no 
part of the time lost due to such stop orders the subject of claim for 
extension of time, for excess costs, or damages. 
 
PART 2   PRODUCTS 
 
Not Used 
 
PART 3   EXECUTION 
 
Not Used 
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SECTION 01 50 00 

 
TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS 

08/09 
 
PART 1   GENERAL 
 
1.1   SUMMARY 
 
Requirements of this Section apply to, and are a component of, each section 
of the specifications. 

 
1.2   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
AMERICAN WATER WORKS ASSOCIATION (AWWA) 

 
AWWA C511 (2007) Standard for Reduced-Pressure 

Principle Backflow Prevention Assembly 
 

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH 
(FCCCHR) 

 
FCCCHR List (continuously updated) List of Approved 

Backflow Prevention Assemblies 
 
FCCCHR Manual (10th Edition) Manual of Cross-Connection 

Control 
 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 
 
NFPA 241 (2013) Standard for Safeguarding Construction, 

Alteration, and Demolition Operations 
 
NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2 2013; 

Errata 2 2013; AMD 3 2014; Errata 3-4 2014; 
AMD 4-6 2014) National Electrical Code 

 
U.S. FEDERAL AVIATION ADMINISTRATION (FAA) 

 
FAA AC 70/7460-1 (2007; Rev K) Obstruction Marking and 

Lighting 
 

U.S. FEDERAL HIGHWAY ADMINISTRATION (FHWA) 
 
MUTCD (2009) Manual of Uniform Traffic Control 

Devices 
 
 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
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approval.  The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-01 Preconstruction Submittals 

 
Traffic control plan; G 

 
SD-03 Product Data 

 
Backflow preventers; G 

 
SD-06 Test Reports 

 
Backflow Preventer Tests; G 

 
SD-07 Certificates 

 
Backflow Tester Certification; G 

 
Backflow Preventers Certificate of Full Approval; G 

 
Backflow Prevention Training Certificate; G 

 
1.4   BACKFLOW PREVENTERS CERTIFICATE 
 
Certificate of Full Approval from FCCCHR List, University of Southern 
California, attesting that the design, size and make of each backflow 
preventer has satisfactorily passed the complete sequence of performance 
testing and evaluation for the respective level of approval.  Certificate of 
Provisional Approval will not be acceptable. Certificates shall attest that 
tests set forth in each applicable referenced publication have been 
performed, whether specified in that publication to be mandatory or 
otherwise and that publication control tests have been performed at the 
intervals or frequency specified in that publication.  Other tests shall 
have been performed within 3 years of the date of submittal of certificates 
on the same type, class, grade, and size of material as is being provided 
for the project. 
 

1.4.1   Backflow Tester Certificate 
 
Prior to testing, submit to the Contracting Officer certification issued by 
the State or local regulatory agency attesting that the backflow tester has 
successfully completed a certification course sponsored by the regulatory 
agency.  Tester must not be affiliated with any company participating in any 
other phase of this Contract. 

 
1.4.2   Backflow Prevention Training Certificate 
 
Submit a certificate recognized by the State or local authority that states 
the Contractor has completed at least 10 hours of training in backflow 
preventer installations.  The certificate must be current. 
  

1.5   TEMPORARY UTILITIES 
 
Reasonable amounts of utilities will be made available to the Contractor 
without charge.: 
 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 
 

 
 

Page 95 

Utility Services 
 Cost ($) per Unit 
Electricity   
Potable Water   
Salt Water   
Compressed Air   
Steam   
Natural Gas   
Sanitary Sewer   

 
 
The point at which the Government will deliver such utilities or services 
and the quantity available is as indicated. Pay all costs incurred in 
connecting, converting, and transferring the utilities to the work.  Make 
connections, including providing backflow-preventing devices on connections 
to domestic water lines; providing meters; and make disconnections. 

 
1.6   WEATHER PROTECTION 
 
Take necessary precautions to ensure that roof openings and other critical 
openings in the building are monitored carefully.  Take immediate actions 
required to seal off such openings when rain or other detrimental weather is 
imminent, and at the end of each workday.  Ensure that the openings are 
completely sealed off to protect materials and equipment in the building 
from damage. 

 
1.6.1   Building and Site Storm Protection 
 
When a warning of gale force winds is issued, take precautions to minimize 
danger to persons, and protect the work and nearby Government property.  
Precautions must include, but are not limited to, closing openings; removing 
loose materials, tools and equipment from exposed locations; and removing or 
securing scaffolding and other temporary work.  Close openings in the work 
when storms of lesser intensity pose a threat to the work or any nearby 
Government property. 

 
1.6.1.1   Hurricane Condition of Readiness 
 
Contact Contracting Officer for Condition of Readiness (COR) updates and 
completion of required actions. Unless directed otherwise, comply with: 

 
a. Condition FOUR (Sustained winds of 50 knots or greater expected within 
72 hours): Normal daily jobsite cleanup and good housekeeping practices.  
Collect and store in piles or containers scrap lumber, waste material, 
and rubbish for removal and disposal at the close of each work day.  
Maintain the construction site including storage areas, free of 
accumulation of debris.  Stack form lumber in neat piles less than 4 feet 
high.  Remove all debris, trash, or objects that could become missile 
hazards.  Contact Contracting Officer for Condition of Readiness (COR) 
updates and completion of required actions. 

 
b. Condition THREE (Sustained winds of 50 knots or greater expected 
within 48 hours): Maintain "Condition FOUR" requirements and commence 
securing operations necessary for "Condition ONE" which cannot be 
completed within 18 hours.  Cease all routine activities which might 
interfere with securing operations.  Commence securing and stow all gear 
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and portable equipment.  Make preparations for securing buildings.  
Review requirements pertaining to "Condition TWO" and continue action as 
necessary to attain "Condition THREE" readiness.  Contact Contracting 
Officer for weather and COR updates and completion of required actions. 

 
c. Condition TWO (Sustained winds of 50 knots or greater expected within 
24 hours): Curtail or cease routine activities until securing operation 
is complete.  Reinforce or remove form work and scaffolding.  Secure 
machinery, tools, equipment, materials, or remove from the jobsite.  
Expend every effort to clear all missile hazards and loose equipment from 
general base areas.  Contact Contracting Officer for weather and 
Condition of Readiness (COR) updates and completion of required actions. 

 
d. Condition ONE.  (Sustained winds of 50 knots or greater expected 
within 12 hours): Secure the jobsite, and leave Government premises. 

 
1.7   STATION OPERATION AFFECT ON CONTRACTOR OPERATIONS 
 
Prepare to stop or suspend work, as directed by the Contracting Officer, at 
any time due to the requirements of station operations or Military Necessity. 

 
1.7.1   Restricted Access Areas 
 
The Government will monitor work in areas indicated.  Notify Contracting 
Officer at least 14 calendar days prior to starting work in these areas. 

 
1.7.2   Special Restrictions Regarding Access of Vehicles and Parking 
 
As directed in other areas. 

 
1.7.2.1   Interruption of Vehicular Traffic 
 
a. If during the performance of work, it becomes necessary to modify 

vehicular traffic patterns at any locations, notify the Contracting 
Officer at least 15 calendar days prior to the proposed modification date, 
and provide a Traffic Control Plan detailing the proposed controls to 
traffic movement for approval.  The plan must be in accordance with State 
and local regulations, base regulations, and the MUTCD, Part VI.  Make 
all notifications and obtain any permits required for modification to 
traffic movements outside Station's jurisdiction.  Provide cones, signs, 
barricades, lights, or other traffic control devices and personnel 
required to control traffic.  Do not use foil-backed material for 
temporary pavement marking because of its potential to conduct 
electricity during accidents involving downed power lines. 
 

b. Conduct work so as to minimize obstruction of traffic, and maintain 
traffic on at least half of the roadway width at all times.  Obtain 
approval from the Contracting Officer prior to starting any activity that 
will obstruct traffic. 

 

c. Provide, erect, and maintain, at contractors expense, lights, barriers, 
signals, passageways, detours, and other items, that may be required by 
the Life Safety Signage, overhead protection authority having 
jurisdiction. 
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1.8   STORAGE AREAS 
 
Contractor shall be responsible for security of its property.  The Contract 
Clause entitled "FAR 52.236-10, Operations and Storage Areas" and the 
following apply: 

 
1.8.1   Storage Size and Location 
 
Enclosed or open site available for storage may be permitted, if space is 
available, and is subject to the approval of the Contracting Officer.   

 
1.9   TEMPORARY SANITARY FACILITIES 
 
Provide adequate sanitary conveniences of a type approved for the use of 
persons employed on the work, properly secluded from public observation, and 
maintained in such a manner as required and approved by the Contracting 
Officer.  Maintain these conveniences at all times without nuisance.  Upon 
completion of the work, remove the conveniences from the premises, leaving 
the premises clean and free from nuisance.  Dispose of sewage through 
connection to a municipal, district, or station sanitary sewage system.  
Where such systems are not available, use chemical toilets or comparably 
effective units, and periodically empty wastes into a municipal, district, 
or station sanitary sewage system, or remove waste to a commercial facility.  
Obtain approval from the system owner prior to discharge into any municipal, 
district, or commercial sanitary sewer system.  Any penalties and / or fines 
associated with improper discharge will be the responsibility of the 
Contractor. Coordinate with the Contracting Officer and follow station 
regulations and procedures when discharging into the station sanitary sewer 
system.  Include provisions for pest control and elimination of odors. 
Government toilet facilities will not be available to Contractor's personnel. 

 
1.10   TEMPORARY BUILDINGS 
 
1.10.1   Trailers or Storage Buildings 
 
Trailers or storage buildings may be permitted, if space is available, and 
subject to the approval of the Contracting Officer.  The trailers or 
buildings shall be in good condition, free from visible damage rust and 
deterioration, and meet all applicable safety requirements.  Trailers shall 
be roadworthy and comply with all appropriate state and local vehicle 
requirements.  Failure to maintain storage trailers or buildings to these 
standards shall result in the removal of non-complying units at the 
Contractor's expense.  A sign not smaller than 24 by 24 inches shall be 
conspicuously placed on the trailer depicting the company name, business 
phone number, and emergency phone number.  Trailers shall be anchored to 
resist high winds and must meet applicable state of local standards for 
anchoring mobile trailers. 

 
1.10.1   Appearance of Trailers 
 
a. Trailers utilized by the Contractor for administrative or material 

storage purposes must present a clean and neat exterior appearance and be 
in a state of good repair.  Trailers which, in the opinion of the 
Contracting Officer, require exterior painting or maintenance will not be 
allowed on installation property. 
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b. Paint using suitable paint and maintain the temporary facilities.  
Failure to do so will be sufficient reason to require their removal. 

 
1.10.2.1   Trailer Sign 
 
A sign that conforms to the following requirements and sketch shall be 
mounted on the trailer or building that shows the company name, phone number, 
and emergency phone number. 

 
Sign requirements: 

 
Graphic panel:  Aluminum, painted blue 

 
Copy:  Screen painted or vinyl die-cut, white 

 
Typeface:  Univers 65 u/lc 

 
PART 2   PRODUCTS 
 
2.1   BACKFLOW PREVENTERS 
 
Reduced pressure principle type conforming to the applicable requirements 
AWWA C511.  Provide backflow preventers complete with 150 pound flange  
mounted gate valve and strainer, 304 stainless steel or bronze, internal 
parts.  The particular make, model/design, and size of backflow preventers 
to be installed must be included in the latest edition of the List of 
Approved Backflow Prevention Assemblies issued by the FCCCHR List and be 
accompanied by a Certificate of Full Approval from FCCCHR List. 

 
PART 3   EXECUTION 
 
3.1   TEMPORARY PHYSICAL CONTROLS 
 
3.1.1   Access Controls 
 
3.1.1.1   Temporary Barricades 
 
Erect and maintain temporary barricades to prevent public access to 
hazardous areas.. 

 
3.1.1.2   Fencing 
 
Provide fencing along the construction site at all open excavations and 
tunnels to control access by unauthorized people.  Fencing must be installed 
to be able to restrain a force of at least 250 pounds against it. 

 
Enclose the Contractor lay-down area with a 8 ft high chain link fence and 
gates with brown,  UV light resistant, plastic fabric mesh netting (similar 
to tennis court or other screening).  Remove the fence upon completion and 
acceptance of the work.  Intent is to block (screen) public view. 

 
3.1.1.3   Signs 
 
Place warning signs at the construction area perimeter designating the 
presence of construction hazards requiring unauthorized persons to keep out.  
Signs must be placed on all sides of the project, with at least one sign 
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every 300 feet.  All points of entry shall have signs designating the 
construction site as a hard hat area. 

 
3.1.1.4   Traffic Work 
 
All work around/involving roadways, to include roadway excavations and 
utility crossings, will be conducted in accordance with Manual of Traffic 
Control Devices.  Contractors shall provide and ensure appropriate road 
closure and detour signs are established as necessary for motor traffic 
management.  All road closures shall be coordinated with the Contracting 
Officer in advance.  Self-illuminated (lighted) barricades shall be provided 
during hours of darkness.  Brightly-colored (orange) vests are required for 
all personnel working in roadways.  Road closures shall require a road 
closure plan showing the location of signage. 

 
3.2   TEMPORARY WIRING 
 
Provide temporary wiring in accordance with NFPA 241 and NFPA 70, Article 
305-6(b), Assured Equipment Grounding Conductor Program.  Program must 
include frequent inspection of all equipment and apparatus. 

 
3.3   REDUCED PRESSURE BACKFLOW PREVENTERS 
 
Provide an approved reduced pressure backflow prevention assembly at each 
location where the Contractor taps into the Government potable water supply. 

 
A certified tester(s) shall perform testing of backflow preventer(s) for 
proper installation and operation and provide subsequent tagging.  Backflow 
preventer tests shall be performed using test equipment, procedures, and 
certification forms conforming to those outlined in the latest edition of 
the Manual of Cross-Connection Control published by the FCCCHR Manual.  Test 
and tag each reduced pressure backflow preventer upon initial installation 
(prior to continued water use) and quarterly thereafter.  Tag shall contain 
the following information:  make, model, serial number, dates of tests, 
results, maintenance performed, and signature of tester.  Record test 
results on certification forms conforming to requirements cited earlier in 
this paragraph. 

 
3.4   GRASS CUTTING 
 
Maintain grass (or annual weeds) within the storage sites to a maximum 4 
inch height. Trim the grass around fences at time of grass cutting.   

 
 
   -- End of Section -- 
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SECTION 01 57 19.00 20 

 
TEMPORARY ENVIRONMENTAL CONTROLS 

11/11 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 

 
EPA 530/F-93/004 (1993; Rev O; Updates I, II, IIA, IIB, and 

III) Test Methods for Evaluating Solid Waste 
(Vol IA, IB, IC, and II) (SW-846) 

 
EPA 833-R-060-04 (2007) Developing Your Storm Water Pollution 

Prevention Plan, a Guide for Construction 
Sites 

 
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

 
29 CFR 1910 Occupational Safety and Health Standards 

 
29 CFR 1910.120 Hazardous Waste Operations and Emergency 

Response 
 
40 CFR 112 Oil Pollution Prevention 

 
40 CFR 122.26 Storm Water Discharges (Applicable to State 

NPDES Programs, see section 123.25) 
 
40 CFR 241 Guidelines for Disposal of Solid Waste 

 
40 CFR 243 Guidelines for the Storage and Collection of 

Residential, Commercial, and Institutional 
Solid Waste 

 
40 CFR 258 Subtitle D Landfill Requirements 

 
40 CFR 260 Hazardous Waste Management System:  General 

 
40 CFR 261 Identification and Listing of Hazardous Waste 

 
40 CFR 262 Standards Applicable to Generators of 

Hazardous Waste 
 
40 CFR 263 Standards Applicable to Transporters of 

Hazardous Waste 
 
40 CFR 264 Standards for Owners and Operators of 

Hazardous Waste Treatment, Storage, and 
Disposal Facilities 
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40 CFR 265 Interim Status Standards for Owners and 

Operators of Hazardous Waste Treatment, 
Storage, and Disposal Facilities 

 
40 CFR 266 Standards for the Management of Specific 

Hazardous Wastes and Specific Types of 
Hazardous Waste Management Facilities 

 
40 CFR 268 Land Disposal Restrictions 

 
40 CFR 270 EPA Administered Permit Programs:  The 

Hazardous Waste Permit Program 
 
40 CFR 271 Requirements for Authorization of State 

Hazardous Waste Programs 
 
40 CFR 272 Approved State Hazardous Waste Management 

Programs 
 
40 CFR 273 Standards For Universal Waste Management 

 
40 CFR 279 Standards for the Management of Used Oil 

 
40 CFR 280 Technical Standards and Corrective Action 

Requirements for Owners and Operators of 
Underground Storage Tanks (UST) 

 
40 CFR 300 National Oil and Hazardous Substances 

Pollution Contingency Plan 
 
40 CFR 355 Emergency Planning and Notification 

 
40 CFR 372-SUBPART D Specific Toxic Chemical Listings 

 
40 CFR 761 Polychlorinated Biphenyls (PCBs) 

Manufacturing, Processing, Distribution in 
Commerce, and Use Prohibitions 

 
40 CFR 82 Protection of Stratospheric Ozone 

 
49 CFR 171 General Information, Regulations, and 

Definitions 
 
49 CFR 172 Hazardous Materials Table, Special Provisions, 

Hazardous Materials Communications, Emergency 
Response Information, and Training 
Requirements 

 
49 CFR 173 Shippers - General Requirements for Shipments 

and Packagings 
 
49 CFR 178 Specifications for Packagings 

 
1.2   DEFINITIONS 
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1.2.1   Sediment 
 
Soil and other debris that have eroded and have been transported by runoff 
water or wind. 

 
1.2.2   Solid Waste 
 
Garbage, refuse, debris, sludge, or other discharged material, including 
solid, liquid, semisolid, or contained gaseous materials resulting from 
domestic, industrial, commercial, mining, or agricultural operations.  Types 
of solid waste typically generated at construction sites may include: 

 
a. Green waste:  The vegetative matter from landscaping, land clearing 
and grubbing, including, but not limited to, grass, bushes, scrubs, small 
trees and saplings, tree stumps and plant roots. Marketable trees, 
grasses and plants that are indicated to remain, be re-located, or be re-
used are not included. 

 
b. Surplus soil:  Existing soil that is in excess of what is required for 
this work, including aggregates intended, but not used, for on-site 
mixing of concrete, mortars and paving.  Contaminated soil meeting the 
definition of hazardous material or hazardous waste is not included. 

 
c. Debris:  Non-hazardous solid material generated during the 
construction, demolition, or renovation of a structure which exceeds 2.5 
inch particle size that is: a manufactured object; plant or animal matter; 
or natural geologic material (e.g. cobbles and boulders), broken or 
removed concrete, masonry, and rock asphalt paving; ceramics; roofing 
paper and shingles.  Inert materials may be reinforced with or contain 
ferrous wire, rods, accessories and weldments.  A mixture of debris and 
other material such as soil or sludge is also subject to regulation as 
debris if the mixture is comprised primarily of debris by volume, based 
on visual inspection.. 

 
d. Wood:  Dimension and non-dimension lumber, plywood, chipboard, 
hardboard.  Treated and/or painted wood that meets the definition of lead 
contaminated or lead based contaminated paint is not included. 

 
e. Scrap metal:  Scrap and excess ferrous and non-ferrous metals such as 
reinforcing steel, structural shapes, pipe and wire that are recovered or 
collected and disposed of as scrap.  Scrap metal meeting the definition 
of hazardous material or hazardous waste is not included. 

 
f. Paint cans:  Metal cans that are empty of paints, solvents, thinners 
and adhesives.  If permitted by the paint can label, a thin dry film may 
remain in the can. 
 

 
g. Recyclables:  Materials, equipment and assemblies such as doors, 
windows, door and window frames, plumbing fixtures, glazing and mirrors 
that are recovered and sold as recyclable.  Metal meeting the definition 
of lead contaminated or lead based paint contaminated may be included as 
recyclable if sold to a scrap metal company.  Paint cans may be included 
as recyclable if sold to a scrap metal company. 

 
h. Hazardous Waste:  By definition, to be a hazardous waste a material 
must first meet the definition of a solid waste.  Hazardous waste and 
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hazardous debris are special cases of solid waste.  They have additional 
regulatory controls and must be handled separately.  They are thus 
defined separately in this document.   

 
Material not regulated as solid waste are: nuclear source or byproduct 
materials regulated under the Federal Atomic Energy Act of 1954 as amended; 
suspended or dissolved materials in domestic sewage effluent or irrigation 
return flows, or other regulated point source discharges; regulated air 
emissions; and fluids or wastes associated with natural gas or crude oil 
exploration or production.  
 
1.2.3   Hazardous Debris 
 
As defined in Solid Waste paragraph, debris that contains listed hazardous 
waste (either on the debris surface, or in its interstices, such as pore 
structure) per 40 CFR 261; or debris that exhibits a characteristic of 
hazardous waste per 40 CFR 261. 

 
1.2.4   Chemical Wastes 
 
This includes salts, acids, alkalizes, herbicides, pesticides, and organic 
chemicals. 

 
1.2.5   Garbage 
 
Refuse and scraps resulting from preparation, cooking, dispensing, and 
consumption of food. 

 
1.2.6   Hazardous Waste 
 
Any discarded material, liquid, solid, or gas, which meets the definition of 
hazardous material or is designated hazardous waste by the Environmental 
Protection Agency or State Hazardous Control Authority as defined in 40 CFR 
260, 40 CFR 261, 40 CFR 262, 40 CFR 263, 40 CFR 264, 40 CFR 265, 40 CFR 266, 
40 CFR 268, 40 CFR 270, 40 CFR 271, 40 CFR 272, 40 CFR 273, 40 CFR 279, and 
40 CFR 280. 

 
1.2.7   Hazardous Materials 
 
Hazardous materials as defined in 49 CFR 171 and listed in 49 CFR 172. 

 
Hazardous material is any material that: 

 
a. Is regulated as a hazardous material per 49 CFR 173, or 

 
b. Requires a Material Safety Data Sheet (MSDS) per 29 CFR 1910.120, or 

 
c. During end use, treatment, handling, packaging, storage, transpiration, 
or disposal meets or has components that meet or have potential to meet 
the definition of a hazardous waste as defined by 40 CFR 261 Subparts A, 
B, C, or D. 

 
Designation of a material by this definition, when separately regulated or 
controlled by other instructions or directives, does not eliminate the need 
for adherence to that hazard-specific guidance which takes precedence over 
this instruction for "control" purposes.  Such material include ammunition, 
weapons, explosive actuated devices, propellants, pyrotechnics, chemical and 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 
 

 
 

Page 105 

biological warfare materials, medical and pharmaceutical supplies, medical 
waste and infectious materials, bulk fuels, radioactive materials, and other 
materials such as asbestos, mercury, and polychlorinated biphenyls (PCBs).  
Nonetheless, the exposure may occur incident to manufacture, storage, use 
and demilitarization of these items. 

 
1.2.8   Waste Hazardous Material (WHM) 
 
Any waste material which because of its quantity, concentration, or physical, 
chemical, or infectious characteristics may pose a substantial hazard to 
human health or the environment and which has been so designated.  Used oil 
not containing any hazardous waste, as defined above, falls under this 
definition. 

 
1.2.9   Oily Waste 
 
Those materials which are, or were, mixed with used oil and have become 
separated from that used oil. Oily wastes also means materials, including 
wastewaters, centrifuge solids, filter residues or sludges, bottom sediments, 
tank bottoms, and sorbents which have come into contact with and have been 
contaminated by, used oil and may be appropriately tested and discarded in a 
manner which is in compliance with other State and local requirements. 

 
This definition includes materials such as oily rags, "kitty litter" sorbent 
clay and organic sorbent material. These materials may be land filled 
provided that: 

 
a. It is not prohibited in other State regulations or local ordinances 

 
b. The amount generated is "de minimus" (a small amount) 
 
c. It is the result of minor leaks or spills resulting from normal 
process operations 

 
d. All free-flowing oil has been removed to the practical extent possible 

 
Large quantities of this material, generated as a result of a major spill or 
in lieu of proper maintenance of the processing equipment, are a solid waste. 
As a solid waste, a hazardous waste determination must be performed prior to 
disposal. As this can be an expensive process, it is recommended that this 
type of waste be minimized through good housekeeping practices and employee 
education. 

 
1.2.10   Regulated Waste 
 
Those solid waste that have specific additional Federal, state, or local 
controls for handling, storage, or disposal. 

 
1.2.11   Class I Ozone Depleting Substance (ODS) 
 
Class I ODS is defined in Section 602(a) of The Clean Air Act and includes 
the following chemicals: 

 
chlorofluorocarbon-11 (CFC-11)           
chlorofluorocarbon-12 (CFC-12)           
chlorofluorocarbon-13 (CFC-13)           
chlorofluorocarbon-111 (CFC-111)         
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chlorofluorocarbon-112 (CFC-112)         
chlorofluorocarbon-113 (CFC-113)         
chlorofluorocarbon-114 (CFC-114)         
chlorofluorocarbon-115 (CFC-115)         
chlorofluorocarbon-211 (CFC-211)         
chlorofluorocarbon-212 (CFC-212)         
chlorofluorocarbon-213 (CFC-213) 
chlorofluorocarbon-214 (CFC-214) 
chlorofluorocarbon-215 (CFC-215) 
chlorofluorocarbon-216 (CFC-216) 
chlorofluorocarbon-217 (CFC-217) 
chlorofluorocarbon-500 (CFC-500) 
chlorofluorocarbon-502 (CFC-502) 
chlorofluorocarbon-503 (CFC-503) 
halon-1211 
halon-1301 
halon-2402 
carbon tetrachloride 
methyl bromide 
methyl chloroform 

 
Class II ODS is defined in Section 602(s) of The Clean Air Act and includes 
the following chemicals: 

 
hydrochlorofluorocarbon-21  (HCFC-21) 
hydrochlorofluorocarbon-22  (HCFC-22) 
hydrochlorofluorocarbon-31  (HCFC-31) 
hydrochlorofluorocarbon-121 (HCFC-121)  
hydrochlorofluorocarbon-122 (HCFC-122)  
hydrochlorofluorocarbon-123 (HCFC-123)  
hydrochlorofluorocarbon-124 (HCFC-124)  
hydrochlorofluorocarbon-131 (HCFC-131)  
hydrochlorofluorocarbon-132 (HCFC-132)  
hydrochlorofluorocarbon-133 (HCFC-133)  
hydrochlorofluorocarbon-141 (HCFC-141)  
hydrochlorofluorocarbon-142 (HCFC-142)  
hydrochlorofluorocarbon-221 (HCFC-221)  
hydrochlorofluorocarbon-222 (HCFC-222)  
hydrochlorofluorocarbon-223 (HCFC-223)  
hydrochlorofluorocarbon-224 (HCFC-224)  
hydrochlorofluorocarbon-225 (HCFC-225)  
hydrochlorofluorocarbon-226 (HCFC-226)  
hydrochlorofluorocarbon-231 (HCFC-231)  
hydrochlorofluorocarbon-232 (HCFC-232)  
hydrochlorofluorocarbon-233 (HCFC-233)  
hydrochlorofluorocarbon-234 (HCFC-234)  
hydrochlorofluorocarbon-235 (HCFC-235)  
hydrochlorofluorocarbon-251 (HCFC-251)  
hydrochlorofluorocarbon-252 (HCFC-252)  
hydrochlorofluorocarbon-253 (HCFC-253)  
hydrochlorofluorocarbon-261 (HCFC-261)  
hydrochlorofluorocarbon-262 (HCFC-262)  
hydrochlorofluorocarbon-271 (HCFC-271) 

  
1.2.11.1   Universal Waste 
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The universal waste regulations streamline collection requirements for 
certain hazardous wastes in the following categories: batteries, pesticides, 
mercury-containing equipment (e.g., thermostats) and lamps (e.g., 
fluorescent bulbs). The rule is designed to reduce hazardous waste in the 
municipal solid waste (MSW) stream by making it easier for universal waste 
handlers to collect these items and send them for recycling or proper 
disposal. These regulations can be found at 40 CFR 273. 

 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-01 Preconstruction Submittals 

 
Preconstruction Survey; G 

 
Solid Waste Management Plan and Permit;  G 

 
Regulatory Notifications; G 

 
Environmental Management Plan; G 

 
Storm Water Pollution Prevention Plan; G 

 
Storm Water Notice of Intent (for NPDES coverage under the general 
permit for construction activities); G 

 
Dirt and Dust Control Plan 

 
Contractor Hazardous Material Inventory Log; G 

 
SD-06 Test Reports 

 
Disposal Requirements 

 
Erosion and Sediment Control Inspection Reports 

 
Storm Water Inspection Reports for General Permit 

 
Contractor 40 CFR employee training records 

 
Solid Waste Management Report; G 

 
SD-11 Closeout Submittals 

 
  Some of the records listed below are also required as part of 
other submittals.  For the "Records" submittal, maintain on-site a 
separate three-ring Environmental Records binder and submit at the 
completion of the project.  Make separate parts to the binder 
corresponding to each of the applicable sub items listed below. 

 
Storm Water Pollution Prevention Plan compliance notebook; G 

 
Waste Determination Documentation 
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Disposal Documentation for Hazardous and Regulated Waste 

 
Contractor 40 CFR Employee Training Records 

 
Solid Waste Management Permit 

 
Solid Waste Management Report 

 
Contractor Hazardous Material Inventory Log; G 

 
Hazardous Waste/Debris Management 

 
Regulatory Notifications 

 
1.4   ENVIRONMENTAL PROTECTION REQUIREMENTS 
 
Provide and maintain, during the life of the contract, environmental 
protection as defined.  Plan for and provide environmental protective 
measures to control pollution that develops during normal construction 
practice.  Plan for and provide environmental protective measures required 
to correct conditions that develop during the construction of permanent or 
temporary environmental features associated with the project.  Comply with 
Federal, State, and local regulations pertaining to the environment, 
including water, air, solid waste, hazardous waste and substances, oily 
substances, and noise pollution. 

 
The Contractor may be required to promptly conduct tests and procedures for 
the purpose of assessing whether construction operations are in compliance 
with Applicable Environmental Laws.  Analytical work shall be done by 
qualified laboratories; and where required by law, the laboratories shall be 
certified.  

 
1.4.1   Environmental Compliance Assessment Training and Tracking System 
(ECATTS) 
 
The QC Manager is responsible for environmental compliance on projects 
unless an Environmental Manager is named.  The QC Manager (and alternative 
QC Manager) or Environmental Manager shall complete ECATTS training prior to 
starting respective portions of on-site work under this contract.  If 
personnel changes occur for any of these positions after starting work, 
replacement personnel shall complete ECATTS training within 14 days of 
assignment to the project 

 
Submit an ECATTS certificate of completion for personnel who have completed 
the required "Environmental Compliance Assessment Training and Tracking 
System (ECATTS)" training.  This training is web-based and can be accessed 
from any computer with Internet access using the following instructions. 

 
Register for NAVFAC Environmental Compliance Training and Tracking System, 
by logging on to http://navfac.ecatts.com/.  Obtain the password for 
registration from the Contracting Officer. 

 
This training has been structured to allow contractor personnel to receive 
credit under this contract and also to carry forward credit to future 
contracts.  Contractors shall ensure that the QC Manager (and alternate QC 
Manager) or Environmental Manager review their training plans for new 
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modules or updated training requirements prior to beginning work.  Some 
training modules are tailored for specific State regulatory requirements; 
therefore, Contractors working in multiple states will be requires to re-
take modules tailored to the state where the contract work is being 
performed. 

 
ECATTS is available for use by all contractor and subcontractor personnel 
associated with this project.  These other personnel are encouraged (but not 
required) to take the training and may do so at their discretion. 

 
1.4.2   Conformance with the Environmental Management System 
 
The Contractor shall perform work under this contract consistent with the 
policy and objectives identified in the installation's Environmental 
Management System (EMS).  The Contractor shall perform work in a manner that 
conforms to objectives and targets, environmental programs and operational 
controls identified by the EMS.  The Contractor will provide monitoring and 
measurement information as necessary to address environmental performance 
relative to environmental, energy, and transportation management goals.  In 
the event an EMS nonconformance or environmental noncompliance associated 
with the contracted services, tasks, or actions occurs, the Contractor shall 
take corrective and/or preventative actions.  In addition, the Contractor 
shall ensure that its employees are aware of their roles and 
responsibilities under the EMS and how these EMS roles and responsibilities 
affect work performed under the contract. 

 
The Contractor is responsible for ensuring that their employees receive 
applicable environmental and occupational health and safety training, and 
keep up to date on regulatory required specific training for the type of 
work to be conducted onsite.  All on-site Contractor personnel, and their 
subcontractor personnel, performing tasks that have the potential to cause a 
significant environmental impact shall be competent on the basis of 
appropriate education, training or experience.  Upon contract award, the 
Contracting Officer's Representative will notify the installation's EMS 
coordinator to arrange EMS training.  The installation's EMS coordinator 
shall identify training needs associated with environmental aspects and the 
EMS, and arrange training or take other action to meet these needs.  The 
Contractor shall provide training documentation to the Contracting Officer.  
The EMS coordinator shall retain associated records. 

 
1.5   QUALITY ASSURANCE 
 
1.5.1   Preconstruction Survey 
 
Perform a Preconstruction Survey of the project site with the Contracting 
Officer, and take photographs showing existing environmental conditions in 
and adjacent to the site.  Submit a report for the record. 

 
1.5.2   Regulatory Notifications 
 
The Contractor is responsible for all regulatory notification requirements 
in accordance with Federal, State and local regulations.  In cases where the 
Navy must also provide public notification (such as stormwater permitting), 
the Contractor must coordinate with the Contracting Officer.  The Contractor 
shall submit copies of all regulatory notifications to the Contracting 
Officer prior to commencement of work activities.  Typically, regulatory 
notifications must be provided for the following (this listing is not all 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 
 

 
 

Page 110 

inclusive): demolition, renovation, NPDES defined site work, remediation of 
controlled substances (asbestos, hazardous waste, lead paint). 

 
1.5.3   Environmental Brief 
 
Attend an environmental brief to be included in the preconstruction meeting.  
Provide the following information:  types, quantities, and use of hazardous 
materials that will be brought onto the activity; types and quantities of 
wastes/wastewater that may be generated during the contract. Discuss the 
results of the Preconstruction Survey at this time. 

 
Prior to initiating any work on site, meet with the Contracting Officer and 
activity environmental staff to discuss the proposed Environmental 
Management Plan.  Develop a mutual understanding relative to the details of 
environmental protection, including measures for protecting natural 
resources, required reports, required permits, permit requirements, and 
other measures to be taken. 

 
1.5.4   Contractor 40 CFR Employee Training Records 
 
Prepare and maintain employee training records throughout the term of the 
contract meeting applicable 40 CFR requirements. Submit these training 
records to the Contracting Officer at the conclusion of the project, unless 
otherwise directed. 

 
PART 2   PRODUCTS 
 
Not Used 

 
PART 3   EXECUTION 
 
3.1   ENVIRONMENTAL MANAGEMENT PLAN 
 
Prior to initiating any work on site, the Contractor will meet with the 
Contracting Officer to discuss the proposed Environmental Protection Plan 
and develop a mutual understanding relative to the details of environmental 
protection, including measures for protecting natural resources, required 
reports, and other measures to be taken.  The Contractor's Environmental 
Plan shall incorporate construction related objectives and targets from the 
installation's Environmental Management System.  The Environmental 
Management Plan will be submitted in the following format and shall include 
the elements specified below. 

 
a. Description of the Environmental Management Plan 

 
(1)  General overview and purpose 

 
(a) A brief description of each specific plan required by 
environmental permit or elsewhere in this contract. 

 
(b) The duties and level of authority assigned to the person(s) 
on the job site that oversee environmental compliance. 

 
(c) A copy of any standard or project specific operating 
procedures that will be used to effectively manage and protect 
the environment on the project site. 
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(d) Communication and training procedures that will be used to 
convey environmental management requirements to contractor 
employees and subcontractors. 

 
(e) Emergency contact information contact information (office 
phone number, cell phone number, and e-mail address). 

 
(2)  General site information 

 
b. Management of Natural Resources 

 
(1)  Land resources 

 
(2)  Tree protection 

 
(3)  Replacement of damaged landscape features 

 
(4)  Temporary construction 

 
(5)  Stream crossings 

 
(6)  Fish and wildlife resources 

 
(7)  Wetland areas 

 
c. Protection of Historical and Archaeological Resources 

 
(1)  Objectives 

 
(2)  Methods 

 
d. Storm Water Management and Control 

 
(1)  Ground cover 

 
(2)  Erodible soils 

 
(3)  Temporary measures 

 
  (a)  Mechanical retardation and control of runoff 

 
  (b)  Vegetation and mulch 

 
(4)  Effective selection, implementation and maintenance of Best 
Management Practices (BMPs).  

 
e. Protection of the Environment from Waste Derived from Contractor 
Operations 

 
(1)  Control and disposal of solid and sanitary waste.   

 
(2) Control and disposal of hazardous waste (Hazardous Waste 
Management Section) 

 
This item will consist of the management procedures for all 
hazardous waste to be generated.  The elements of those procedures 
will coincide with the Activity Hazardous Waste Management Plan.  A 
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copy of the Activity Hazardous Waste Management Plan will be 
provided by the Contracting Officer.  As a minimum, include the 
following: 

 
(a)  Procedures to be employed to ensure a written waste 
determination is made for appropriate wastes which are to be 
generated; 

 
 (b)  Sampling/analysis plan; 

 
(c)  Methods of hazardous waste accumulation/storage (i.e., in 
tanks and/or containers); 

 
 (d)  Management procedures for storage, labeling, transportation, 
and disposal of waste (treatment of waste is not allowed unless 
specifically noted); 

 
 (e)  Management procedures and regulatory documentation ensuring 
disposal of hazardous waste complies with Land Disposal 
Restrictions (40 CFR 268); 

 
 (f)  Management procedures for recyclable hazardous materials such 
as lead-acid batteries, used oil, and the like; 

 
 (g)  Used oil management procedures in accordance with 40 CFR 279; 

 
 (h)  Pollution prevention\hazardous waste minimization procedures; 

 
 (i)  Plans for the disposal of hazardous waste by permitted 
facilities; 

 
 (j)  Procedures to be employed to ensure all required employee 
training records are maintained. 

 
f. Prevention of Releases to the Environment 

 
(1)  Procedures to prevent releases to the environment 

 
(2)  Notifications in the event of a release to the environment 

 
g. Regulatory Notification and Permits 

 
(1)  List what notifications and permit applications must be made.  
Demonstrate that those permits have been obtained by including 
copies of all applicable, environmental permits.. 

 
3.1.1   Environmental Protection Plan Review 
 
Within thirty days after the Contract award date, submit the proposed 
Environmental Management Plan for further discussion, review, and approval.  
Commencement of work will not begin until the environmental management plan 
has been approved. 

 
3.2   PROTECTION OF NATURAL RESOURCES 
 
Preserve the natural resources within the project boundaries and outside the 
limits of permanent work.  Restore to an equivalent or improved condition 
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upon completion of work.  Confine construction activities to within the 
limits of the work indicated or specified.  If the work is near streams, 
lakes, or other waterways, conform to the national permitting requirements 
of the Clean Water Act. 

 
Do not disturb fish and wildlife.  Do not alter water flows or otherwise 
significantly disturb the native habitat adjacent to the project and 
critical to the survival of fish and wildlife, except as indicated or 
specified. 

 
Except in areas to be cleared, do not remove, cut, deface, injure, or 
destroy trees or shrubs without the Contracting Officer's permission.  Do 
not fasten or attach ropes, cables, or guys to existing nearby trees for 
anchorages unless authorized by the Contracting Officer.  Where such use of 
attached ropes, cables, or guys is authorized, the Contractor will be 
responsible for any resultant damage. 

 
Protect existing trees which are to remain and which may be injured, bruised, 
defaced, or otherwise damaged by construction operations.  Remove displaced 
rocks from uncleared areas.  By approved excavation, remove trees with 30 
percent or more of their root systems destroyed.  Remove trees and other 
landscape features scarred or damaged by equipment operations, and replace 
with equivalent, undamaged trees and landscape features.  Obtain Contracting 
Officer's approval before replacement. 

 
The Contracting Officer's approval is required before any equipment will be 
permitted to ford live streams.  In areas where frequent crossings are 
required, install temporary culverts or bridges.  Obtain Contracting 
Officer's approval prior to installation.  Remove temporary culverts or 
bridges upon completion of work, and repair the area to its original 
condition unless otherwise required by the Contracting Officer. 

 
3.2.1   Erosion and Sediment Control Measures 
 
3.2.1.1   Burnoff 
 
Burnoff of the ground cover is not permitted. 

 
3.2.1.2   Protection of Erodible Soils 
 
Immediately finish the earthwork brought to a final grade, as indicated or 
specified.  Immediately protect the side slopes and back slopes upon 
completion of rough grading.  Plan and conduct earthwork to minimize the 
duration of exposure of unprotected soils. 

 
3.2.1.3   Temporary Protection of Erodible Soils 
 
Use the following methods to prevent erosion and control sedimentation: 

 
a. Mechanical Retardation and Control of Runoff 

 
Mechanically retard and control the rate of runoff from the 
construction site.  This includes construction of diversion ditches, 
benches, berms, and use of silt fences and straw bales to retard 
and divert runoff to protected drainage courses. 

 
b. Sediment Basins 
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(1)  Trap sediment in temporary sediment basins.  Select a basin 
size to accommodate the runoff of a local 25-year storm.  Pump dry 
and remove the accumulated sediment, after each storm.  Use a paved 
weir or vertical overflow pipe for overflow.  Remove collected 
sediment from the site.  Institute effluent quality monitoring 
programs. 

 
(2)  Install, inspect, and maintain best management practices (BMPs) 
as required by the general permit.  Prepare BMP Inspection Reports 
as required by the general permit.  If required by the permit, 
include those inspection reports. 

  
c. Vegetation and Mulch 

 
(1)  Provide temporary protection on sides and back slopes as soon 
as rough grading is completed or sufficient soil is exposed to 
require erosion protection.  Protect slopes by accelerated growth 
of permanent vegetation, temporary vegetation, mulching, or netting.  
Stabilize slopes by hydroseeding, anchoring mulch in place, 
covering with anchored netting, sodding, or such combination of 
these and other methods necessary for effective erosion control. 

 
(2)  Seeding:  Provide new seeding where ground is disturbed.  
Include topsoil or nutriment during the seeding operation necessary 
to establish or reestablish a suitable stand of grass.  The seeding 
operation will be as specified in Section 32 92 19 SEEDING. 

 
3.2.2   Erosion and Sediment Control Inspection Reports 
 
Submit "Erosion and Sediment Control Inspection Reports" (E&S) (form 
provided at the pre-construction conference) to the Contracting Officer once 
every 7 calendar days and within 24 hours of a storm event that produces 0.5 
inch or more of rain. 

 
Note erosion control inspection reports may be compiled as part of a 
stormwater pollution prevention plan inspection reports if applicable. 

 
3.2.2.1   Storm Water Notice of Intent for Construction Activities and Storm 
Water Pollution Prevention Plan 
 
The Contractor shall submit a Storm Water Notice of Intent (for NPDES 
coverage under the general permit for construction activities) and a Storm 
Water Pollution Prevention Plan (SWPPP) for the project to the Contracting 
Officer prior and gain approval prior to the commencement of work.  The 
SWPPP will meet the requirements of the EPA or State general permit for 
storm water discharges from construction sites.  Submit the SWPPP along with 
any required Notice of Intents, Notice of Termination, and appropriate 
permit fees, via the Contracting Officer, to the appropriate Federal or 
State agency for approval, a minimum of 14 calendar days prior to the start 
of any land disturbing activities.  The Contractor shall maintain an 
approved copy of the SWPPP at the construction on-site office, and 
continually update as regulations require, reflecting current site 
conditions.   

 
Coverage under this permit requires the contractor prepare a Storm Water 
Pollution Prevention Plan (SWPPP), prepare and submit a Registration 
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Statement as a co-permittee with the Construction Officer, and provide the 
permit fee to the responsible state agency before any land disturbing 
activities begin.  The contractor shall file for permit coverage on behalf 
Construction Officer and himself and file a Notice of Termination once 
construction is complete and the site is stabilized with a final sustainable 
cover.  

 
Under the terms and conditions of the permit, the Contractor may be required 
to install, inspect, maintain best management practices (BMPs), and submit 
stormwater BMP inspection reports and stormwater pollution prevention plan 
inspection reports.  The Contractor shall ensure construction operations and 
management are constantly in compliance with the terms and conditions of the 
general permit for storm water discharges from construction activities. 

 
(1)  The SWPPP shall: 

 
a. Identify potential sources of pollution which may be reasonably 
expected to affect the quality of storm water discharge from the 
site. 

 
b. Describe and ensure implementation of practices which will be 
used to reduce the pollutants in storm water discharge from the 
site. 

 
c. Ensure compliance with terms of the EPA or State general permit 
for storm water discharge. 

 
d. Select applicable best management practices from EPA 833-R-060-
04. 

 
e. Include a completed copy of the Registration Statement, BMP 
Inspection Report Template and Notice of Termination except for the 
effective date. 

 
f. Storm Water Pollution Prevention Measures and Notice of Intent 
40 CFR 122.26, EPA 833-R-060-04.  Provide a "Storm Water Pollution 
Prevention Plan" (SWPPP) for the project.  The SWPPP will meet the 
requirements of the EPA or State general permit for storm water 
discharges from construction sites.  Submit the SWPPP along with 
any required Notice of Intents, Notice of Termination, and 
appropriate permit fees, via the Contracting Officer, to the 
appropriate Federal or State agency for approval, a minimum of 14 
calendar days prior to the start of construction.  A copy of the 
approved SWPPP will be kept at the construction on-site office, and 
continually updated as regulations require reflecting current site 
conditions. 

 
3.2.2.2   Storm Water Pollution Prevention Plan Compliance Notebook 
 
The contractor shall create and maintain a three binder of documents that 
demonstrate compliance with the Stormwater Construction Activity permit.  
The binder shall include a copy of the permit Registration Statement, proof 
of permit fee payment, SWPPP and SWPPP update amendments, inspection reports, 
copies of correspondence with the agency that issued the permit, (i.e. 
Virginia DCR), and a copy of the permit Notice of Termination.  At the 
completion of the project the folder shall become the property of the 
Government.  The compliance notebook shall be provided to Contracting 
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Officer.  An advance copy of the Registration Statement shall be provided to 
the Contracting Officer immediately after the form is presented to the 
permitting agency. 

 
3.2.3   Stormwater Drainage and Construction Dewatering 
 
There will be no discharge of excavation ground water to the sanitary sewer, 
storm drains, or to the river without prior specific authorization of the 
Environmental Division in writing.  Discharge of hazardous substances will 
not be permitted under any circumstances. 
  
Construction site runoff will be prevented from entering any storm drain or 
the river directly by the use of straw bales or other method suitable to the 
Environmental Division.  Contractor will provide erosion protection of the 
surrounding soils. 

 
Construction Dewatering shall not be discharged to the sanitary sewer.  If 
the construction dewatering is noted or suspected of being contaminated, it 
may only be released to the storm drain system if the discharge is 
specifically permitted.  Authorization for any contaminated groundwater 
release shall be obtained in advance from the base Environmental Officer. 
Discharge of hazardous substances will not be permitted under any 
circumstances.  

 
3.3   HISTORICAL AND ARCHAEOLOGICAL RESOURCES 
 
Carefully protect in-place and report immediately to the Contracting Officer 
historical and archaeological items or human skeletal remains discovered in 
the course of work.  Upon discovery, notify the Contracting Officer.  Stop 
work in the immediate area of the discovery until directed by the 
Contracting Officer to resume work.  The Government retains ownership and 
control over historical and archaeological resources. 

 
3.4   SOLID WASTE MANAGEMENT PLAN AND PERMIT 
 
Provide to the contracting officer written notification of the quantity of 
solid waste/debris that is anticipated to be generated by construction.  
Include in the report the locations where various types of waste will be 
disposed or recycled.  Include letters of acceptance or as applicable, 
submit one copy of a State and local Solid Waste Management Permit or 
license showing such agency's approval of the disposal plan before 
transporting wastes off Government property. 

 
3.4.1   Solid Waste Management Report 
 
Monthly, submit a solid waste disposal report to the Contracting Officer.  
For each waste, the report will state the classification (using the 
definitions provided in this section), amount, location, and name of the 
business receiving the solid waste.   
 
The Contractor will include copies of the waste handling facilities' weight 
tickets, receipts, bills of sale, and other sales documentation.  In lieu of 
sales documentation, the Contractor may submit a statement indicating the 
disposal location for the solid waste which is signed by an officer of the 
Contractor firm authorized to legally obligate or bind the firm.  The sales 
documentation or Contractor certification will include the receiver's tax 
identification number and business, EPA or State registration number, along 
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with the receiver's delivery and business addresses and telephone numbers.  
For each solid waste retained by the Contractor for his own use, the 
Contractor will submit on the solid waste disposal report the information 
previously described in this paragraph.  Prices paid or received will not be 
reported to the Contracting Officer unless required by other provisions or 
specifications of this Contract or public law. 

 
3.4.2   Control and Management of Solid Wastes 
 
Pick up solid wastes, and place in covered containers which are regularly 
emptied.  Do not prepare or cook food on the project site.  Prevent 
contamination of the site or other areas when handling and disposing of 
wastes.  At project completion, leave the areas clean.  Recycling is 
encouraged and can be coordinated with the Contracting Officer and the 
activity recycling coordinator.  Remove all solid waste (including non-
hazardous debris) from Government property and dispose off-site at an 
approved landfill.  Solid waste disposal off-site must comply with most 
stringent local, State, and Federal requirements including 40 CFR 241, 40 
CFR 243, and 40 CFR 258. 

 
Manage spent hazardous material used in construction, including but not 
limited to, aerosol cans, waste paint, cleaning solvents, contaminated 
brushes, and used rags, as per environmental law. 

 
3.4.2.1   Dumpsters 
 
Equip dumpsters with a secure cover and paint the standard base color.  Keep 
cover closed at all times, except when being loaded with trash and debris.  
Locate dumpsters behind the construction fence or out of the public view.  
Empty site dumpsters at least once a week. or as needed to keep the site 
free of debris and trash.  If necessary, provide 55 gallon trash containers 
painted the darker base color to collect debris in the construction site 
area.  Locate the trash containers behind the construction fence or out of 
the public view.  Empty trash containers at least once a day.  For large 
demolitions, large dumpsters without lids are acceptable but should not have 
debris higher than the sides before emptying. 

 
3.5   WASTE DETERMINATION DOCUMENTATION 
 
Complete a Waste Determination form (provided at the pre-construction 
conference) for all contractor derived wastes to be generated.  Base the 
waste determination upon either a constituent listing from the manufacturer 
used in conjunction with consideration of the process by which the waste was 
generated, EPA approved analytical data, or laboratory analysis (Material 
Safety Data Sheets (MSDS) by themselves are not adequate).  Attach all 
support documentation to the Waste Determination form.  As a minimum, a 
Waste Determination form must be provided for the following wastes (this 
listing is not all inclusive): oil and latex based painting and caulking 
products, solvents, adhesives, aerosols, petroleum products, and all 
containers of the original materials. 

 
3.6   CONTRACTOR HAZARDOUS MATERIAL INVENTORY LOG 
 
Submit the "Contractor Hazardous Material Inventory Log"(found at: 
http://www.wbdg.org/ccb/NAVGRAPH/graphtoc.pdf), which provides information 
required by (EPCRA Sections 312 and 313) along with corresponding Material 
Safety Data Sheets (MSDS) to the Contracting Officer at the start and at the 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 
 

 
 

Page 118 

end of construction (30 days from final acceptance), and update no later 
than January 31 of each calendar year during the life of the contract.  
Documentation for any spills/releases, environmental reports or off-site 
transfers may be requested by the Contracting Officer. 

 
3.6.1   Disposal Documentation for Hazardous and Regulated Waste 
 
Manifest, pack, ship and dispose of hazardous or toxic waste and universal 
waste that is generated as a result of construction in accordance with the 
generating facilities generator status under the Recourse Conservation and 
Recovery Act.  Contact the Contracting Officer for the facility RCRA 
identification number that is to be used on each manifest.   

 
Submit a copy of the applicable EPA and or State permit(s), manifest(s), or 
license(s) for transportation, treatment, storage, and disposal of hazardous 
and regulated waste by permitted facilities.  Hazardous or toxic waste 
manifest must be reviewed, signed, and approved by the Navy before the 
Contractor may ship waste.  To obtain specific disposal instructions the 
Contractor must coordinate with the Activity environmental office.  Contact 
the Contracting Officer for the Activity Point of Contact information. 

 
 3.7   POLLUTION PREVENTION/HAZARDOUS WASTE MINIMIZATION 
 
Minimize the use of hazardous materials and the generation of hazardous 
waste.  Include procedures for pollution prevention/ hazardous waste 
minimization in the Hazardous Waste Management Section of the Environmental 
Management Plan.  Consult with the activity Environmental Office for 
suggestions and to obtain a copy of the installation's pollution 
prevention/hazardous waste minimization plan for reference material when 
preparing this part of the plan.  If no written plan exists, obtain 
information by contacting the Contracting Officer.  Describe the types of 
the hazardous materials expected to be used in the construction when 
requesting information. 

 
3.8   WHM/HW MATERIALS PROHIBITION 
 
No waste hazardous material or hazardous waste shall be disposed of on 
government property.  No hazardous material shall be brought onto government 
property that does not directly relate to requirements for the performance 
of this contract.  The government is not responsible for disposal of 
Contractor's waste material brought on the job site and not required in the 
performance of this contract.  The intent of this provision is to dispose of 
that waste identified as waste hazardous material/hazardous waste as defined 
herein that was generated as part of this contract and existed within the 
boundary of the Contract limits and not brought in from offsite by the 
Contractor.  Incidental materials used to support the contract including, 
but not limited to aerosol cans, waste paint, cleaning solvents, 
contaminated brushes, rags, clothing, etc. are the responsibility of the 
Contractor.  The list is illustrative rather than inclusive.  The Contractor 
is not authorized to discharge any materials to sanitary sewer, storm drain, 
or to the river or conduct waste treatment or disposal on government 
property without written approval of the Contracting Officer. 

 
3.9   HAZARDOUS MATERIAL MANAGEMENT 
 
No hazardous material shall be brought onto government property that does 
not directly relate to requirements for the performance of this contract.  
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Include hazardous material control procedures in the Safety Plan.  Address 
procedures and proper handling of hazardous materials, including the 
appropriate transportation requirements.  Submit a MSDS and estimated 
quantities to be used for each hazardous material to the Contracting Officer 
prior to bringing the material on base.  Typical materials requiring MSDS 
and quantity reporting include, but are not limited to, oil and latex based 
painting and caulking products, solvents, adhesives, aerosol, and petroleum 
products.  At the end of the project, provide the Contracting Officer with 
the maximum quantity of each material that was present at the site at any 
one time, the dates the material was present, the amount of each material 
that was used during the project, and how the material was used.  Ensure 
that hazardous materials are utilized in a manner that will minimize the 
amount of hazardous waste that is generated.  Ensure that all containers of 
hazardous materials have NFPA labels or their equivalent.  Keep copies of 
the MSDS for hazardous materials on site at all times and provide them to 
the Contracting Officer at the end of the project.  Certify that all 
hazardous materials removed from the site are hazardous materials and do not 
meet the definition of hazardous waste per 40 CFR 261. 

 
3.10   PETROLEUM PRODUCTS AND REFULING 
 
Conduct the fueling and lubricating of equipment and motor vehicles in a 
manner that protects against spills and evaporation.  Manage all used oil 
generated on site in accordance with 40 CFR 279.  Determine if any used oil 
generated while on-site exhibits a characteristic of hazardous waste.  Used 
oil containing 1000 parts per million of solvents will be considered a 
hazardous waste and disposed of at Contractor's expense.  Used oil mixed 
with a hazardous waste will also be considered a hazardous waste. 

 
3.10.1   Oily and Hazardous Substances 
 
Prevent oil or hazardous substances from entering the ground, drainage areas, 
or navigable waters.  In accordance with 40 CFR 112, surround all temporary 
fuel oil or petroleum storage tanks with a temporary berm or containment of 
sufficient size and strength to contain the contents of the tanks, plus 10 
percent freeboard for precipitation.  The berm will be impervious to oil for 
72 hours and be constructed so that any discharge will not permeate, drain, 
infiltrate, or otherwise escape before cleanup occurs. 

 
3.10.2   Inadvertent Discovery of Petroleum Contaminated Soil or Hazardous 
Wastes 
 
If petroleum contaminated soil or suspected hazardous waste is found during 
construction that was not identified in the contract documents, the 
contractor shall immediately notify the contracting officer.  The contractor 
shall not disturb this material until authorized by the contracting officer.   

 
3.11   FUEL TANKS 
 
Petroleum products and lubricants required to sustain up to 30 days of 
construction activity may be kept on site.  Storage and refilling practices 
shall comply with 40 CFR Part 112.  Secondary containment shall be provided 
and be no less than 110 percent of the tank volume plus five inches of free-
board.  If a secondary berm is used for containment then the berm shall be 
impervious to oil for 72 hours and be constructed so that any discharge will 
not permeate, drain, infiltrate, or otherwise escape before cleanup occurs.  
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Drips pans are required and the tanks must be covered during inclement 
weather. 

 
3.12   RELEASES/SPILLS OF OIL AND HAZARDOUS SUBSTANCES 
 
Exercise due diligence to prevent, contain, and respond to spills of 
hazardous material, hazardous substances, hazardous waste, sewage, regulated 
gas, petroleum, lubrication oil, and other substances regulated by 
environmental law.  Maintain spill cleanup equipment and materials at the 
work site.  In the event of a spill, take prompt, effective action to stop, 
contain, curtail, or otherwise limit the amount, duration, and severity of 
the spill/release.  In the event of any releases of oil and hazardous 
substances, chemicals, or gases; immediately (within 15 minutes) notify the 
Base or Activity Fire Department, the activity's Command Duty Officer, and 
the Contracting Officer.  If the contractor's response is inadequate, the 
Navy may respond.  If this should occur, the contractor will be required to 
reimburse the government for spill response assistance and analysis. 

 
The Contractor is responsible for verbal and written notifications as 
required by the federal 40 CFR 355, State, local regulations and Navy 
Instructions.  Spill response will be in accordance with 40 CFR 300 and 
applicable State and local regulations.  Contain and clean up these spills 
without cost to the Government.  If Government assistance is requested or 
required, the Contractor will reimburse the Government for such assistance.  
Provide copies of the written notification and documentation that a verbal 
notification was made within 20 days. 

 
Maintain spill cleanup equipment and materials at the work site.  Clean up 
all hazardous and non-hazardous (WHM) waste spills.  The Contractor shall 
reimburse the government for all material, equipment, and clothing generated 
during any spill cleanup.  The Contractor shall reimburse the government for 
all costs incurred including sample analysis materials, equipment, and labor 
if the government must initiate its own spill cleanup procedures, for 
Contractor responsible spills, when: 

 
a. The Contractor has not begun spill cleanup procedure within one hour 
of spill discovery/occurrence, or 

 
b. If, in the government's judgment, the Contractor's spill cleanup is 
not adequately abating life threatening situation and/or is a threat to 
any body of water or environmentally sensitive areas. 

 
3.14   DUST CONTROL 
 
Keep dust down at all times, including during nonworking periods.  Sprinkle 
or treat, with dust suppressants, the soil at the site, haul roads, and 
other areas disturbed by operations.  Dry power brooming will not be 
permitted.  Instead, use vacuuming, wet mopping, wet sweeping, or wet power 
brooming.  Air blowing will be permitted only for cleaning nonparticulate 
debris such as steel reinforcing bars.  Only wet cutting will be permitted 
for cutting concrete blocks, concrete, and bituminous concrete.  Do not 
unnecessarily shake bags of cement, concrete mortar, or plaster. 

 
3.14.1   Dirt and Dust Control Plan 
 
Submit truck and material haul routes along with a plan for controlling dirt, 
debris, and dust on base roadways.  As a minimum, identify in the plan the 
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subcontractor and equipment for cleaning along the haul route and measures 
to reduce dirt, dust, and debris from roadways. 

 
3.15   ABRASIVE BLASTING 
 
3.15.1   Blasting Operations 
 
The use of silica sand is prohibited in sandblasting. 

 
Provide tarpaulin drop cloths and windscreens to enclose abrasive blasting 
operations to confine and collect dust, abrasive, agent, paint chips, and 
other debris in accordance with the requirements specified.  

 
3.15.2   Disposal Requirements 
 
Submit analytical results of the debris generated from abrasive blasting 
operations per paragraph entitled Laboratory Analysis of this section.  
Hazardous waste generated from blasting operations will be managed in 
accordance with paragraph entitled "Hazardous Waste\Debris Management" of 
this section and with the approved HWMP.  Disposal of non-hazardous abrasive 
blasting debris will be in accordance with paragraph entitled, "Control and 
Disposal of Solid Wastes". 

 
3.16   NOISE 
 
Make the maximum use of low-noise emission products, as certified by the EPA.  
Blasting or use of explosives will not be permitted without written 
permission from the Contracting Officer, and then only during the designated 
times.  Confine pile-driving operations to the period between 8 a.m. and 4 
p.m., Monday through Friday, exclusive of holidays, unless otherwise 
specified. 

 
  -- End of Section - 
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SECTION 01 78 00 
 

CLOSEOUT SUBMITTALS 
08/11 

 
PART 1   GENERAL  
 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM E1971 (2005; R 2011) Stewardship for the Cleaning of 

Commercial and Institutional Buildings 
 

GREEN SEAL (GS) 
 
GS-37 (2012) Cleaning Products for Industrial and 

Institutional Use 
 

U.S. ARMY CORPS OF ENGINEERS (USACE) 
 
ERDC/ITL TR-12-1   (2012) CAD Drafting Standard 
 
ERDC/ITL TR-12-6(2012)  A/E/C CAD Standard - Release 5.0 

 
U.S. DEPARTMENT OF DEFENSE (DOD) 

 
FC 1-300-09N   (2014) Navy and Marine Corps Design Procedures 

 
UFC 1-300-08 (2009, with Change 2) Criteria for Transfer and 

Acceptance of DoD Real Property 
 
1.2   DEFINITIONS 
 
1.2.1   As-Built Drawings 
 
As-built drawings are developed and maintained by the Contractor and depict 
actual conditions, including deviations from the Contract Documents.  These 
deviations and additions may result from coordination required by, but not 
limited to: contract modifications; official responses to Contractor 
submitted Requests for Information; direction from the Contracting Officer; 
designs which are the responsibility of the Contractor, and differing site 
conditions.  Maintain the as-builts throughout construction as[ red-lined 
hard copies on site].  As-built drawings are further defined in NFAS 
5252.236-9310.  These files serve as the basis for the creation of the 
record drawings. 

 
1.2.2   Record Drawings 
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The record drawings are the final compilation of actual conditions 
reflected in the as-built drawings. 
 

1.3   SOURCE DRAWING FILES 
 
Request the full set of electronic drawings, in the source format, for 
Record Drawing preparation, after award and at least 30 days prior to 
required use. 
 

1.3.1   Terms and Conditions 
 
Data contained on these electronic files must not be used for any purpose 
other than as a convenience in the preparation of construction data for the 
referenced project.  Any other use or reuse shall be at the sole risk of 
the Contractor and without liability or legal exposure to the Government.  
The Contractor must make no claim and waives to the fullest extent 
permitted by law, any claim or cause of action of any nature against the 
Government, its agents or sub consultants that may arise out of or in 
connection with the use of these electronic files.  The Contractor must, to 
the fullest extent permitted by law, indemnify and hold the Government 
harmless against all damages, liabilities or costs, including reasonable 
attorney's fees and defense costs, arising out of or resulting from the use 
of these electronic files. 
 
These electronic CAD drawing files are not construction documents.  
Differences may exist between the CAD files and the corresponding 
construction documents.  The Government makes no representation regarding 
the accuracy or completeness of the electronic CAD files, nor does it make 
representation to the compatibility of these files with the Contractor 
hardware or software.  In the event that a conflict arises between the 
signed and sealed construction documents prepared by the Government and the 
furnished Source drawing files, the signed and sealed construction 
documents govern.  The Contractor is responsible for determining if any 
conflict exists.  Use of these Source Drawing files does not relieve the 
Contractor of duty to fully comply with the contract documents, including 
and without limitation, the need to check, confirm and coordinate the work 
of all contractors for the project.  If the Contractor uses, duplicates or 
modifies these electronic source drawing files for use in producing 
construction data related to this contract, remove all previous indicia of 
ownership (seals, logos, signatures, initials and dates). 
 

1.4   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-10 Operation and Maintenance Data 

 
Equipment/Product Warranty List; G 

 
Submit Data Package 1 in accordance with Section 01 78 23 OPERATION 
AND MAINTENANCE DATA. 

 
SD-11 Closeout Submittals 
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As-Built Drawings; G 
 

Certification of EPA Designated Items; G 
 
Product Warranty List; G 

 
 
1.5   CERTIFICATION OF EPA DESIGNATED ITEMS 
 
Submit the Certification of EPA Designated Items as required by FAR 52.223-9, 
"Certification and Estimate of Percentage of Recovered Material Content for 
EPA Designated Items". 

 
1.6   PRODUCT WARRANTIES 
 
1.6.1   Product Warranty List 
 
Furnish to the Contracting Officer a bound and indexed notebook containing 
written warranties for products furnished under the contract, and prepare a 
complete listing of such products.  The products list shall state the 
specification section applicable to the product, duration of the warranty 
therefore, start date of the warranty, ending date of the warranty, and the 
point of contact for fulfillment of the warranty.  The warranty period shall 
begin on the same date as project acceptance and shall continue for the full 
product warranty period.  Execute the full list and deliver to the 
Contracting Officer prior to final acceptance of the facility. 

 
PART 2   PRODUCTS 
 
Not used. 

 
PART 3   EXECUTION 
 
3.1   AS-BUILT DRAWINGS 
 
Provide and maintain As-Built Drawings in accordance with NFAS 5252.236-9310.  
Submit As-Built drawings 30 days prior to Beneficial Occupancy Date (BOD). 

 
3.1.1   Markup Guidelines 
 
Make comments and markup the drawings complete without reference to letters, 
memos, or materials that are not part of the As-Built drawing.  Show what 
was changed, how it was changed, where items(s) were relocated and change 
related details.  These working as-built markup prints must be neat, legible 
and accurate as follows: 

 
a.  Use base colors of red, green, and blue.  Color code for changes as 
follows: 

 
(1)  Special (Blue) - Items requiring special information, coordination, 
or special detailing or detailing notes. 

 
(2)  Deletions (Red) - Over-strike deleted graphic items (lines), 
lettering in notes and leaders. 

 
(3)  Additions (Green) - Added items, lettering in notes and leaders. 
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b.  Provide a legend if colors other than the "base" colors of red, green, 
and blue are used. 

 
c.  Add and denote any additional equipment or material facilities, service 
lines, incorporated under As-Built Revisions if not already shown in legend. 

 
d.  Use frequent written explanations on markup drawings to describe changes.  
Do not totally rely on graphic means to convey the revision. 

 
e.  Use legible lettering and precise and clear digital values when marking 
prints.  Clarify ambiguities concerning the nature and application of change 
involved. 

 
f.  Wherever a revision is made, also make changes to related section views, 
details, legend, profiles, plans and elevation views, schedules, notes and 
call out designations, and mark accordingly to avoid conflicting data on all 
other sheets. 

 
g.  For deletions, cross out all features, data and captions that relate to 
that revision. 

 
h.  For changes on small-scale drawings and in restricted areas, provide 
large-scale inserts, with leaders to the applicable location. 

 
i.  Indicate one of the following when attaching a print or sketch to a 
markup print: 

 
1)  Add an entire drawing to contract drawings 

 
2)  Change the contract drawing to show 

 
3)  Provided for reference only to further detail the initial design. 

 
j.  Incorporate all shop and fabrication drawings into the markup drawings. 

 
3.1.2   As-Built Drawings Content 
 
Show on the as-built drawings, but not limited to, the following information: 

 
a.  The actual location, kinds and sizes of all sub-surface utility lines.  
In order that the location of these lines and appurtenances may be 
determined in the event the surface openings or indicators become covered 
over or obscured, show by offset dimensions to two permanently fixed surface 
features the end of each run including each change in direction on the 
record drawings.  Locate valves, splice boxes and similar appurtenances by 
dimensioning along the utility run from a reference point.  Also record the 
average depth below the surface of each run. 

 
b.  The location and dimensions of any changes within the building structure. 

 
c.  Layout and schematic drawings of electrical circuits and piping. 

 
d.  Correct grade, elevations, cross section, or alignment of roads, 
earthwork, structures or utilities if any changes were made from contract 
plans. 
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e.  Changes in details of design or additional information obtained from 
working drawings specified to be prepared and/or furnished by the Contractor; 
including but not limited to shop drawings, fabrication, erection, 
installation plans and placing details, pipe sizes, insulation material, 
dimensions of equipment foundations, etc. 

 
f.  The topography, invert elevations and grades of drainage installed or 
affected as part of the project construction. 

 
g.  Changes or Revisions which result from the final inspection. 

 
h.  Where contract drawings or specifications present options, show only the 
option selected for construction on the working as-built markup drawings. 

 
i.  If borrow material for this project is from sources on Government 
property, or if Government property is used as a spoil area, furnish a 
contour map of the final borrow pit/spoil area elevations. 

 
j.  Systems designed or enhanced by the Contractor, such as HVAC controls, 
fire alarm, fire sprinkler, and irrigation systems. 

 
k.  Changes in location of equipment and architectural features. 

 
j.  Modifications (include within change order price the cost to change 
working as-built markup drawings to reflect modifications) and compliance 
with FC 1-300-09N procedures. 

 
l.  Actual location of anchors, construction and control joints, etc., in 
concrete. 

 
m.  Unusual or uncharted obstructions that are encountered in the contract 
work area during construction. 

 
n.  Location, extent, thickness, and size of stone protection particularly 
where it will be normally submerged by water. 

 
3.2   RECORD DRAWINGS 
 
Prepare and provide Record Drawings in accordance with FC 1-300-09N and the 
requirements of Section 01 78 30.00 23 CADD DATA FOR GIS DELIVERABLES.  
Provide 2 copies of Record Drawings on two separate CDs or DVDs 30 days 
after BOD. 
 
   -- End of Section -- 
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SECTION 01 78 23 

 
OPERATION AND MAINTENANCE DATA 

08/15 
 
PART 1 GENERAL 
 
1.1 SUBMISSION OF OPERATION AND MAINTENANCE DATA 
 
Submit Operation and Maintenance (O&M Data/Manuals which are specifically 
applicable to this contract and a complete and concise depiction of the 
provided equipment or product. Organize and present information in 
sufficient detail to clearly explain O&M requirements at the system, 
equipment, component, and subassembly level. Include an index preceding each 
submittal. Submit in accordance with this section and Section 01 33 00 
SUBMITTAL PROCEDURES. 

 
1.1.1 Quantity 
 
Submit five sets of the supplier/manufacturers' O&M information specified 
herein for the components, assemblies, subassemblies, attachments, and 
accessories. The items for which O&M Data/Manuals are required are listed in 
the technical sections which specify those particular items. 

 
1.1.2 Package Quality 
 
Documents must be fully legible. Poor quality copies and material with hole 
punches obliterating the text or drawings will not be accepted. 

 
1.1.3 Package Content 
 
Data package content shall be as shown in the paragraph titled SCHEDULE OF 
OPERATION AND MAINTENANCE DATA PACKAGES. For each product, system, or 
component piece of equipment requiring submission of O&M Data, submit the 
Data Package specified in the individual technical section. 

 
1.1.4 Delivery 
 
Submit O&M Data Manuals to the Contracting Officer for review and acceptance; 
submit data specified for a given item within 30 calendar days after the 
item is delivered to the contract site. 

 
a. In the event the Contractor fails to deliver 0&M Data/Manuals within 
the time limits set forth above, the Contracting Officer may withhold 
from progress payments 50 percent of the price of the item with which 
such 0&M Data/Manuals are associated. 

 
1.1.5 Changes to Submittals 
 
Manufacturer-originated changes or revisions to submitted data must be 
furnished by the Contractor if a component of an item is so affected 
subsequent to acceptance of the O&M Data. Submit changes, additions, or 
revisions required by the Contracting Officer for final acceptance of 
submitted data  within 30 calendar days of the notification of this change 
requirement. 
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1.2 TYPES OF INFORMATION REQUIRED IN 0&M DATA PACKAGES 
 
1.2.1 Preventive Maintenance 
 
Provide the following information for preventive and scheduled maintenance 
to minimize corrective maintenance and repair. 

 
1.2.2 Corrective Maintenance (Repair) 
 
Provide manufacturer's recommendations on procedures and instructions for 
correcting problems and making repairs. 

 
1.2.2.1 Maintenance and Repair Procedures 
 
Provide instructions and list tools required to repair or restore the 
product or equipment to proper condition or operating standards. 

 
1.2.2.2 Removal and Replacement Instructions 
 
Provide step-by-step procedures and list required tools and supplies for 
removal, replacement, disassembly, and assembly of components, assemblies, 
subassemblies, accessories, and attachments. Provide tolerances, dimensions, 
settings and adjustments required. Use a combination of text and 
illustrations. 

 
1.2.2.3 Spare Parts and Supply Lists 
 
Provide lists of spare parts and supplies required for maintenance and 
repair to ensure continued service or operation without unreasonable delays. 
Special consideration is required for facilities at remote locations. List 
spare parts and supplies that have a long lead time to obtain. 

 
1.2.3 Appendices 
 
Provide information required below and information not specified in the 
preceding paragraphs but pertinent to the maintenance or operation of the 
product or equipment. Include the following: 

 
1.2.4 Parts Identification 
 
Provide identification and coverage for all parts of each component, 
assembly, subassembly, and accessory of the end items subject to replacement. 
Include special hardware requirements, such as requirement to use high-
strength bolts and nuts. Identify parts by make, model, serial number, and 
source of supply to allow reordering without further identification. Provide 
clear and legible illustrations, drawings, and exploded views to enable easy 
identification of the items. When illustrations omit the part numbers and 
description, both the illustrations and separate listing shall show the 
index, reference, or key number which will cross-reference the illustrated 
part to the listed part. Parts shown in the listings shall be grouped by 
components, assemblies, and subassemblies. Parts data may cover more than 
one model or series of equipment, components, assemblies, subassemblies, 
attachments, or accessories, such as a master parts catalog, in accordance 
with the manufacturer's standard commercial practice. 
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1.2.4.1 Warranty Information 
 
List and explain the various warranties and include the servicing and 
technical precautions prescribed by the manufacturers or contract documents 
to keep warranties in force. Include warranty information for primary 
components such as the compressor of air conditioning system. Provide copies 
of warranties required by Section 01 78 00 CLOSEOUT SUBMITTALS. 

 
1.2.4.2 Contractor Information 
 
Provide a list that includes the name, address, and telephone number of the 
General Contractor and each subcontractor installing the product or 
equipment. For each item, also provide the name, address, and telephone 
number of the manufacturer’s representative and service organization that 
can provide replacements most convenient to the project site.  

 
1.3 SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES 
 
Provide the O&M Data Packages specified in individual technical sections. 
The required information for each O&M Data Package is as follows: 

 
1.3.1 Data Package 1 
 

a. Safety Precautions and Hazards 
 

b. Maintenance and repair procedures 
 

c. Warranty information 
 

d. Contractor information 
 
PART 2  PRODUCTS 
 
Not Used 

 
PART 3  EXECUTION 
 
Not Used 

 
   -- End of Section -- 
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SECTION 01 78 30.00 23 
 

CADD DATA FOR GIS DELIVERABLES 
09/14 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
THE CAD/BIM TECHNOLOGY CENTER FOR FACILITIES, INFRASTRUCTURE, AND 
ENVIRONMENT (USACE) 

 
ERDC/ITL TR-09-2 (2012) A/E/C CAD Standard, Release 5.0 

 
ERDC/ITL TR-04-1 (2004) CAD Details Library 

 
U.S. DEPARTMENT OF DEFENSE (DOD) 

 
SDSFIE Spatial Data Standard for Facilities, 

Infrastructure & Environment Ver. 3.0 
 
1.2   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:  
 

SD-02 Shop Drawings 
 

Record Drawings; G 
 

SD-11 Closeout Submittals 
 

CADD Data for GIS; G 
 

Survey Report; G 
 

Survey Control Database; G 
 

Underground Utility Location Plan; G 
 

Non-Disclosure Letter; G 
 
1.3   GENERAL REQUIREMENTS 
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This section provides the requirements for georeferenced CADD data. 
  
The requirements of this section are limited to the GIS boundaries indicated 
on the site plan.  If no separate GIS boundary is indicated on the site plan 
then the limits of the CADD data deliverable submitted as part of this 
specification section will be considered the Limit of Disturbance. 

 
1.4   OWNERSHIP 
 
All digital files, final hard-copy products, source data acquired for this 
project, and related materials, including that furnished by the Government, 
will become the property of the Government and shall not be issued, 
distributed, or published by the Contractor. 

 
1.5   GOVERNMENT PROVIDED INFORMATION 
 
The Government will provide access only to information pertinent to the 
Contract.  This information, which may include but is not limited to 
geospatial data, reports, and schematics, will be provided either through 
the regional GeoReadiness Center (GRC), or through a data copy upon 
completion of the request forms and security information. For projects 
located in MCB Quantico GIS data requests will need to go through the MCB 
Quantico IGI&S Office.  The GIS data provided shall require a signed non-
disclosure letter from the requester and all entities including sub 
contractors who will require the data.  A copy of the non-disclosure letter 
and data request form will be provided by the MCB Quantico IGI&S Office. 

 
1.6   DATA COLLECTION PROCEDURES 
 
1.6.1   Field Data Collection 
 
Data shall be collected employing conventional and other methods, such as 
Total Station, or Global Positioning System (GPS) in accordance with the 
applicable Geospatial Positioning Accuracy Standards. 

 
1.6.1.1   Location of Utility Lines and Other Features 
 

a.  Surveyed data on the location of utility lines including, but not 
limited to, potable water pipelines, wastewater and storm-sewer water 
pipelines, electrical conduits and lines, grounding rods and cables, 
telephone lines, CATV fiber-optic lines, and various process pipelines, 
shall be captured at a minimum every 50 feet and at each turn or bend 
in the line, and processed as a line feature type.   

 
b.  Surveyed data on the location of utility points and other features 

shall be captured at the centroid of the feature unless signal 
obstruction or access prohibits; otherwise, points will be captured at 
a uniform distance and direction from the centroid. 

 
c.  Surveyed data on polygon (area) features shall be collected at every 

vertex of the feature and processed as a contiguous polygon. 
 
Capture vertical data indicating the top and invert elevations of manholes, 
catch basins, headwalls, finished floor of buildings, top of slabs, top of 
curbs, invert of dikes, and other elements, with an accuracy of 0.1 feet. 
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Topography shall be provided at 1.0 foot contour intervals. 
 
The Contractor shall locate all sub-surface utilities prior to backfilling. 

 
1.6.1.2   Horizontal Accuracy level 
 
Provide at a minimum, High Accuracy Mapping-Grade GPS collection at an 
accuracy level of plus or minus 0.5 feet using differential correction.  
 
GPS data collection activities must be based on a post-processed environment 
using an accurately sighted base station.  Base station files for post-
processing acquired locally (off-site Continuous Operating Reference Station) 
will be verified for accuracy. 

 
1.6.2   Survey Report 
 
Provide the Government with the survey data, collected in a digital format 
and with an attached hard copy survey report identifying survey method, 
equipment list, calibration documentation, survey layout, description of 
control points, control diagrams, quality control report and field survey 
data. 

 
1.6.3   Survey Control Database 
 
Provide a digital Survey Control Database consisting of a survey marker 
database and a survey traverse database, for all survey control points 
established under this Contract.  Include the horizontal and vertical order 
and coordinate location of each point. 

 
1.7   CADD DATA  
 
CADD data include but is not limited to attribute (annotation) and vector 
data of the planimetric features included on Appendix 01 78 30.00 23-1, 
PLANIMETRIC FEATURES FOR CADD.  Each planimetric feature is identified as a 
point, line, or area feature.   
 
CADD drawings shall be in accordance to Appendix 01 78 30.00 23-1 
PLANIMETRIC FEATURES FOR CADD and the requirements of the A/E/C CAD Standard 
(publications ERDC/ITL TR-09-2 and ERDC/ITL TR-04-1). These standards can be 
obtained at http://www.wbdg.org/ccb/browse_org.php?o=78 
 
Contract deliverables incorporating CADD data shall meet the following 
guidelines: 

 
a.  The Industry Standard model file and sheet naming conventions, 

consisting of a Discipline/Code Designator, Drawing Type Code, Sheet 
Type Code/Designator, and Sheet Sequence Identifier shall be used for 
all submissions - diagrams of this naming convention can be found in 
the A/E/C CAD Standard. 

 
b.  Submittals shall include any standard sheets (abbreviations, symbols, 

fonts, etc.) necessary for a complete project, and document any 
nonstandard fonts, tables and symbols that are used. 

 

http://www.wbdg.org/ccb/browse_org.php?o=78
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c.  Submittals shall include templates, plot files, pen assignments and 
Color-Dependent Plot Style Tables (CTB) files used to generate CADD 
layouts. 

 
d.  Files which are used as external references (XREFs) to share drawing 

information and are applicable to the project shall be included. 
 
d. Files shall be drawn full scale (scale 1.0).  Hardcopies of each site may 

be printed at any of the following scales: 1 inch = 30 feet.  The plot 
shall be made such that the site plan occupies as much of the page as 
possible. 

 
1.7.1   CADD Feature Attributes (Annotation) 

 
The Contractor shall identify minimum attribute data specified by the 
Government for new, updated or edited features, first by field verification 
and then by existing sources. 

 
Minimum attribute data to be collected, and stored in the CADD files as 
annotation for the included features are, where applicable: 

  
a.  Feature Description 
b.  Feature Classification 
c.  Feature Type 
d.  Elevation 
e  Material Type 
f.  Location 
g.  ID Number 

 
1.7.2   CADD File Format 
 
Provide drawing files in AutoCAD 2010 DWG file format.  No other CADD format 
is acceptable.  Drawing files shall be full files, uncompressed, and 
unzipped. 

 
1.7.2   CADD File Orientation 
 
Each CADD file shall be drawn in model space, and georeferenced (oriented 
such that items are located at their true State Plane Coordinate System 
(SPCS) coordinates).  The coordinates shall be in the U.S. Survey Foot unit 
of measure using Northing and Easting Coordinates consistent with the SPCS 
for the region of Naval District Washington.  Horizontal coordinate system 
for Naval District Washington region is NAD83.  For projects in MCB Quantico 
the horizontal coordinate system  is WGS84 projected in UTM Zone 18 North 
(meters) and vertical coordinate system is NAVD88.  Orient the drawing such 
that North is pointing at the top of the screen. 

 
1.7.3   Vector Graphics and Raster Files 
 
The CADD files shall be in vector form only.  The files shall be created 
using vector entities. Scanned and raster files may be used only for 
referencing purposes. If used, insert raster files as attachments in a 
separate layer and include a world file (WLD) with georeferenced coordinates.  
Refer to Appendix A of the A/E/C CAD Standard for layer naming conventions. 
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1.8   DATA INTEGRITY 
 
The Contractor shall employ appropriate quality standards to ensure that 
data is topologically correct, accurate, and complete to include: 

 
a.  Point and line features must be snapped together where appropriate to 

support networks.  Linear features must not break for labeling or other 
aesthetic purposes. 

 
b.  Lines and line strings which represent the same graphic element must be 

continuous (i.e., not broken or segmented), unless that segmentation 
reflects a specific visual line type.  Lines/strings representing the 
same type of data must not cross except at intersections. 

 
c.  Straight lines must be represented by only the beginning and ending x- 

and y-coordinate points.  Line strings must not cross back on 
themselves or be of zero length. 

 
d.  Polygons must be closed (i.e., the first x- and y-coordinates must 

exactly match the last x- and y-coordinates).  Each polygon must have a 
single unique centroid to which attributes (i.e., an attribute table) 
can be attached.  Polygons of the same coverage must not overlap and 
must cover the area of interest completely (i.e., have no gaps or 
slivers in coverage). 

 
e.  The digital representation of the common boundaries for all graphic 

features must be exactly the same, regardless of level/layer.  Each 
feature within a map theme must be represented by a single graphic 
element (e.g., polygon, line, or line string). 

 
1.9   RECORD DRAWINGS 
 
The record drawings and CADD Data provided by this specification section 
shall not be considered as-built drawings for the overall construction 
project but can be used to support and is in addition to any required as-
built deliverable requirements. 
  
Record drawings shall clearly indicate the following mandatory information: 

 
a.  Location and elevation of new lines, conduits, valves, fire hydrants, 

meters, terminal points using at least two ties to permanent points 
(manholes, power poles, curbs, or storm-sewer water inlets), or GPS 
coordinates with accuracy to at least 0.5 feet, or better if more 
stringent accuracy requirements are specified in other sections of this 
Contract. 

 
b.  Location and elevation of underground structures and utilities 

including but not limited to, potable water pipelines, wastewater and 
storm-sewer water pipelines, electrical conduits and lines, grounding 
rods and cables, telephone lines, CATV and fiber optic lines, and 
various process pipelines. 

 
c.  Distance measurements of new lines from property easement lines or 

edges of pavement shall be shown at intervals of 300 ft. 
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d.  All utility routing and interface changes indicated clearly on the 
drawings to scale and defined with sufficient dimensions. 

 
e.  Elevation contour lines shall be shown at 1.0 foot interval. Indicate 

high and low points with spot elevations. 
 
 When the GIS boundary is not provided in the site plan the extent of the 
CADD data deliverable will be considered as the Limit of Disturbance. 

 
1.9.1   Underground Utility Location Plan 
 
The Contractor shall prepare and submit an Underground Utility Location Plan 
with the input of a Registered Land Surveyor. 
  
Indicate in the plan the method used to horizontally and vertically locate 
new underground utilities, lines, and conduits provided as a result of this 
Contract, including change orders, addendums, and modifications.  Include 
provisions to locate new underground utilities prior to backfilling.  The 
plan shall be composed on ANSI A sheets (8 1/2 by 11 inches) only; no legal 
sheets are allowed. 
  
The plan shall include as a minimum: 

 
a.  A cover sheet with the Project title and Contract number. 

 
b.  Name, address, and phone number of Contractor. 

 
c.  Name, address, and phone number of company performing the survey work. 

 
d. A full description of the method used for locating new underground 

utilities for the survey. 
 

e.  Printed name and signature of the Contractor's Project Manager. 
 

f.  Printed name, signature and stamp of the Registered Land Surveyor. 
 
Submit 3 copies of the Underground Utility Location Plan prior to performing 
any construction work.  The plan shall not be considered as an acceptable 
means of location until approved by the Contracting Officer.  The Government 
will not define the Contractor's method of locating underground utilities. 

 
1.11   GOVERNMENT REVIEW 
 
Data deliverables shall be submitted for review and approval via compact 
disk read-only memory (CD-ROM) or digital versatile disk read-only memory 
(DVD-ROM). 

 
The Government will review the submitted data and documentation for accuracy 
and completeness before acceptance.  Review period for the Government will 
be 21 days.  The Contractor will have 14 days to make corrections and 
produce the final data deliverable.  Missing or incomplete items will be 
documented and forwarded to the Contractor for completion.  Failure for non-
compliance of the specifications outlined in this document, will result in 
non-acceptance of data deliverables and the withholding of invoice payments 
for 100 percent of the Bid Item cost identified at contract award or as 
modified by contract modification.  To avoid rejection of final data 
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deliverables, the Contractor is urged to submit data and documentation 
samples at 25 percent and 75 percent completion. 

 
PART 2   PRODUCTS 
 
Not used. 

 
PART 3   EXECUTION 
 
Not used. 
 
Appendix 01 78 30.00 23-1 PLANIMETRIC FEATURES FOR CADD 

 
 

.DWG File Common Feature Name .DWG Layer Name 

Communications.dwg 
  
  
  
  
  
  
  
  
  
  

Antenna Area COMM-ANT~-OTLN 

Coaxial Lines CABL-COAX-LINE 

Communication Line COMM-LINE 

Fiber Optic Cables CABL-FIBR-LINE 

Manholes COMM-MHOL 

Pedestal COMM-DEV-PED~ 

Pullbox COMM-PULL 

Sensor COMM-SNSR 

Telephone Booth COMM-BOTH 

Twisted Pair Line COMM-TP~ 

Underground Ductbank COMM-DBNK-LINE 

Contours_Topography.dwg 
  
  

Depth Contour Line TOPO-DPTH 

Elevation Contour Line TOPO-ELEV 

Spot Elevation Point TOPO-SPOT 

Environmental_Compliance.dwg 
  
  
  

Tank Area - Above Ground FUEL-TANK-OTLN-H 

Tank Point - Above Ground FUEL-TANK-H 

Tank Area - Under Ground FUEL-UGND-OTLN-H 

Tank Point - Under Ground FUEL-UGND-H 

Hydrography.dwg 
  
  

Shoreline TOPO-SHOR 

Spring WATR-SPRG 
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  Surface Water Body Area WWAY-SURF 

Surface Water Course 
Centerline 

RIVR-SURF-CNTR 

Improvements.dwg 
  
  
  
  
  
  
  
  
  
  
  
  

Bulkhead Line EROS-BLKH-LINE 

Cemetery Area CEME-OTLN 

Crane Area SITE-CRNE 

Dam Area HYDR-DAM~-OTLN 

Fence Line SITE-FENC 

Gate Line GATE-OTLN 

Gate Point GATE-ACCS 

General Improvement 
Feature Point 

SITE-GENF 

Levee Area HYDR-DVDK-OTLN 

Miscellaneous Feature Area SITE-MISC 

Revetment Area EROS-REVT-OTLN 

Wall Line SITE-WALL-LINE 

Weir EROS-WEIR 

In All DWGS Installation Boundary PROP-OTLN 

Natural Resources.dwg 
  

Forest Stand Area SITE-TREE-OTLN 

Land Vegetation Area LAND-VEGE-OTLN 

Operations & Safety.dwg 
  

Barricade Area STRC-BRCD-OTLN 

Barricade Point STRC-BRCD 

Recreation.dwg 
  
  
  
  
  
  
  

Athletic Point SITE-EQPM 

Athletic Field SITE-SPRT 

Boat Ramp Area SITE-RAMP 

Picnic Area SITE-PICN 

Playground SITE-PLAY 

Recreation Park Area SITE-PARK 

Recreation Trail Area SITE-TRAL-OTLN 

Small Craft 
Marina/Pier/Dock 

SITE-DOCK 
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Swimming Pool SITE-POOL 

Trail SITE-TRAL-CNTR 

Structures.dwg 
  
  
  
  
  
  
  
  

Canopy Pavilion Area CNPY-PAVI 

Carport Area SITE-CARS 

Open Storage Area OPEN-STOR 

Shed Area SHED-OTLN 

Slab Area SLAB-OTLN 

Structure Existing Area 
(Buildings) 

BLDG-OTLN-E 

Tower Area SITE-TWR~-OTLN 

Tower Point SITE-TWR~ 

Tunnel Area SITE-TUNL 

Survey Data.dwg 
  
  
  

Control Point SURV-DATA 

Survey Traverse Line SURV-LINE 

Survey Traverse Point SURV-TRAV 

Topographic Survey Data TOPO-SURV 

Transportation.dwg 
  
  
  
  
  
  
  
  
  
  
  
  

Airfield Light Point ALFD-LITE 

Airfield Safety Feature ALFD-FLNE-MRKG 

Airfield Surface 
Centerline 

ALFD-SURF-CNTR 

Airfield Surface Marking ALFD-SURF-MRKG 

Airfield Surface Point ALFD- 

Curb Line ROAD-CURB 

Dolphin WWAY-DLPH 

Footbridge Area BRDG-SWLK-OTLN 

Jetty WWAY-JETY 

Median Area ROAD-MEDN 

Mooring Area SITE-MOOR 

Navigational Aid Point AFLD-SIGN 

Pedestrian Sidewalk Area SWLK-OTLN 
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Railroad Centerline RAIL-CNTR 

Road Area ROAD-OTLN 

Road Bridge Area ROAD-BRDG 

Road Centerline ROAD-CNTR-LINE 

Road Feature Area ROAD-FEAT-OTLN 

Road Feature Line ROAD-FEAT-LINE 

Road Feature Point ROAD-SIGN 

Road Guardrail Line ROAD-GRAL-LINE 

Sea Plane Landing SEAP-LAND 

Sea Plane Ramp SEAP-RAMP 

Vehicle Driveway Area DRIV-OTLN 

Vehicle Parking Area PRKG-OTLN 

Vehicle Surface Marking 
Area 

ROAD-MRKG-OTLN 

Vehicle Surface Marking 
Line 

ROAD-MRKG-LINE 

UT_Air.dwg 
  

Compressed Air Pipeline CAIR-PIPE 

Compressed Air Valve CAIR-INST 

UT_Electrical.dwg 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Guy Wires & Anchor ELEC-POLES-GUYS 

Circuit Breaker ELEC-PROT-DEVC 

Electronic Recloser 

Electronic Sectionalizer 

Fault Interrupter 

Hydraulic Recloser 

Hydraulic Sectionlizer 

Relay Recloser 

Fuse ELEC-FUSE 

Open Point: insulated and 
shielded devices that 
connect high-voltage 
cables to apparatus, 
including transformers. 

ELEC-OPEN 

Riser ELEC-RISR 
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Support Structure - 
Pole/Tower 

ELEC-POLE-TWR~ 

Pole 

Tower 

HFrame 

Push Brace Pole 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Other Support Structure 

Switch ELEC-SWCH 

Duct Bank ELEC-DBNK 

Direct Buried 

Conduit System: ELEC-SUBS-OTLN 

Main Station 

Relay Station 

Skid Mounted Sub Station 

Sub Station 

Switching Station 

Exterior Light ELEC-EXTR 

Generator ELEC-GENR 

Grounding Point ELEC-GRND 

Meter ELEC-INST 

Primary overhead lines; 
single or three phase 

ELEC-PROH 

Primary underground lines; 
single or three phase 

ELEC-PRUG 

Secondary overhead lines; 
single or three phase, 
overhead streetlight 

ELEC-SCOH 

Secondary underground 
lines; single or three 
phase, underground 
streetlight 

ELEC-SCUG 

Surface Structure: ELEC-SUBS-OTLN 

Connection Box 

Enclosure 
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Non-Electric Enclosure 

Pad 

Pedestal 

Panel 

Storage Tank 

Transformer: ELEC-XFMR 

Network 

Power 

Padmount 

Step 

Transformer - Overhead ELEC-XFMR-OH 

Transformer - Underground ELEC-XFMR-UG 

Junction Box ELEC-JBOX 

Manhole ELEC-MHOL 

Handhole ELEC-HHOL 

Pull Box ELEC-PBOX 

Vault ELEC-VAUL 

UT_Fuel.dwg 
  
  
  
  
  

Fuel Oil Pipeline FUEL-LINE 

Fuel Pump FUEL-EQPM 

Fuel Pump Booster Station FUEL-EQPM-STAN 

Fuel Tank FUEL-TANK-OTLN 

Fuel Hydrant FUEL-HYDT 

Oil/Water Separator FUEL-DEVC 

UT_Gas.dwg 
  
  
  
  
  
  
  
  

Abandoned Gas Pipe NGAS-PIPE-ABND 

Main Line NGAS-PIPE-MAIN 

Meter Point NGAS-INST 

Non Controllable Fitting NGAS-FTTG 

Regulator NGAS-EQPM 
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Service Line NGAS-PIPE-SRVC 

UG Enclosure Access NGAS-INST 

Valve NGAS-PUMP 

CP Test Point NGAS-ANOD-TEST 

UT_Heat_Cool.dwg 
  
  
  
  
  
  
  
  
  
  
  

CP Anode HTCW-SPLY 

Fitting HTCW-FTTG 

Main Line HTCW-PIPE-MAIN 

Steam Line - Service HTCW-PIPE-SRVC 

Meter Point HTCW-INST 

Pump HTCW-PUMP 

Control Valve HTCW-VALV-CTRL 

System Valve HTCW-VALV-SYSM 

UG Enclosure Access HTCW-JBOX 

Underground Enclosure HTCW-JBOX-OTLN 

Utility Area HTCW-UTIL-OTLN 

Utility Marker HTCW-UTIL-MRKR 

UT_Industrial.dwg 
  
  
  

Industrial Waste Pipe INDW-LINE 

Industrial Waste Pump INDW-EQPM 

Industrial Waste Tank INDW-TANK 

Industrial Waste Valve INDW-VALV 

UT_Storm_Sewer.dwg 
  
  
  
  
  
  
  
  

Storm-Sewer Drainage Pipe STRM-PIPE 

Culvert Pipe STRM-CIPR 

Headwall STRM-HWLL-LINE 

Storm-Sewer Junction Box STRM-JBOX 

Inlet STRM-INPR-OTLN 

Discharge Point STRM-DISC 

Storm-Sewer Valve STRM-VALV 

Ponds, Catch Basins, & 
Treatment Measures 

STRM-DRAN-BASN 
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Oil/Water Separator STRM-OIL~-OTLN 

UT_Wastewater.dwg 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Force Main SSWR-PIPE-MAIN 

Gravity Main SSWR-PIPE-GVTY 

Lateral Line SSWR-PIPE-LATR 

Clean Out SSWR-FTTG 

Wastewater Inlet Pipe SSWR-INPR 

System Valve SSWR-VALV 

Manhole SSWR-MHOL 

Meter Point SSWR-INST 

Vent SSWR-VENT 

Pump Stations SSWR-EQPM 

Grit Chamber SSWR-GRIT 

Pretreatement Device SSWR-GT~~ 

Pretreatment Device SSWR-DEVC-OIL~ 

Pump SSWR-PUMP 

Pump Station SSWR-PUMP-STAN 

Septic Tank SSWR-TANK 

Service Area SSWR-SRVC-OTLN 

Utility Area SSWR-UTIL-OTLN 

Treat Plant SSWR-PLNT 

Aerated Lagoon SSWR-LAGN 

UT_Water.dwg 
  
  
  
  
  
  
  
  
  
  
  
  

Main Line WATR-PIPE-MAIN 

Water Pump WATR-EQPM 

Water Pump Station WATR-EQPM-STA~ 

Meter Point WATR-INST 

Production Structure WATR-PROD-STRC 

Pump WATR-PUMP 

Relief Valve WATR-VAVL-RELF 
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Sampling Site WATR-SMPL-SITE 

Service Area WATR-SERV-OTLN 

Service Line WATR-PIPE-SRVC 

Storage Structure WATR-TANK 

System Valve WATR-VALV-SYSM 

System Valve WATR-VALV-PIV 

Control Valve WATR-VALV-CTRL 

UG Enclosure Access WATR-JBOX 

Utility Area WATR-UTIL-OTLN 

Utility Marker WATR-MRKR 

Fitting WATR-FTTG 

Water Fire Connection FIRE-DEVC 

Water Fire Line DOMW-FIRE-LINE 

Hydrant WATR-HYDT 

Hydrant WATR-HYDT-OTHR 

Water Treatment Plant WATR-PLNT 

 
 

     
-- End of Section -- 
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SECTION 02 25 31.00 23 

 
STORM DRAIN CLEANING FOR CLOSED CIRCUIT TELEVISION (CCTV) INSPECTION 

11/13 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
NATIONAL ASSOCIATION OF SEWER SERVICE COMPANIES (NASSCO) 

 
NASSCO JCP (2007) Jetter Code of Practice 

 
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

 
29 CFR 1910.146 Permit-required Confined Spaces 

 
1.2   DESCRIPTION 
 
This section provides the requirements for cleaning of storm drains and 
disposing of debris in order to permit an unrestricted inspection by closed 
camera television. 

 
The work consists of furnishing all labor, materials, accessories, tools, 
equipment, transportation, services, and technical competence as may be 
required for the complete cleaning of storm drains and removing and 
disposing of all deposits cleaned from the storm drains. 

 
1.3   GENERAL REQUIREMENTS 
 
The Contractor shall clean storm drains prior to internal inspection, 
utilizing cleaning equipment approved for use by the Government. 

 
Cleaning shall be performed in the seventy-two hour period immediately 
before closed circuit television inspection. 

 
Safety precautions outlined in Section 01 35 26 GOVERNMENTAL SAFETY 
REQUIREMENTS, or required by agencies having jurisdiction, shall be followed 
by the Contractor during cleaning operations 
 
The Contractor shall comply with the Confined Space Entry Permit and Safety 
requirements of OSHA Federal Regulation 29 CFR 1910.146 or latest revision 
thereof. 

 
1.3.1   Storm Drain Protection 
 
The Contractor must take precautions to protect the storm drain from damage 
that might result from the use of unsuitable equipment or improper use of 
approved cleaning equipment.  Any drains damaged during the cleaning 
operations as a result of the Contractor’s operations shall be promptly 
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repaired to an acceptable condition as determined by the Government and at 
the expense of the Contractor. 

 
1.3.2   Removal of Immobilized Equipment 
 
If the Contractor’s cleaning equipment becomes immobilized within a storm 
drain, exits the line through broken pipe or portions break off within a 
storm drain, said equipment shall be retrieved at the Contractor’s expense.  
The Contractor shall act immediately to remedy problems created by the 
cleaning procedure, which may represent a hazard to the general public, such 
as the collapse of the ground surface above a storm drain.  If equipment 
retrieval necessitates excavation, the Contractor shall be responsible for 
accomplishing the work at his own expense.  Following removal of the 
equipment, the Contractor shall restore the line and the site in accordance 
with the construction specifications of the governing authority having 
jurisdiction. 

 
1.3.3   Requirements for Disposal of Debris 
 
Dispose of all materials removed from existing pipe not designated as 
regulated material or acid producing soil, per the following requirements. 

 
a.  Once material leaves the Project Limits, the Contractor is responsible 

for ensuring that the handling procedures, placement method, and 
disposal location are according to applicable Federal, State, and local 
laws, rules, and regulations including permits that may be issued for 
the Project. 

 
b.  If the disposal of excess material results in a violation notice from 

any governmental authority, immediately correct the violation. 
Indemnify and defend the Government for any violation incurred, penalty 
assessed, or any claims, suits, losses, demands or damages of whatever 
kind or nature arising out of, or claimed to arise out of, the improper 
disposal of excess materials. 

 
c.  If the Contractor does not correct the violation to the satisfaction of 

the governmental authority that issued the violation notice, the 
Contractor is responsible for assessed penalties including costs 
incurred by the Government to remedy the violations. 

 
1.4   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES: 

 
SD-01 Preconstruction Submittals 

 
List of proposed equipment; G 

 
SD-03 Product Data 

 
Product Data; G 

 
SD-07 Certificates 
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Confined space entry permits; G 

 
PART 2   PRODUCTS 
 
2.1   EQUIPMENT 
 
Cleaning equipment may consist of hydraulically propelled equipment, high-
velocity jet equipment, heavy duty power rodding machines capable of 
cleaning distances covered under the Contract in one step and mechanically 
powered equipment that can be used to drag line work with buckets, brushes, 
scrapers, swabs or other similar devices.  Heavy duty equipment may be 
necessary for the removal of roots or heavy debris. 

 
Cleaning equipment, including but not limited to machines, devices, and 
tools, required for the entire cleaning operations shall be owned or leased 
and operated by the Contractor.  The Contractor will certify that backup 
cleaning equipment is available and can be delivered to the site within 
twenty-four hours.  The Contractor shall also submit his equipment list to 
the Government before commencement of the work. 

 
The equipment utilized shall be capable of removing all sand, dirt, rocks 
and other debris, including roots where instructed by the Government, from 
the drain line to allow adequate internal inspection of all internal 
surfaces.  The equipment used shall suit the conditions and size of the 
storm drain to be cleaned.  The Contractor shall submit to the Government, 
product data of the cleaning equipment to be utilized. 

 
2.1.1   Hydraulically Propelled Equipment  
 
The equipment used shall be of a movable dam type and be constructed in such 
a way that a portion of the dam may be collapsed at any time during the 
cleaning operation to protect against flooding of the sewer. The movable dam 
shall be equal in diameter to the pipe being cleaned and shall provide a 
flexible scraper around the outer periphery to insure removal of grease. If 
sewer cleaning balls or other equipment which cannot be collapsed is used, 
special precautions to prevent flooding of the sewers and public or private 
property shall be taken. 

 
2.1.2   High-Velocity Jet Equipment 
 
All high-velocity sewer cleaning equipment shall be constructed for ease and 
safety of operation.  The equipment shall have a selection of two or more 
high-velocity nozzles.  The nozzles shall be capable of producing a scouring 
action from 15 to 45 degrees in all size lines designated to be cleaned.  
Equipment shall also include a high-velocity gun for washing and scouring 
pipe surfaces.  The gun shall be capable of producing flows from a fine 
spray to a solid stream. The equipment shall carry its own water tank, 
auxiliary engines, pumps, and hydraulically driven hose reel.  The NASSCO 
JCP shall be consulted as a guide for the selection of different type 
nozzles and recommended pressure applications for various cleaning 
requirements. 

 
2.1.3   Mechanically Powered Equipment 
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Power rodding equipment shall have the capability of spinning the rod either 
clockwise or counter-clockwise.  The equipment shall also be capable of 
pushing or pulling the rod without rotating the machine.  A power rodding 
machines shall be either a sectional or continuous rod type capable of 
holding a minimum of 750 feet of rod.  The rod shall be specifically heat 
treated steel.  To insure safe operation, the machine shall be fully 
enclosed and have an automatic safety clutch or relief valve. 

 
Bucket machines shall be in pairs with sufficient power to perform the work 
in an efficient manner.  Machines shall be belt operated or have an overload 
device.  Machines with direct drive that could cause damage to the pipe will 
not be allowed.  

 
PART 3   EXECUTION 
 
3.1   DEBRIS REMOVAL AND DISPOSAL 
 
Remove and collect silt debris and material of any kind and prevent material 
from being discharged into the drainage system.  Dispose of the debris in 
accordance to applicable local, state, and federal regulations. 

 
3.1.1   Root Removal 
 
Roots shall be removed in the designated sections where root intrusion is a 
problem.  Special attention should be used during the cleaning operation to 
assure almost complete removal of roots from the joints.  Any roots which 
could prevent the seating of a packer or could prevent the proper 
application of chemical sealants shall be removed.  Procedures may include 
the use of mechanical equipment such as rodding machines, bucket machines 
and winches using root cutters and porcupines, and equipment such as high-
velocity jet cleaners.  Chemical root treatment may not be used by the 
Contractor for root removal.  

 
    
-- End of Section – 
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SECTION 02 25 31.01 23 

 
STORM DRAIN CLOSED CIRCUIT TELEVISION (CCTV) INSPECTION 

11/13 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

 
29 CFR 1910.146 Permit-required Confined Spaces 

 
1.2   DESCRIPTION 
 
This section provides the requirements for closed circuit television 
inspection of storm drains.  The requirements of this section are applicable 
only after cleaning of the storm drain as specified in Section 02 25 31.00 
23 has been accomplished. 
  
The work consists of furnishing all labor, materials, accessories, tools, 
equipment, transportation, services, and technical competence as may be 
required to professionally execute the internal inspection of storm drains 
in strict accordance with the terms and conditions of the contract.  

 
1.3   GENERAL REQUIREMENTS 
 
The Contractor is responsible to obtain information concerning depths of 
flow, depth of manholes and other infrastructure, accessibility of storm 
drains, traffic conditions, and other safety considerations.  The 
aforementioned information shall be considered and any necessary provisions 
incorporated into the overall contract price. 

 
The Contractor shall televise the pipeline during optimum low flow level 
conditions.  The television camera utilized must be designed and constructed 
for sewer inspection.  The camera must be operative in moisture saturated 
conditions.  Lighting for the camera should minimize glare.  Lighting and 
picture quality shall provide a clear, in-focus picture of the entire 
periphery of the pipeline for all conditions encountered during the work. 

 
Safety precautions outlined in Section 01 35 26 GOVERNMENTAL SAFETY 
REQUIREMENTS, or required by agencies having jurisdiction, shall be followed 
by the Contractor during inspection operations. 

 
1.4   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES: 
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SD-01 Preconstruction Submittals 
 

List of proposed equipment; G 
 

Certification of backup equipment; G 
 

SD-03 Product Data 
 

Product Data; G 
 

SD-04 Samples 
 

Sample Video Recordings; G 
 

SD-07 Certificates 
 

PACP Certification; G 
 

Confined Space Entry Permit 
 

SD-11 Closeout Submittals 
 

Television Inspection Logs; G 
 

Digital Photographs; G 
 

Electronic Media Recordings; G 
 
1.5   QUALITY ASSURANCE 
 
1.5.1   Qualifications 
 
The CCTV inspection must be performed by CCTV personnel who are trained and 
certified in the use of NASSCO's Pipe line Assessment and Certification 
Program (PACP).  Submit supporting documentation of PACP Certification. 

 
PART 2   PRODUCTS 
 
2.1   EQUIPMENT 
 
Submit a list and product data of the inspection equipment to be used during 
inspection. 

 
2.1.1   Television Camera 
 
The television camera used for the inspection shall be one specifically 
designed and constructed for storm drain/sewer inspection.  The television 
camera shall meet the following requirements: 

 
a.  Provide enough lighting to allow a clear picture of the entire 

periphery of the pipe. 
 

b.  Be operative in 100 percent humidity conditions. 
 

c.  Be equipped with an automatic light compensating iris, adjustable 
optical focus and automatic white balancing circuitry. 
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d.  Capable of producing picture quality to the satisfaction of the 

Government. 
 
The camera adjustments shall be set to produce a clear, sharp picture of the 
internal conditions within the storm drain. 

 
Picture transmission systems that require the use of Radio Frequency 
suppressors and are subject to local transmitters' interference shall not be 
used. 

 
A television picture with interferences, lines, blurry vision or distortions 
will not be acceptable.  If CCTV equipment is determined to be 
unsatisfactory by the Government, it shall be removed from the job site and 
replaced with acceptable equipment at no additional cost. 

 
2.1.1.1   Backup Equipment 
 

The Contractor shall certify that backup equipment is available and can be   
delivered to the site within twenty-four hours.  

 
2.1.2   Inspection Vehicle 
 
The Contractor shall provide a mobile vehicle large enough to accommodate at 
least four people at any one time for the purpose of viewing the monitor 
while the inspection is in progress.  A representative from the Government 
shall have access to view the television screens and observe all operations 
at all times. 

 
2.1.3   Special Equipment Requirements for Large-Diameter Pipes 
 
For pipe sizes ranging from 27 to 108 inches the cameras shall be color 
units specifically designed or modified for use in large-diameter sewer 
inspection work.  In addition, the following requirements apply: 

 
a.  The camera lens shall have not less than a 65-degree viewing angle. 

 
b.  Shall have either automatic or remote focus and iris controls. 

 
c.  A minimum of 1,000,000 candlepower lighting in the 3200 Kelvin range 

shall be available for pipe diameters larger than 48 inches. 
 
PART 3   EXECUTION 
 
3.1   CCTV INSPECTION OF SMALL-DIAMETER STORM DRAINS (24-INCH AND SMALLER) 
 
The inspection shall be done one reach at a time.  The reach being inspected 
will be suitably isolated from the remainder of the sewer system by 
restricting all upstream flows to allow maximum exposure of the pipe being 
inspected. 
  
The camera shall be moved through the line in either direction at a uniform, 
slow rate, stopping when necessary to permit proper documentation of the 
storm drain condition.  In no case will the television camera be moved at a 
speed greater than 30 feet per minute.  Power winches, TV cable, and powered 
rewinds or other devices that do not obstruct the camera view or interfere 
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with proper documentation of the storm drain conditions shall be used to 
move the camera through the pipe line.  The movement of the camera shall be 
remotely controlled by the television inspection operator from the 
inspection vehicle. 

  
3.1.1   Obstructions 
 
If during the inspection, the television camera will not pass through the 
entire manhole section, the Contractor shall set up his equipment so that 
the inspection can be performed from the opposite manhole.  If again, the 
camera fails to pass through the entire manhole section, and no means are 
available for passing the obstructions without damage to the equipment, then 
the remaining sections not inspected shall be excluded from the work 
requirements of the Contract.  No additional inspection will be required for 
that specific manhole section, and no additional payment shall be made due 
to the difficulties encountered during the inspection.  In addition, the 
Contractor shall not claim for payment for inspections not completed due to 
obstructions. 

 
Some obstructions may be encountered which prevent the Contractor from 
stringing the cables used to move a television camera deployed by winches.  
In such case the Contractor shall employ alternate methods of moving the 
camera.  Alternate methods for moving the camera include but are not limited 
to, pushing the camera with rods or a jet cleaning machine, or use of a 
self-propelled camera approved by the Government.  The inspection shall be 
attempted to determine the condition of as much of the storm drain as 
possible.  The extent of the inspection accomplishment shall be at the 
discretion of the Contracting Officer. 

 
3.1.1.1   Immobilization of Equipment 
 
If the Contractor's inspection equipment become immobilized within a storm 
drain, said equipment shall be removed from the line.  Should excavation be 
required to retrieve the Contractor's equipment, the excavation shall be 
performed by the Contractor at his expense. 
  
Following removal of the equipment, the Contractor shall restore the storm 
drain and the site in accordance with regulations of the authority having 
jurisdiction. 

 
3.1.2   Storm Drain Dewatering 
 
During the television inspection process, the Contractor shall make every 
effort to obtain a full view of the pipe interior.  For instances where the 
camera lens becomes submerged in water or where a large portion of pipe 
contains water for significant portions of the sewer being inspected, the 
Contractor shall attempt to dewater the pipe. 
  
Dewatering shall move standing or ponded water through the storm drain to a 
point within the storm drain downstream of the reach being inspected. 

 
3.1.3   Accuracy of Distance Measurement 
 
Measurement for location of defects shall be at ground level by means of a 
counting meter to be provided and operated by the Contractor.  The counting 
meter shall be mounted on the television reel power winding assembly.  The 
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meter shall be equipped with a local mechanical readout for use at the rear 
of the television vehicle and an electronic counter connected to the data 
view system for display. 
  
Marking on the cable, or the like, which would require interpolation for 
depth of manhole, is not permitted.  The measurement will be accurate to 
three-tenths of a foot per ten feet of inspected sewer length. 

 
3.2   CCTV INSPECTION OF LARGE-DIAMETER STORM DRAINS (27-INCH AND LARGER) 
 
Four basic methods of internal pipe inspection shall be made available by 
the Contractor for this project. 

 
a.  Conventional color inspection cameras specifically designed for use in 

sewer line inspection work, mounted on conventional camera skids. 
 

b.  Conventional color inspection cameras specifically designed for use in 
sewer line inspection work, mounted on floating skids or rafts. 

 
c.  Special industrial grade color inspection cameras, contained in 

waterproof housings, and mounted on floating skids or rafts. 
 

d.  Special industrial grade color inspection cameras, either hand held or 
contained in waterproof housings, and carried manually through the 
sewer during inspection work. 

 
3.2.1   Prestart-up Meeting 
 
The Contractor shall schedule a prestart-up meeting with the Government 
prior to beginning any internal pipe inspection work to review and discuss 
the Contractor's proposed inspection methods for each of the line sections 
indicated in the contract documents. 

 
3.2.2    Continuity of Work 
 
The Contractor shall execute the inspection work in a continuous manner and 
shall not leave the project for more than four continuous days without prior 
written approval of the Contracting Officer. 

 
3.2.2.1   Time Extensions 
 
Delays due to extended rain will be permitted and time extensions will be 
granted in writing at the written request of the Contractor, and as approved 
by the Contracting Officer. 
  
No time extension will be permitted to allow the Contractor to make major 
equipment modifications once the Notice to Proceed has been issued. 

 
3.2.3   Sample Video Recordings 
 
Submit sample video recordings from recently completed projects 
demonstrating the picture quality obtained with each available inspection 
system for pipe diameters ranging from 27 to 108 inches in diameter. 

 
3.2.4   Manual Inspections 
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3.2.4.1   General Requirements 
 
Lines scheduled for inspection shall be inspected in their existing 
condition.  The Contractor shall be responsible for having the necessary 
camera skids, floats, and rafts available to allow for inspection of these 
lines under live flow conditions in a manner acceptable to the Government. 

 
Manual inspections may be required in lines where conditions will allow the 
Contractor's inspection crew to safely walk through the storm drain.  
Contractor shall submit to the Government a waiver of manual inspection 
explaining the specific reasons as to why manual inspections are impractical 
or unsafe if a remote inspection is intended.  No remote inspection work 
shall proceed until this submittal is reviewed and approved by the 
Government.   
 
The Contractor shall comply with the Confined Space Entry Permit and Safety 
requirements of OSHA Federal Regulation 29 CFR 1910.146 or latest revision 
thereof. 

 
3.2.4.2   Walk-through Inspection 
 
Manual pipe inspections shall be conducted in such a manner as to transmit 
the video signal to an above-ground viewing room to permit the Government's 
Representative to watch the inspection work live on a color monitor in the 
viewing facility.  In addition, direct voice communication between the 
Government's Representative, the in-pipe inspection personnel, and the 
recording technician in the above-ground unit shall be maintained at all 
times during the manual inspection work.  Video recording equipment shall 
also be located above ground in the inspection vehicle and accurate, 
continuous footage readings shall be superimposed on the video recording of 
permanent record. 

 
3.2.4.2.1   Video-Camera Operation 
 
Camcorders will not be permitted for use as the sole means of obtaining 
video records. 

 
The video camera shall be used to look up sidelines and laterals, whenever 
practical, which are connected to the main line being inspected.  Conditions 
observed in these sidelines and laterals shall be noted on the inspection 
logs and electronic audio/video media for the project. 

 
 
3.2.4.2.2   Safety Considerations 
 
Provide a minimum of two 6,800 cfm air movers.  In addition, provide exhaust 
and blower type air movers to push-pull ventilate the line being inspected 
by manual methods.  Each of the technicians in the pipe shall also have 
safety equipment and lifelines as required by OSHA regulations. 

 
3.2.5   Remote Inspections of Large-Diameter Pipe 
 
Remote pipe inspections, using either electric or manually operated winches 
to pull the inspection camera through the line will be permitted in cases 
where conditions are agreed to be unsafe or impractical for manual 
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inspections and where acceptable picture quality can be obtained by the 
Contractor. 
  
In such cases, the camera shall be pulled through the storm drain line in 
either direction at a speed not greater than 30 feet per minute, stopping as 
necessary to permit proper documentation of the sewer's condition. 
  
As with manual inspections, accurate and continuous footage readings, 
including date of inspection and manhole number designation, shall be 
superimposed on the video recording for each line inspected by remote 
inspection methods. 

 
3.3   INSPECTION DELIVERABLES 
 
3.3.1   Television Inspection Logs 
 
Submit electronic media location records clearly showing the location, by 
distance in 1/10 of a foot, for the manhole wall, in relation to an adjacent 
manhole of each infiltration point observed during inspection. 
  
Submit electronic media of other points of significance such as locations of 
building sewers, unusual conditions, roots, storm drain connections, cracks, 
fractures, spalls, presence of reinforcing steel scaling and corrosion, and 
other discernible features. 

 
3.3.2   Digital Photographs 
 
Submit digital photographs of the pipe condition clearly showing all 
defects.  Photographs shall be located by distance in 1/10 foot, from the 
manhole wall, in relation to an adjacent manhole. 

 
3.3.3   Electronic Media Recordings 
 
Submit original electronic media recording of conditions and defects upon 
completion of a specific line section.  Electronic media recording shall 
provide an audio/visual record of problem areas of the lines inspected. 

 
Electronic media shall be in video DVD.  The video DVD recording shall begin 
at the center of the manhole of camera entry.  The Contractor shall describe 
all features encountered while moving the camera from the center of the 
entry manhole to the distance in the pipe where he sets his footage meter.  
An audio recording of estimated footages shall be made for all features 
described prior to setting the footage meter.  On the DVD, the Contractor 
shall provide during the actual television inspection, an audio description 
of all defects, service connection joints, discharges or other features of 
importance to the Government. 

 
    
-- End of Section -- 
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SECTION 02 41 00 
 

DEMOLITION 
05/10 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI) 

 
AHRI Guideline K (2009) Guideline for Containers for Recovered 

Non-Flammable Fluorocarbon Refrigerants 
 

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO) 

 
AASHTO M 145 (1991; R R 2012) Standard Specification for 

Classification of Soils and Soil-Aggregate 
Mixtures for Highway Construction Purposes 

 
AASHTO T 180 (2010) Standard Method of Test for Moisture-

Density Relations of Soils Using a 4.54-kg 
(10-lb) Rammer and an 457-mm (18-in) Drop 

 
AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE) 

 
ASSE/SAFE A10.6 (2006) Safety Requirements for Demolition 

Operations 
 

U.S. ARMY CORPS OF ENGINEERS (USACE) 
 
EM 385-1-1 (2014) Safety and Health Requirements Manual 

 
U.S. DEFENSE LOGISTICS AGENCY (DLA) 

 
DLA 4145.25 (June 2000; Reaffirmed Oct 2010) Storage and 

Handling of Liquefied and Gaseous Compressed 
Gases and Their Full and Empty Cylinders 
http://www.aviation.dla.mil/UserWeb/aviatione
ngineering/HazInfo/ 

 
U.S. DEPARTMENT OF DEFENSE (DOD) 

 
DOD 4000.25-1-M (2006) MILSTRIP – Military Standard 

Requisitioning and Issue Procedures 
 
 
 
MIL-STD-129 (2014; Rev R) Military Marking for Shipment 

and Storage 
 

U.S. FEDERAL AVIATION ADMINISTRATION (FAA) 
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FAA AC 70/7460-1 (2007; Rev K) Obstruction Marking and 

Lighting 
 

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 
 
40 CFR 61 National Emission Standards for Hazardous Air 

Pollutants 
 
40 CFR 82 Protection of Stratospheric Ozone 

 
49 CFR 173.301 Shipment of Compressed Gases in Cylinders and 

Spherical Pressure Vessels 
 
1.2   GENERAL REQUIREMENTS 
 
Do not begin demolition until authorization is received from the Contracting 
Officer.  Remove rubbish and debris from Government property daily, unless 
otherwise directed.  Materials that cannot be removed daily shall be stored 
in areas specified by the Contracting Officer.  In the interest of 
occupational safety and health, perform the work in accordance with EM 385-
1-1, Section 23, Demolition, and other applicable Sections. 
 

1.2.1   Demolition Plan 
 

Prepare a Demolition Plan and submit proposed demolition and removal 
procedures for approval before work is started.  Include in the plan 
procedures for careful removal and disposition of materials specified to be 
salvaged if any, coordination with other work in progress, a disconnection 
schedule of utility services, and airfield lighting, a detailed description 
of methods and equipment to be used for each operation and of the sequence 
of operations.  Coordinate with Waste Management Plan.  Provide procedures 
for safe conduct of the work in accordance with EM 385-1-1.  Plan shall be 
approved by Contracting Officer prior to work beginning. 

 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-07 Certificates 

 
Demolition plan; G 
Notifications; G 
Notification of Demolition and Renovation forms; G 

 
  Proposed demolition and removal procedures for approval before 
work is started. 

 
SD-11 Closeout Submittals 

 
Receipts 

 
  Receipts or bills of laden, as specified. 
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1.4   REGULATORY AND SAFETY REQUIREMENTS 
 
Comply with federal, state, and local hauling and disposal regulations.  In 
addition to the requirements of the "Contract Clauses," conform to the 
safety requirements contained in ANSI A10.6. 

 
1.4.1   Notifications 
 
1.4.1.1   General Requirements 
 
Submit timely notification of demolition and renovation projects to Federal, 
State, regional, and local authorities in accordance with 40 CFR 61-SUBPART 
M.  Demolish and remove materials containing asbestos, lead, PCBs or Mercury 
in accordance with UFGS Section 02 82 16.00 20 ENGINEERING CONTROL OF 
ASBESTOS CONTAINING MATERIALS; UFGS Section 02 82 33.13 20, REMOVAL/CONTROL 
AND DISPOSAL OF PAINT WITH LEAD, and UFGS Section 01 57 19.00 20 TEMPORARY 
ENVIRONMENTAL CONTROLS.  Notify the State's environmental protection agency, 
and the Contracting Officer in writing 10 working days prior to the 
commencement of work in accordance with 40 CFR 61-SUBPART M.  In the 
interest of occupational safety and health, perform the work in accordance 
with NNSI P5090.2 VOL II CH. 27 and COE EM 385-1-1 Section 23, Demolition, 
and other applicable Sections.  Prior to beginning demolition activities, 
the Environmental Department shall be contacted to evaluate the project area 
for both Resource Conservation and Recovery Act (RCRA) and CERCLA issues.  
If the site/building/area requiring demolition contains areas of concern 
under RCRA or CERCLA, special procedures must be followed for subsurface 
disturbances.  Detailed handling requirements for any waste generated (both 
solid and hazardous wastes) shall be enforced. 

 
1.4.2   Receipts 
 
Submit a shipping receipt or bill of lading for all containers of ozone 
depleting substance (ODS) shipped to the Defense Depot, Richmond, Virginia. 

 
1.5   DUST AND DEBRIS CONTROL 
 
Prevent the spread of dust and debris on airfield pavements and avoid the 
creation of a nuisance or hazard in the surrounding area.  Do not use water 
if it results in hazardous or objectionable conditions such as, but not 
limited to, ice, flooding, or pollution.  Sweep pavements as often as 
necessary to control the spread of debris that may result in foreign object 
damage potential to aircraft. 

 
1.6   PROTECTION 
 
1.6.1   Traffic Control Signs 
 
Where pedestrian and driver, safety is endangered in the area of removal 
work, use traffic barricades with flashing lights.  Anchor barricades in a 
manner to prevent displacement by wind, jet or prop blast. Notify the 
Contracting Officer prior to beginning such work. 

 
1.6.2   Existing Condititions 
 
Before beginning any demolition work, survey the site and examine the 
drawings and specifications to determine the extent of the work.  Record 
existing work in the presence of the Contracting Officer showing the 
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condition of structures and other facilities adjacent to areas of alteration 
or removal.  Photographs sized 4 inch will be acceptable as a record of 
existing conditions.  Include in the record the elevation of the top of 
foundation walls, the location and extent of cracks and other damage and 
description of surface conditions that exist prior to before starting work. 
It is the Contractor's responsibility to verify and document all required 
outages which will be required during the course of work, and to note these 
outages on the record document.  Submit survey results. 

 
1.6.3   Items to Remain in Place 
 
Take necessary precautions to avoid damage to existing items to remain in 
place, to be reused, or to remain the property of the Government.  Repair or 
replace damaged items as approved by the Contracting Officer.  Coordinate 
the work of this section with all other work indicated.  Construct and 
maintain shoring, bracing, and supports as required.  Ensure that structural 
elements are not overloaded.  Increase structural supports or add new 
supports as may be required as a result of any cutting, removal, or 
demolition work performed under this contract.  Do not overload pavements to 
remain.  Provide new supports and reinforcement for existing construction 
weakened by demolition or removal work.  Repairs, reinforcement, or 
structural replacement require approval by the Contracting Officer prior to 
performing such work. 

 
1.6.4   Existing Construction Limits and Protection 
 
Do not disturb existing construction beyond the extent indicated or 
necessary for installation of new construction. Provide temporary shoring 
and bracing for support of building components to prevent settlement or 
other movement. Provide protective measures to control accumulation and 
migration of dust and dirt in all work areas.  Remove snow, dust, dirt, and 
debris from work areas daily. 

 
1.6.5   Weather Protection 
 
For portions of the building to remain, protect building interior and 
materials and equipment from the weather at all times.  Where removal of 
existing roofing is necessary to accomplish work, have materials and workmen 
ready to provide adequate and temporary covering of exposed areas. 

 
1.6.6   Trees 
 
Protect trees within the project sites which might be damaged during 
demolition, and which are indicated to be left in place, by a 6 foot high 
fence.  Erect and secure fence a minimum of 5 feet from the trunk of 
individual trees or follow the outer perimeter of branches or clumps of 
trees.  Replace any tree designated to remain that is damaged during the 
work under this contract with like-kind or as approved by the Contracting 
Officer. 

 
1.6.7   Utility Service 
 
Maintain existing utilities indicated to stay in service and protect against 
damage during demolition operations. Prior to start of work, utilities 
serving each area of alteration or removal will be shut off by the 
Government and disconnected and sealed by the Contractor. 
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1.6.8   Facilities 
 
Protect electrical and mechanical services and utilities.  Where removal of 
existing utilities and pavement is specified or indicated, provide approved 
barricades, temporary covering of exposed areas, and temporary services or 
connections for electrical and mechanical utilities.  Floors, roofs, walls, 
columns, pilasters, and other structural components that are designed and 
constructed to stand without lateral support or shoring, and are determined 
to be in stable condition, must remain standing without additional bracing, 
shoring, or lateral support until demolished, unless directed otherwise by 
the Contracting Officer.  Ensure that no elements determined to be unstable 
are left unsupported and place and secure bracing, shoring, or lateral 
supports as may be required as a result of any cutting, removal, or 
demolition work performed under this contract. 

  
1.6.9   Protection of Personnel 
 
Before, during and after the demolition work continuously evaluate the 
condition of the structure being demolished and take immediate action to 
protect all personnel working in and around the project site.  No area, 
section, or component of floors, roofs, walls, columns, pilasters, or other 
structural element will be allowed to be left standing without sufficient 
bracing, shoring, or lateral support to prevent collapse or failure while 
workmen remove debris or perform other work in the immediate area. 

 
1.7   BURNING 
 
Burning of materials removed from demolished and deconstructed structures 
will not be permitted on Government property.  
 

1.8   RELOCATIONS 
 
Perform the removal and reinstallation of relocated items as indicated with 
workmen skilled in the trades involved. Repair or replace items to be 
relocated which are damaged by the Contractor with new undamaged items as 
approved by the Contracting Officer. 

 
1.9   REQUIRED DATA 
 
The Demolition plan shall include procedures for coordination with other 
work in progress a detailed description of methods and equipment to be used 
for each operation and of the sequence of operations.  Provide procedures 
for safe conduct of the work in accordance with EM 385-1-1. 

 
1.11   ENVIRONMENTAL PROTECTION 
 
Comply with the Environmental Protection Agency requirements specified. 

 
1.12   USE OF EXPLOSIVES 
 
Use of explosives will not be permitted. 

 
PART 2   PRODUCTS 
 
2.1   FILL MATERIAL 
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a. Comply with excavating, backfilling, and compacting procedures for soils 
used as backfill material to fill basements, voids, depressions or 
excavations resulting from demolition of structures.  Fill material shall 
be waste products from demolition or deconstruction until all waste 
appropriate for this purpose is consumed. 
 

b. Fill material shall conform to the definition of satisfactory soil 
material as defined in AASHTO M 145, Soil Classification Groups A-1, A-2-
4, A-2-5 and A-3.  In addition, fill material shall be free from roots 
and other organic matter, trash, debris, frozen materials, and stones 
larger than 2 inches in any dimension. 
 

c. Proposed fill material must be sampled and tested by an approved soil 
testing laboratory, as follows: 

 
Soil classification AASHTO M 145 

Moisture-density relations AASHTO T 180, Method B or D 

 
PART 3   EXECUTION 
 
3.1   EXISTING FACILITIES TO BE REMOVED 
 
3.1.1   Structures 
 
Remove existing structures indicated to be removed to lowest point below 
grade.  Interior walls, other than retaining walls and partitions, shall be 
removed below grade or to bottom of concrete slab on ground.  Break up 
basement slabs to permit drainage.  Completely remove sidewalks, curbs, 
gutters and street light bases. 

 
3.1.2   Utilities and Related Equipment 
 
3.1.2.1   General Requirements 
 
Do not interrupt existing utilities serving occupied or used facilities, 
except when authorized in writing by the Contracting Officer.  Do not 
interrupt existing utilities serving facilities occupied and used by the 
Government except when approved in writing and then only after temporary 
utility services have been approved and provided. Do not begin demolition 
work until all utility disconnections have been made.  Shut off and cap 
utilities for future use, as indicated. 

 
3.1.2.2   Disconnecting Existing Utilities 
 
Remove existing utilities, as indicated or uncovered by work and terminate 
in a manner conforming to the nationally recognized code covering the 
specific utility and approved by the Contracting Officer.  When utility 
lines are encountered that are not indicated on the drawings, the 
Contracting Officer shall be notified prior to further work in that area.  
Remove meters and related equipment and deliver to a location on the station 
in accordance with instructions of the Contracting Officer. 
  
The Environmental Department, (Code 106.31) shall be notified in all 
instances where unexpected or unusual subsurface conditions or materials are 
encountered, regardless of the location within the shipyard. Remove meters 
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and related equipment and deliver to a location in accordance with 
instructions of the Contracting Officer. 

 
3.1.3   Paving and Slabs 
 
Remove, ground, scarified, sawcut, concrete and asphaltic concrete paving 
and slabs, including aggregate base as indicated to a depth required below 
grade.  Provide neat sawcuts at limits of pavement removal as indicated. 
Pavement and slabs designated to be recycled and utilized in this project 
shall be moved, ground and stored as directed by the Contracting Officer.  
Pavement and slabs not to be used in this project shall be removed from the 
Installation at Contractor's expense. 

 
3.1.4   Concrete 
 
Saw concrete along straight lines to a depth of a minimum 2 inch.  Make each 
cut in walls perpendicular to the face and in alignment with the cut in the 
opposite face.  Break out the remainder of the concrete provided that the 
broken area is concealed in the finished work, and the remaining concrete is 
sound.  At locations where the broken face cannot be concealed, grind smooth 
or saw cut entirely through the concrete. 

 
3.1.5   Miscellaneous Metal 
 
Scrap metal shall become the Contractor's property.  Recycle scrap metal to 
the greatest extent possible as part of demolition operations.  Provide 
separate containers to collect scrap metal and transport to a scrap metal 
collection or recycle facility. 

 
3.1.6   Patching 
 
Where removals leave holes and damaged surfaces exposed in the finished work, 
patch and repair these holes and damaged surfaces to match adjacent finished 
surfaces, using on-site materials when available.  Where new work is to be 
applied to existing surfaces, perform removals and patching in a manner to 
produce surfaces suitable for receiving new work.  Finished surfaces of 
patched area shall be flush with the adjacent existing surface and shall 
match the existing adjacent surface as closely as possible as to texture and 
finish.   

 
3.2   CONCURRENT EARTH-MOVING OPERATIONS 
 
Do not begin excavation, filling, and other earth-moving operations that are 
sequential to demolition work in areas occupied by structures to be 
demolished until all demolition in the area has been completed and debris 
removed.  Fill holes, open basements and other hazardous openings. 

 
3.3   DISPOSITION OF MATERIAL 
 
The disposition of all Non-Bulk Hazardous Waste/Recovery Materials shall be 
governed by Section 01575 as modified for work done at Norfolk Naval 
Shipyard.  All Non-Bulk Hazardous Waste/Recovery Materials shall be stored 
in Contractor-provided appropriate UN Performance Oriented Packaging (POP) 
containers with watertight lids in accordance with NNSI P5090.2 VOL II CH. 
38.  Small quantities of Bulk Hazardous Waste/Recovery Materials shall be 
stored in one cubic yard fabric boxes provided by the Government not to 
exceed six boxes.  Larger demolition projects requiring bulk storage shall 
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use either 20 or 40 cubic yard roll-off boxes provided by the Government. 
The storage areas are authorized by the Environmental Department.  The 
Environmental Coordinator shall ensure the storage area is properly posted, 
outage date entered on the label, and containers are kept closed and secured 
at all times except when adding waste.  Upon completion of packaging, the 
Environmental Coordinator will be contacted for disposal requirements via 
the Contracting Officer.  Notification shall be made to the Environmental 
Department on the same day the container is filled.  Material in excess of 
55 gallons in the Satellite Accumulation Areas cannot be stored for longer 
than 72 hours.  The Government shall dispose of all hazardous waste.  The 
Contractor shall dispose of all other wastes as described herein. 

 
3.3.1   Title to Materials 
 
Except for salvaged items specified in related Sections, and for materials 
or equipment scheduled for salvage, all materials and equipment removed and 
not reused or salvaged, shall become the property of the Contractor and 
shall be removed from Government property.  Title to materials resulting 
from demolition, and materials and equipment to be removed, is vested in the 
Contractor upon approval by the Contracting Officer of the Contractor's 
demolition and removal procedures, and authorization by the Contracting 
Officer to begin demolition.  The Government will not be responsible for the 
condition or loss of, or damage to, such property after contract award.  
Showing for sale or selling materials and equipment on site is prohibited. 

 
3.3.2   Reuse of Materials and Equipment 
 
Remove and store materials and equipment indicated to be reused or relocated 
to prevent damage, and reinstall as the work progresses. 

 
3.3.3   Salvaged Materials and Equipment 
 
Remove materials and equipment that are specified to be removed by the 
Contractor as directed by the Contracting Officer. 

 
a. Salvage items and material to the maximum extent possible. 

 
b. Store all materials salvaged for the Contractor as approved by the 
Contracting Officer and remove from Government property before 
completion of the contract.  On site sales of salvaged material for the 
Contractor is prohibited. 

 
   -- End of Section --
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SECTION 02 82 16.00 20 
 

ENGINEERING CONTROL OF ASBESTOS CONTAINING MATERIALS 
08/11 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

 
ANSI Z88.2 (2006) Respiratory Protection – Respirator 

Use-Physical Qualifications for Personnel  
 
AIHA Z9.2 (2012) Fundamentals Governing the Design and 

Operation of Local Exhaust Ventilation 
Systems 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM C732 (2006; R 2012) Aging Effects of Artificial 

Weathering on Latex Sealants 
 
ASTM D2794 (1993; R 2010) Resistance of Organic Coatings 

to the Effects of Rapid Deformation (Impact) 
 
ASTM D522 (2014) Mandrel Bend Test of Attached Organic 

Coatings 
 
ASTM E119 (2014) Standard Test Methods for Fire Tests 

of Building Construction and Materials 
 
ASTM E1368 (2014) Visual Inspection of Asbestos 

Abatement Projects 
 
ASTM E1494 (2012) Encapsulants for Spray- or Trowel-

Applied Friable Asbestos-Containing Building 
Materials 

 
ASTM E736 (2000; R 2011) Cohesion/Adhesion of Sprayed 

Fire-Resistive Materials Applied to 
Structural Members 

 
ASTM E84 (2015a) Standard Test Method for Surface 

Burning Characteristics of Building Materials 
 
ASTM E96/E96M (2014) Standard Test Methods for Water Vapor 

Transmission of Materials 
 

 
 
STATE OF VIRGINIA ADMINISTRATIVE CODE (VAC) 

 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 
 

 
 

Page 170 

16 VAC 25-20-30 Title 16, Agency 25, Chapter 20, Section 30: 
Notification and Permit Fee 

 
U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 

 
EPA 560/5-85-024 (1985) Guidance for Controlling Asbestos-

Containing Materials in Buildings (Purple 
Book) 

 
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

 
29 CFR 1926.103 Respiratory Protection 

 
29 CFR 1926.1101 Asbestos 

 
29 CFR 1926.200 Accident Prevention Signs and Tags 

 
29 CFR 1926.51 Sanitation 

 
29 CFR 1926.59 Hazard Communication 

 
40 CFR 61-SUBPART A General Provisions 

 
40 CFR 61-SUBPART M National Emission Standard for Asbestos 

 
40 CFR 763 Asbestos 

 
U.S. NAVAL FACILITIES ENGINEERING COMMAND (NAVFAC) 

 
ND OPNAVINST 5100.23 (2005; Rev G) Navy Occupational Safety and 

Health (NAVOSH) Program Manual 
 

UNDERWRITERS LABORATORIES (UL) 
 
UL 586 (2009; Reprint Sep 2014) Standard for High-

Efficiency, Particulate, Air Filter Units 
 
1.2   DEFINITIONS 
 
1.2.1   ACM 
 
Asbestos Containing Materials. 

 
1.2.2   Amended Water 
 
Water containing a wetting agent or surfactant with a maximum surface 
tension of 0.00042 psi. 

 
1.2.3   Area Sampling 
 
Sampling of asbestos fiber concentrations which approximates the 
concentrations of asbestos in the theoretical breathing zone but is not 
actually collected in the breathing zone of an employee. 

 
1.2.4   Asbestos 
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The term asbestos includes chrysotile, amosite, crocidolite, tremolite 
asbestos, anthophyllite asbestos, and actinolite asbestos and any of these 
minerals that has been chemically treated or altered.  Materials are 
considered to contain asbestos if the asbestos content of the material is 
determined to be at least one tenth of one percent. 

 
1.2.5   Asbestos Control Area 
 
That area where asbestos removal operations are performed which is isolated 
by physical boundaries which assist in the prevention of the uncontrolled 
release of asbestos dust, fibers, or debris.  Two examples of an asbestos 
control area are:  a full containment and a "glovebag". 

 
1.2.6   Asbestos Fibers 
 
Those fibers having an aspect ratio of at least 3:1 and longer than 5 
micrometers as determined by National Institute for Occupational Safety and 
Health (NIOSH) Method 7400. 

 
1.2.7   Asbestos Permissible Exposure Limit 
 
0.1 fibers per cubic centimeter of air as an 8-hour time weighted average 
measured in the breathing zone as defined by 29 CFR 1926.1101 or other 
Federal legislation having legal jurisdiction for the protection of workers 
health.  

 
1.2.8   Background 
 
The ambient airborne asbestos concentration in an uncontaminated area as 
measured prior to any asbestos hazard abatement efforts.  Background 
concentrations for other (contaminated) areas are measured in similar but 
asbestos free locations. 

 
1.2.9   Contractor 
 
The Contractor is that individual, or entity under contract to the Navy to 
perform the herein listed work. 

 
1.2.10   Competent Person 
 
A person meeting the requirements for competent person as specified in 29 
CFR 1926.1101 including a person capable of identifying existing asbestos 
hazards in the workplace and selecting the appropriate control strategy for 
asbestos exposure, who has the authority to take prompt corrective measures 
to eliminate them, and is specifically trained in a training course which 
meet the criteria of EPA's Model Accreditation Plan (40 CFR 763) for project 
designer or supervisor, or its equivalent. The competent person shall have a 
current Commonwealth of Virginia asbestos contractors or supervisors license. 

 
1.2.11   Encapsulation 
 
The abatement of an asbestos hazard through the appropriate use of chemical 
encapsulants. 

 
1.2.12   Encapsulants 
 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 
 

 
 

Page 172 

Specific materials in various forms used to chemically or physically entrap 
asbestos fibers in various configurations to prevent these fibers from 
becoming airborne.  There are four types of encapsulants as follows which 
must comply with performance requirements as specified herein. 

 
a. Removal Encapsulant (can be used as a wetting agent) 

 
b. Bridging Encapsulant (used to provide a tough, durable surface coating 
to asbestos containing material) 

 
c. Penetrating Encapsulant (used to penetrate the asbestos containing 
material encapsulating all asbestos fibers and preventing fiber release 
due to routine mechanical damage) 

 
d. Lock-Down Encapsulant (used to seal off or "lock-down" minute asbestos 
fibers left on surfaces from which asbestos containing material has been 
removed). 

 
1.2.13   Friable Asbestos Material 
 
One percent asbestos containing material that can be crumbled, pulverized, 
or reduced to powder by hand pressure when dry. 

 
1.2.14   Full Containment 
 
Those engineering control techniques described in 29 CFR 1926.1101 Appendix 
G. 

 
1.2.15   Glovebag Technique 
 
Those asbestos removal and control techniques put forth in 29 CFR 1926.1101 
Appendix G including mini-enclosure. All uses of the glovebag techniques 
will require that the glovebag be maintained under negative pressure from 
the start of the removal operation up to the time the glovebag is removed.  
Under no circumstances shall a glovebag be used for more than one removal 
operation. 

 
1.2.16   HEPA Filter Equipment 
 
High efficiency particulate air (HEPA) filtered vacuum and/or exhaust 
ventilation equipment with a filter system capable of collecting and 
retaining asbestos fibers.  Filters shall retain 99.97 percent of particles 
0.3 microns or larger as indicated in UL 586. 

 
1.2.17   Nonfriable Asbestos Material 
 
Material that contains asbestos in which the fibers have been immobilized by 
a bonding agent, coating, binder, or other material so that the asbestos is 
well bound and will not normally release asbestos fibers during any 
appropriate use, handling, storage or transportation.  It is understood that 
asbestos fibers may be released under other conditions such as demolition, 
removal, or mishap. 

 
1.2.18   Personal Sampling 
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Air sampling which is performed to determine asbestos fiber concentrations 
within the breathing zone of a specific employee, as performed in accordance 
with 29 CFR 1926.1101. 

 
1.2.19   Private Qualified Person (PQP) 
 
That qualified person hired by the Contractor to perform the herein listed 
tasks. 

 
1.2.20   Qualified Person (QP) 
 
A Registered Architect, Professional Engineer, Certified Industrial 
Hygienist, consultant or other qualified person who has successfully 
completed training and is therefore accredited under a legitimate State 
Model Accreditation Plan as described in 40 CFR 763 as a Building Inspector, 
Contractor/Supervisor Abatement Worker, and Asbestos Project Designer; and 
has successfully completed the National Institute of Occupational Safety and 
Health (NIOSH) 582 course "Sampling and Evaluating Airborne Asbestos Dust" 
or equivalent.  The QP must be qualified to perform visual inspections as 
indicated in ASTM E1368.  The QP shall be appropriately licensed in the 
State of Virginia. 

 
1.2.21   TEM 
 
Refers to Transmission Electron Microscopy. 

 
1.2.22   Time Weighted Average (TWA) 
 
The TWA is an 8-hour time weighted average airborne concentration of 
asbestos fibers. 

 
1.2.23   Wetting Agent 
 
A chemical added to water to reduce the water's surface tension thereby 
increasing the water's ability to soak into the material to which it is 
applied.  An equivalent wetting agent must have a surface tension of at most 
0.00042 psi. 

 
1.3   REQUIREMENTS 
 
1.3.1   Description of Work 
 
The work covered by this section includes the handling and control of 
asbestos containing materials and describes some of the resultant procedures 
and equipment required to protect workers, the environment and occupants of 
the building or area, or both, from contact with airborne asbestos fibers.  
The work also includes the disposal of any asbestos containing materials 
generated by the work.  More specific operational procedures shall be 
outlined in the Asbestos Hazard Abatement Plan called for elsewhere in this 
specification.  The asbestos work includes the demolition and removal or 
encapsulation of the Asbestos Hazard which is governed by 40 CFR 763.  Under 
normal conditions non-friable or chemically bound materials containing 
asbestos would not be considered hazardous; however, this material may 
release airborne asbestos fibers during demolition and removal and therefore 
must be handled in accordance with the removal and disposal procedures as 
specified herein.  Provide full containment and/or glovebag with mini-
containment techniques as outlined in this specification.  The Navy will 
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evacuate the work area during the asbestos abatement work. All asbestos 
removal work shall be supervised by a competent person as specified herein. 

 
1.3.2   Medical Requirements 
 
Provide medical requirements including but not limited to medical 
surveillance and medical record keeping as listed in 29 CFR 1926.1101.   

 
1.3.2.1   Medical Examinations 
 
Before exposure to airborne asbestos fibers, provide workers with a 
comprehensive medical examination as required by 29 CFR 1926.1101 or other 
pertinent State or local directives.  This requirement must have been 
satisfied within the 12 months prior to the start of work on this contract.  
The same medical examination shall be given on an annual basis to employees 
engaged in an occupation involving asbestos and within 30 calendar days 
before or after the termination of employment in such occupation.  
Specifically identify x-ray films of asbestos workers to the consulting 
radiologist and mark medical record jackets with the word "ASBESTOS." 

 
1.3.2.2   Medical Records 
 
Maintain complete and accurate records of employees' medical examinations, 
medical records, and exposure data for a period of indefinite time after 
termination of employment and make records of the required medical 
examinations and exposure data available for inspection and copying to:  The 
Assistant Secretary of Labor for Occupational Safety and Health (OSHA), or 
authorized representatives of them, and an employee's physician upon the 
request of the employee or former employee. 

 
1.3.3   Employee Training 
 
Submit certificates, prior to the start of work signed by each employee 
indicating that the employee has received training in the proper handling of 
materials and wastes that contain asbestos in accordance with 40 CFR 763; 
understands the health implications and risks involved, including the 
illnesses possible from exposure to airborne asbestos fibers; understands 
the use and limits of the respiratory equipment to be used; and understands 
the results of monitoring of airborne quantities of asbestos as related to 
health and respiratory equipment as indicated in 29 CFR 1926.1101 on an 
initial and annual basis.  Certificates shall be organized by individual 
worker, not grouped by type of certification.  Post appropriate evidence of 
compliance with the training requirements of 40 CFR 763.  Train all 
personnel involved in the asbestos control work in accordance with United 
States Environmental Protection Agency (USEPA) Asbestos Hazard Emergency 
Response Act (AHERA) training criteria or State training criteria whichever 
is more stringent.  The Contractor shall document the training by providing:  
dates of training, training entity, course outline, names of instructors, 
and qualifications of instructors upon request by the Contracting Officer.  
Furnish each employee with respirator training and fit testing administered 
by the PQP as required by 29 CFR 1926.1101.  Fully cover engineering and 
other hazard control techniques and procedures. All asbestos workers shall 
have a current Commonwealth of Virginia asbestos worker's license. 

 
1.3.4   Permits, Licenses, and Notifications 
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Obtain necessary permits and licenses in conjunction with asbestos removal, 
encapsulation, hauling, and disposition, and furnish timely notification of 
such actions required by Federal, State, regional, and local authorities 
prior to the start of work.  Notify the Asbestos Control Clerk, Department 
of Labor and Industry, local air pollution control district/agency and the 
Contracting Officer in writing 10 working days prior to commencement of work 
in accordance with 40 CFR 61-SUBPART M and 16 VAC 25-20-30.  Notify the 
Contracting Officer and other appropriate Government agencies in writing 20 
working days prior to the start of asbestos work as indicated in applicable 
laws, ordinances, criteria, rules, and regulations.  Submit copies of all 
Notifications to the Contracting Officer. 

 
1.3.5   Environment, Safety and Health Compliance 
 
In addition to detailed requirements of this specification, comply with 
those applicable laws, ordinances, criteria, rules, and regulations of 
Federal, State, regional, and local authorities regarding handling, storing, 
transporting, and disposing of asbestos waste materials. 

 
1.3.6   Respiratory Protection Program 
 
Establish and implement a respirator program as required by ANSI Z88.2, 29 
CFR 1926.1101, and 29 CFR 1926.103.  Submit a written description of the 
program to the Contracting Officer.  Submit a written program manual or 
operating procedure including methods of compliance with regulatory statutes. 

 
1.3.6.1   Respirator Program Records 
 
Submit records of the respirator program as required by ANSI Z88.2, 29 CFR 
1926.103, and 29 CFR 1926.1101. 

 
1.3.7   Asbestos Hazard Control Supervisor 
 
The Contractor shall be represented on site by a supervisor, trained using 
the model Contractor accreditation plan as indicated in the Federal statutes 
for all portions of the herein listed work. 

 
1.3.8   Hazard Communication 
 
Adhere to all parts of 29 CFR 1926.59 and provide the Contracting Officer 
with a copy of the Material Safety Data Sheets (MSDS) for all materials 
brought to the site. 

 
1.3.9   Asbestos Hazard Abatement Plan 
 
Submit a detailed plan of the safety precautions such as lockout, tagout, 
tryout, fall protection, and equipment and work procedures to be used in the 
encapsulation, and/or demolition and removal of materials containing 
asbestos.  The plan, not to be combined with other hazard abatement plans, 
shall be prepared, signed, and sealed by the PQP.  Provide a Table of 
Contents for each abatement submittal, which shall follow the sequence of 
requirements in the contract.  Such plan shall include but not be limited to 
the precise personal protective equipment to be used including, but not 
limited to, respiratory protection, type of whole-body protection, the 
location of asbestos control areas including clean and dirty areas, buffer 
zones, showers, storage areas, change rooms, removal and/or encapsulation 
method, interface of trades involved in the construction, sequencing of 
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asbestos related work, disposal plan, type of wetting agent and asbestos 
sealer to be used, locations of local exhaust equipment, planned air 
monitoring strategies, and a detailed description of the method to be 
employed in order to control environmental pollution.  The plan shall also 
include (both fire and medical emergency) response plans.  The Asbestos 
Hazard Abatement Plan must be approved in writing prior to starting any 
asbestos work.  The Contractor, Asbestos Hazard Control Supervisor, and PQP 
shall meet with the Contracting Officer prior to beginning work, to discuss 
in detail the Asbestos Hazard Abatement Plan, including work procedures and 
safety precautions.  Once approved by the Contracting Officer, the plan will 
be enforced as if an addition to the specification.  Any changes required in 
the specification as a result of the plan shall be identified specifically 
in the plan to allow for free discussion and approval by the Contracting 
Officer prior to starting work. 

 
1.3.10   Testing Laboratory 
 
Submit the name, address, and telephone number of the testing laboratory 
selected for the sampling, or analysis, and reporting of airborne 
concentrations of asbestos fibers along with evidence that the laboratory 
selected holds the appropriate State license and/or permits and 
certification that the laboratory is American Industrial Hygiene Association 
(AIHA) accredited and that persons counting the samples have been judged 
proficient by current inclusion on the AIHA Asbestos Analysis Registry (AAR) 
and successful participation of the laboratory in the Proficiency Analytical 
Testing (PAT) Program.  Where analysis to determine asbestos content in bulk 
materials or transmission electron microscopy is required, submit evidence 
that the laboratory is accredited by the National Institute of Science and 
Technology (NIST) under National Voluntary Laboratory Accreditation Program 
(NVLAP) for asbestos analysis.  The testing laboratory firm shall be 
independent of the asbestos contractor and shall have no employee or 
employer relationship which could constitute a conflict of interest.  The 
testing laboratory firm shall be independent of the asbestos Contractor and 
shall have no employee or employer relationship which could constitute a 
conflict of interest. 

 
1.3.11   Landfill Approval 
 
Submit written evidence that the landfill is for asbestos disposal by the 
U.S. Environmental Protection Agency, Region 3, Air Enforcement Section 
(38W12), and local regulatory agencies.  Within 3 working days after 
delivery, submit detailed delivery tickets, prepared, signed, and dated by 
an agent of the landfill, certifying the amount of asbestos materials 
delivered to the landfill. Submit a copy of the waste shipment records 
within 1 day of the shipment leaving the project site. 

 
1.3.12   Medical Certification 
 
Provide a written certification for each worker and supervisor, signed by a 
licensed physician indicating that the worker and supervisor has met or 
exceeded all of the medical prerequisites listed herein and in 29 CFR 
1926.1101 and 29 CFR 1926.103 as prescribed by law.  Submit certificates 
prior to the start of work but after the main abatement submittal. 

 
1.4   SUBMITTALS 
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Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-03 Product Data 

 
Local exhaust equipment; G 

 
Vacuums; G 

 
Respirators; G 

 
Pressure differential automatic recording instrument; G 

 
Amended water; G 

 
Glovebags; G 

 
Material Safety Data Sheets (MSDS) for all materials proposed for 
transport to the project site; G 

 
Encapsulants; G 

 
SD-06 Test Reports 

 
Air sampling results; G 

 
Pressure differential recordings for local exhaust system; G 

 
Asbestos disposal quantity report; G 

 
Encapsulation test patches; G 

 
Clearance sampling; G 

 
SD-07 Certificates 
 

Asbestos hazard abatement plan; G 
 

Testing laboratory; G 
 

Private qualified person documentation; G 
 

Contractor's license; G 
 

Competent person documentation; G 
 

Worker's license; G 
 

Landfill approval; G 
 

Employee training; G 
 

Test of HEPA filtered equipment; G 
 

Medical certification requirements; G 
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Waste shipment records and if applicable exemption report; G 

 
Respiratory Protection Program; G 

 
Delivery tickets; G 

 
Vacuums; G 

 
Water filtration equipment; G 

 
Ventilation systems; G 

 
Other equipment used to contain airborne asbestos fibers; G 

 
Chemical encapsulants sealers; G 

 
Notifications 

 
  Show compliance with ANSI Z9.2 by providing manufacturers' 
certifications. 

 
SD-11 Closeout Submittals 

 
Notifications; G 

 
Rental equipment; G 

 
Respirator program records; G 

 
Permits and licenses; G 

 
Protective clothing decontamination quality control records; G 

 
Protective clothing decontamination facility notification; G 

 
1.5   QUALITY ASSURANCE 
 
1.5.1   Private Qualified Person Documentation 
 
Submit the name, address, and telephone number of the Private Qualified 
Person (PQP) selected to prepare the Asbestos Hazard Abatement Plan, direct 
monitoring and training, and documented evidence that the PQP has 
successfully completed training in and is accredited and where required is 
certified as, a Building Inspector, Contractor/Supervisor Abatement Worker, 
and Asbestos Project Designer as described by 40 CFR 763 and has 
successfully completed the National Institute of Occupational Safety and 
Health (NIOSH) 582 course "Sampling and Evaluating Airborne Asbestos Dust" 
or equivalent.  The PQP shall be appropriately licensed in the Commonwealth 
of Virginia as a Project Monitor. The PQP and the asbestos contractor shall 
not have an employee/employer relationship or financial relationship which 
could constitute a conflict of interest.  The PQP shall be a first tier 
subcontractor. 

 
1.5.2   Competent Person Documentation 
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Submit training certification and a current Commonwealth of Virginia 
Asbestos Contractor's and Supervisor's License. 

 
1.5.3   Worker's License 
 
Submit documentation that requires all workers have a current Commonwealth 
of Virginia Asbestos Workers License. 

 
1.5.4   Contractor's License 
 
Contractor shall have current Virginia asbestos contractor's license. Submit 
a copy of the asbestos contractor's license issued by the Commonwealth of 
Virginia. 

 
1.5.5   Air Sampling Results 
 
Complete fiber counting and provide results to the PQP and NC for review 
within 16 hours of the "time off" of the sample pump.  Notify the 
Contracting Officer immediately of any airborne levels of asbestos fibers in 
excess of the acceptable limits.  Submit sampling results to the Contracting 
Officer and the affected Contractor employees where required by law within 3 
working days, signed by the testing laboratory employee performing air 
sampling, the employee that analyzed the sample, and the PQP and NC.  Notify 
the Contractor and the Contracting Officer immediately of any variance in 
the pressure differential, which could cause adjacent unsealed areas to have 
asbestos fiber concentrations in excess of 0.01 fibers per cubic centimeter 
or background whichever is higher.  In no circumstance shall levels exceed 
0.1 fibers per cubic centimeter. 

 
1.5.6   Pressure Differential Recordings for Local Exhaust System 
 
Provide a local exhaust system that creates a negative pressure of at least 
0.02 inches of water relative to the pressure external to the enclosure and 
operate it continuously, 24 hours a day, until the temporary enclosure of 
the asbestos control area is removed.  Submit pressure differential 
recordings for each work day to the PQP and NC for review and to the 
Contracting Officer within 24 hours from the end of each work day. 

 
1.5.7   Protective Clothing Decontamination Quality Control Records 
 
Provide all records that document quality control for the decontamination of 
reusable outer protective clothing. 

 
1.5.8   Protective Clothing Decontamination Facility Notification 
 
Submit written evidence that persons who decontaminate, store, or transport 
asbestos contaminated clothing used in the performance of this contract were 
duly notified in accordance with 29 CFR 1926.1101. 

 
1.6   EQUIPMENT 
 
1.6.1   Rental Equipment 
 
Provide a copy of the written notification to the rental company concerning 
the intended use of the equipment and the possibility of asbestos 
contamination of the equipment. 
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1.7   HEPA FILTERED EQUIPMENT 
 
All equipment equipped with HEPA filters shall be tested every 90 days to 
verify that the unit will contain 99.95 percent of particles 0.7 microns or 
larger. 

 
PART 2   PRODUCTS 
 
2.1   ENCAPSULANTS 
 
Shall conform to current USEPA requirements, shall contain no toxic or 
hazardous substances as defined in 29 CFR 1926.59, and shall conform to the 
following performance requirements. 

 
2.1.1   Removal Encapsulants 
 
  Requirement                                    Test Standard 
 
  Flame Spread - 25, Smoke Emission - 50         ASTM E84 
 
  Life Expectancy - 20 years                     ASTM C732 Accelerated 
                                                 Aging Test 
 
  Permeability - Minimum 0.4 perms               ASTM E96/E96M 
 
2.1.2   Bridging Encapsulant 
 
  Requirement                                    Test Standard 
 
  Flame Spread - 25, Smoke Emission - 50         ASTM E84 
 
  Life Expectancy - 20 years                     ASTM C732 Accelerated 
                                                 Aging Test 
 
  Permeability - Minimum 0.4 perms               ASTM E96/E96M 
 
  Fire Resistance - Negligible effect on         ASTM E119 
  fire resistance rating over 3 hour test 
  (Classified by UL for use over fibrous 
  and cementitious sprayed fireproofing) 
  
  Impact Resistance - Minimum                    ASTM D2794 
  43 in/lb Gardner Impact Test 
 
  Flexibility - no rupture or cracking           ASTM D522 
                                                 Mandrel Bend Test 
 
2.1.3   Penetrating Encapsulant 
 
  Requirement                                    Test Standard 
 
  Flame Spread - 25, Smoke Emission - 50         ASTM E84 
 
  Life Expectancy - 20 years                     ASTM C732 Accelerated 
                                                 Aging Test 
 
  Permeability - Minimum 0.4 perms               ASTM E96/E96M 
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  Cohesion/Adhesion Test -                       ASTM E736 
  50 pounds of force/foot 
 
  Fire Resistance - Negligible effect on         ASTM E119 
  fire resistance rating over 3 hour test 
  (Classified by UL for use over fibrous 
  and cementitious sprayed fireproofing) 
  
  Impact Resistance - Minimum                    ASTM D2794 
  43 in/lb                    Gardner Impact Test 
 
  Flexibility - no rupture or cracking           ASTM D522 
                                                 Mandrel Bend Test 
 
2.1.4   Lock-down Encapsulant 
 
  Requirement                                    Test Standard 
 
  Flame Spread:  25, Smoke Emission - 50         ASTM E84 
 
  Life Expectancy:  20 years                     ASTM C732 Accelerated 
                                                 Aging Test 
 
  Permeability:  Minimum 0.4 perms               ASTM E96/E96M 
 
  Fire Resistance:  Negligible effect on         ASTM E119 
  fire resistance rating over 3 hour test 
  (Tested with fireproofing over encapsulant 
  applied directly to steel member) 
  
  Bond Strength: 100 pounds of force/foot        ASTM E736 
  (Tests compatibility with cementitious and fibrous fireproofing) 
 
PART 3   EXECUTION 
 
3.1   EQUIPMENT 
 
At all times, provide the Contracting Officer or the Contracting Officer's 
Representative, with at least two complete sets of personal protective 
equipment as required for entry to and inspection of the asbestos control 
area.  Provide equivalent training to the Contracting Officer or a 
designated representative as provided to Contractor employees in the use of 
the required personal protective equipment.  Provide manufacturer's 
certificate of compliance for all equipment used to contain airborne 
asbestos fibers. 

 
3.1.1   Respirators 
 
Select respirators from those approved by the National Institute for 
Occupational Safety and Health (NIOSH), Department of Health and Human 
Services. 

 
3.1.1.1   Respirators for Handling Asbestos 
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Provide personnel engaged in pre-cleaning, cleanup, handling, encapsulation 
and/or removal and demolition of asbestos materials with respiratory 
protection as indicated in 29 CFR 1926.1101 and 29 CFR 1926.103. 

 
3.1.2   Exterior Whole Body Protection 
 
3.1.2.1   Outer Protective Clothing 
 
Provide personnel exposed to asbestos with disposable "non-breathable," or 
reusable "non-breathable" whole body outer protective clothing, head 
coverings, gloves, and foot coverings.  Provide disposable plastic or rubber 
gloves to protect hands.  Cloth gloves may be worn inside the plastic or 
rubber gloves for comfort, but shall not be used alone.  Make sleeves secure 
at the wrists, make foot coverings secure at the ankles, and make clothing 
secure at the neck by the use of tape.  Reusable whole body outer protective 
clothing shall be either disposed of as asbestos contaminated waste upon 
exiting from the asbestos regulated work area or be properly decontaminated. 

 
3.1.2.2   Work Clothing 
 
Provide cloth work clothes for wear under the outer protective clothing and 
foot coverings and either dispose of or properly decontaminate them as 
recommended by the PQP after each use. 

 
3.1.2.3   Personal Decontamination Unit 
 
Provide a temporary, negative pressure unit with a separate decontamination 
locker room and clean locker room with a shower that complies with 29 CFR 
1926.51(f)(4)(ii) through (V) in between for personnel required to wear 
whole body protective clothing.  Provide two separate lockers for each 
asbestos worker, one in each locker room. Keep street clothing and street 
shoes in the clean locker.  HEPA vacuum and remove asbestos contaminated 
disposable protective clothing while still wearing respirators at the 
boundary of the asbestos work area and seal in impermeable bags or 
containers for disposal.  HEPA vacuum and remove asbestos contaminated 
reusable protective clothing while still wearing respirators at the boundary 
of the asbestos work area, seal in two impermeable bags, label outer bag as 
asbestos contaminated waste, and transport for decontamination.  Do not wear 
work clothing between home and work.  Locate showers between the 
decontamination locker room and the clean locker room and require that all 
employees shower before changing into street clothes.  Collect used shower 
water and filter with approved water filtration equipment to remove asbestos 
contamination.  Dispose of filters and residue as asbestos waste. Discharge 
clean water to the sanitary system.  Dispose of asbestos contaminated work 
clothing as asbestos contaminated waste or properly decontaminate as 
specified in the Contractor's Asbestos Hazard Abatement Plan.  
Decontamination units shall be physically attached to the asbestos control 
area.  Build both a personnel decontamination unit and an equipment 
decontamination unit onto and integral with each asbestos control area. 

 
3.1.2.4   Decontamination of Reusable Outer Protective Clothing 
 
When reusable outer protective clothing is used, transport the double bagged 
clothing to a previously notified commercial/industrial decontamination 
facility for decontamination.  Perform non-destructive testing to determine 
the effectiveness of asbestos decontamination.  If representative sampling 
is used, ensure the statistical validity of the sampling results.  If 
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representative sampling is used, reject any entire batch in which any of the 
pieces exceed 40 fibers per square millimeter.  Inspect reusable protective 
clothing prior to use to ensure that it will provide adequate protection and 
is not or is not about to become ripped, torn, deteriorated, or damaged, and 
that it is not visibly contaminated.  Notify, in writing, all personnel 
involved in the decontamination of reusable outer protective clothing as 
indicated in 29 CFR 1926.1101. 

 
3.1.2.5   Eye Protection 
 
Provide goggles to personnel engaged in asbestos abatement operations when 
the use of a full face respirator is not required. 

 
3.1.3   Warning Signs and Labels 
 
Provide warning signs printed in English at all approaches to asbestos 
control areas.  Locate signs at such a distance that personnel may read the 
sign and take the necessary protective steps required before entering the 
area.  Provide labels and affix to all asbestos materials, scrap, waste, 
debris, and other products contaminated with asbestos. 

 
3.1.3.1   Warning Sign 
 
Provide vertical format conforming to 29 CFR 1926.200, and 29 CFR 1926.1101 
minimum 20 by 14 inches displaying the following legend in the lower panel: 

 
  Legend                               Notation 
 
  Danger                               one inch Sans Serif 
                                       Gothic or Block 
 
  Asbestos                             one inch Sans Serif 
                                       Gothic or Block 
 
  Cancer and Lung Disease Hazard       1/4 inch Sans Serif 
                                       Gothic or Block 
 
  Authorized Personnel Only            1/4 inch Gothic 
 
  Respirators and Protective           1/4 inch Gothic 
  Clothing are Required in 
  this Area 
 
Spacing between lines shall be at least equal to the height of the upper of 
any two lines. 

 
3.1.3.2   Warning Labels 
 
Provide labels conforming to 29 CFR 1926.1101 of sufficient size to be 
clearly legible, displaying the following legend: 

 
DANGER 

 
CONTAINS ASBESTOS FIBERS 

 
AVOID CREATING DUST 
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CANCER AND LUNG DISEASE HAZARD 
 

BREATHING ASBESTOS DUST MAY 
CAUSE SERIOUS BODILY HARM 

 
 
3.1.4   Local Exhaust System 
 
Provide a local exhaust system in the asbestos control area in accordance 
with AIHA Z9.2 and 29 CFR 1926.1101 that will provide at least four air 
changes per hour inside of the negative pressure enclosure.  Local exhaust 
equipment shall be operated 24 hours per day, until the asbestos control 
area is removed and shall be leak proof to the filter and equipped with HEPA 
filters.  Maintain a minimum pressure differential in the control area of 
minus 0.02 inch of water column relative to adjacent, unsealed areas.  
Provide continuous 24-hour per day monitoring of the pressure differential 
with a pressure differential automatic recording instrument.  In no case 
shall the building ventilation system be used as the local exhaust system 
for the asbestos control area. Filters on exhaust equipment shall conform to 
ANSI Z9.2 and UL 586.  The local exhaust system shall terminate out of doors 
and remote from any public access or ventilation system intakes. 

 
3.1.5   Tools 
 
Vacuums shall be leak proof to the filter and equipped with HEPA filters.  
Filters on vacuums shall conform to ANSI Z9.2 and UL 586.  Do not use power 
tools to remove asbestos containing materials unless the tool is equipped 
with effective, integral HEPA filtered exhaust ventilation systems.  Remove 
all residual asbestos from reusable tools prior to storage or reuse. 

 
3.1.6   Rental Equipment 
 
If rental equipment is to be used, furnish written notification to the 
rental agency concerning the intended use of the equipment and the 
possibility of asbestos contamination of the equipment. 

 
3.1.7   Glovebags 
 
Submit written manufacturers proof that glovebags will not break down under 
expected temperatures and conditions. 

 
3.2   WORK PROCEDURE 
 
Perform asbestos related work in accordance with 29 CFR 1926.1101, 40 CFR 
61-SUBPART M, and as specified herein. Use wet or if given prior EPA 
approval, dry removal procedures or appropriate encapsulation procedures as 
listed in the asbestos hazard abatement plan and full containment and/or 
techniques.  Personnel shall wear and utilize protective clothing and 
equipment as specified herein.  Eating, smoking, drinking, chewing gum, 
tobacco, or applying cosmetics shall not be permitted in the asbestos work 
or control areas.  Personnel of other trades not engaged in the 
encapsulation, removal and/or demolition of asbestos containing material 
shall not be exposed at any time to airborne concentrations of asbestos 
unless all the personnel protection and training provisions of this 
specification are complied with by the trade personnel.  Seal all roof top 
penetrations, except plumbing vents, prior to asbestos roofing work.  Shut 
down the building heating, ventilating, and air conditioning system, cap the 
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openings to the system, and provide temporary heating, and ventilation, and 
air conditioning prior to the commencement of asbestos work.  Disconnect 
electrical service when encapsulation or wet removal is performed and 
provide temporary electrical service with verifiable ground fault circuit 
interrupter (GFCI) protection prior to the use of any water or encapsulate.  
If an asbestos fiber release or spill occurs outside of the asbestos control 
area, stop work immediately, correct the condition to the satisfaction of 
the Contracting Officer including clearance sampling, prior to resumption of 
work. 

 
3.2.1   Protection of Existing Work to Remain 
 
Perform work without damage or contamination of adjacent work.  Where such 
work is damaged or contaminated as verified by the Contracting Officer using 
visual inspection or sample analysis, it shall be restored to its original 
condition or decontaminated by the Contractor at no expense to the 
Government as deemed appropriate by the Contracting Officer.  This includes 
inadvertent spill of dirt, dust, or debris in which it is reasonable to 
conclude that asbestos may exist.  When these spills occur, stop work 
immediately.  Then clean up the spill.  When satisfactory visual inspection 
and air sampling results are obtained from the PQP work may proceed at the 
discretion of the Contracting Officer. 

 
3.2.2   Asbestos Control Area Requirements 
 
A watch stander shall be posted at the entrance of the asbestos control area 
at all times while the area is under asbestos controls.  The watch stander 
may be waived for periods when work is not being performed and the area 
boundaries are made of structural materials and all entrances are locked. 

 
3.2.3   Pre-cleaning 
 
Wet wipe and HEPA vacuum all surfaces potentially contaminated with asbestos 
prior to establishment of an enclosure. 

 
3.2.4.1   Full Containment Enclosure 
 
Block and seal openings in areas where the release of airborne asbestos 
fibers can be expected.  Establish an asbestos Full Containment Enclosure 
with the use of curtains, portable partitions, or other enclosures in order 
to prevent the escape of asbestos fibers from the contaminated asbestos work 
area.  Full Containment Enclosure development shall include protective 
covering of uncontaminated walls, and ceilings with a continuous membrane of 
two layers of minimum 6-mil plastic sheet sealed with tape to prevent water 
or other damage.  Provide two layers of  6-mil plastic sheet over floors and 
extend a minimum of  12 inches up walls.  Seal all joints with tape.  
Provide local exhaust system in the asbestos control area.  Openings will be 
allowed in enclosures of asbestos control areas for personnel and equipment 
entry and exit, the supply and exhaust of air for the local exhaust system 
and the removal of properly containerized asbestos containing materials.  
Replace local exhaust system filters as required to maintain the efficiency 
of the system. 

 
3.2.4.2   Glovebag 
 
The construction of a Full Containment Enclosure is infeasible for the 
removal and/or encapsulation of asbestos. Use alternate techniques as 
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indicated in 29 CFR 1926.1101.  Establish designated limits for the asbestos 
regulated area with the use of rope or other continuous barriers, and 
maintain all other requirements for asbestos control areas.  The PQP shall 
conduct personal samples of each worker engaged in asbestos handling 
(removal, disposal, transport and other associated work) throughout the 
duration of the project.  If the quantity of airborne asbestos fibers 
monitored at the breathing zone of the workers at any time exceeds 
background or 0.01 fibers per cubic centimeter whichever is greater, stop 
work, evacuate personnel in adjacent areas or provide personnel with 
approved protective equipment at the discretion of the Contracting Officer.  
This sampling may be duplicated by the Government at the discretion of the 
Contracting Officer.  If the air sampling results obtained by the Government 
differ from those obtained by the Contractor, the Government will determine 
which results predominate.  If adjacent areas are contaminated as determined 
by the Contracting Officer, clean the contaminated areas, monitor, and 
visually inspect the area as specified herein. 

 
3.2.5   Removal Procedures 
 
Wet asbestos material with a fine spray of amended water or a specific 
wetting agent such as light oil during removal, cutting, or other handling 
so as to reduce the emission of airborne fibers.  Remove material and 
immediately place in 6 mil plastic disposal bags.  Remove asbestos 
containing material in a gradual manner, with continuous application of the 
amended water or wetting agent in such a manner that no asbestos material is 
disturbed prior to being adequately wetted.  Where unusual circumstances 
prohibit the use of 6 mil plastic bags, submit an alternate proposal for 
containment of asbestos fibers to the Contracting Officer for approval.  For 
example, in the case where both piping and insulation are to be removed, the 
Contractor may elect to wet the insulation, wrap the pipes and insulation in 
plastic and remove the pipe by sections.  Asbestos containing material shall 
be containerized while wet.  At no time shall asbestos material be allowed 
to accumulate or become dry. Lower and otherwise handle asbestos containing 
material as indicated in 40 CFR 61-SUBPART M. 

 
3.2.5.1   Sealing Contaminated Items Designated for Disposal 
 
Remove contaminated architectural, mechanical, and electrical appurtenances 
such as venetian blinds, full-height partitions, carpeting, duct work, pipes 
and fittings, radiators, light fixtures, conduit, panels, and other 
contaminated items designated for removal by completely coating the items 
with an asbestos lock-down encapsulate at the demolition site before 
removing the items from the asbestos control area.  These items need not be 
vacuumed.  The asbestos lock-down encapsulate shall be tinted a contrasting 
color.  It shall be spray-applied by airless method.  Thoroughness of 
sealing operation shall be visually gauged by the extent of colored coating 
on exposed surfaces.  Lock-down encapsulates shall comply with the 
performance requirements specified herein. 

 
3.2.5.2   Exposed Pipe Insulation Edges 
 
Contain edges of asbestos insulation to remain that are exposed by a removal 
operation.  Wet and cut the rough ends true and square with sharp tools and 
then encapsulate the edges with a 1/4 inch thick layer of non-asbestos 
containing insulating cement troweled to a smooth hard finish.  When cement 
is dry, lag the end with a layer of non-asbestos lagging cloth, overlapping 
the existing ends by at least 4 inches.  When insulating cement and cloth is 
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an impractical method of sealing a raw edge of asbestos, take appropriate 
steps to seal the raw edges as approved by the Contracting Officer. 

 
3.2.6   Encapsulation Procedures 
 
3.2.6.1   Preparation of Test Patches 
 
Install three test patches of encapsulate, as directed by the Contracting 
Officer.  Use airless spray at the lowest pressure and as recommended by the 
encapsulate manufacturer.  Follow exactly the manufacturer's instructions 
for thinning recommendations, application procedures and rates.  Curing time 
shall be not less than five days or that recommended by the manufacturer, 
whichever is more.  A test patch shall be 9 square feet in size. 

 
3.2.6.2   Field Testing 
 
Field test the encapsulation test patches in accordance with ASTM E1494, 
paragraph "Required Field Test," in the presence of the Contracting Officer.  
Keep a written record of the testing procedures and test results. Upon 
successful testing of the encapsulate, submit a signed statement to the 
Contracting Officer certifying that the encapsulate is suitable for 
installation on the particular asbestos containing material. 

 
3.2.6.3   Large-Scale Application 
 
Apply encapsulate using the same equipment and procedures as employed for 
the test patches.  Keep the encapsulate material stirred to prevent settling.  
Keep a clean work area.  Change pre-filters in the ventilation equipment as 
soon as they appear clogged by encapsulate aerosol or pressure differential 
drops below 0.02 Hg. 

 
3.2.7   Air Sampling 
 
Sampling of airborne concentrations of asbestos fibers shall be performed in 
accordance with 29 CFR 1926.1101 and as specified herein.  Sampling 
performed in accordance with 29 CFR 1926.1101 shall be performed by the PQP. 
Sampling performed for environmental and quality control reasons shall be 
performed by the PQP.  Unless otherwise specified, use NIOSH Method 7400 for 
sampling and analysis.  Monitoring may be duplicated by the Government at 
the discretion of the Contracting Officer.  If the air sampling results 
obtained by the Government differs from those results obtained by the 
Contractor, the Government will determine which results predominate. 

 
3.2.7.1   Sampling Prior to Asbestos Work 
 
Provide area air sampling and establish the baseline one day prior to the 
masking and sealing operations for each demolition, removal and/or 
encapsulation site.  Establish the background by performing area sampling in 
similar but uncontaminated sites in the building. 

 
3.2.7.2   Sampling During Asbestos Work 
 
The PQP shall provide personal and area sampling as indicated in 29 CFR 
1926.1101 and governing environmental regulations.  In addition, provided 
the same type of work is being performed, provide area sampling at least 
once every work shift close to the work inside the enclosure, outside the 
clean room entrance to the enclosure, and at the exhaust opening of the 
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local exhaust system.  If sampling outside the enclosure shows airborne 
levels have exceeded background or 0.01 fibers per cubic centimeter, 
whichever is greater, stop all work, correct the condition(s) causing the 
increase, and notify the Contracting Officer immediately.  Where glovebag 
methods are used, perform personal and area air sampling at locations and 
frequencies that will accurately characterize the evolving airborne asbestos 
levels. 

 
3.2.7.3   Sampling After Final Clean-Up (Clearance Sampling) 
 
Provide area sampling of asbestos fibers and establish an airborne asbestos 
concentration of less than 0.01 fibers per cubic centimeter after final 
clean-up but before removal of the enclosure or the asbestos work control 
area.  After final cleanup and the asbestos control area is dry but prior to 
clearance sampling, the PQP  shall perform a visual inspection in accordance 
with ASTM E1368 to ensure that the asbestos control and work area is free of 
any accumulations of dirt, dust, or debris.  Prepare a written report signed 
and dated by the PQP documenting that the asbestos control area is free of 
dust, dirt, and debris and all waste has been removed. Perform at least one 
sample.  Use transmission electron microscopy (TEM) to analyze clearance 
samples and report the results in accordance with current NIOSH criteria. 
The asbestos fiber counts from these samples shall be less than 0.01 fibers 
per cubic centimeter or be not greater than the background, whichever is 
greater.  Should any of the final samples indicate a higher value, the 
Contractor shall take appropriate actions to re-clean the area and shall 
repeat the sampling and TEM analysis at the Contractor's expense. 

 
3.2.8   Lock-Down 
 
Prior to removal of plastic barriers and after pre-clearance clean up of 
gross contamination, the PQP shall conduct a visual inspection of all areas 
affected by the removal and/or encapsulation in accordance with ASTM E1368.  
Inspect for any visible fibers, and to ensure that encapsulates were applied 
evenly and appropriately.  A post removal (lock-down) encapsulate shall then 
be spray applied to ceiling, walls, floors and other areas exposed in the 
removal area.  The exposed area shall include but not be limited to plastic 
barriers, furnishings and articles to be discarded as well as dirty change 
room, air locks for bag removal and decontamination chambers. 

 
3.2.9   Site Inspection 
 
While performing asbestos engineering control work, the Contractor shall be 
subject to on-site inspection by the Contracting Officer who may be assisted 
by or represented by safety or industrial hygiene personnel.  If the work is 
found to be in violation of this specification, the Contracting Officer or 
his representative will issue a stop work order to be in effect immediately 
and until the violation is resolved.  All related costs including standby 
time required to resolve the violation shall be at the Contractor's expense. 

 
3.3   CLEAN-UP AND DISPOSAL 
 
3.3.1   Housekeeping 
 
Essential parts of asbestos dust control are housekeeping and clean-up 
procedures.  Maintain surfaces of the asbestos control area free of 
accumulations of asbestos fibers.  Give meticulous attention to restricting 
the spread of dust and debris; keep waste from being distributed over the 
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general area.  Use HEPA filtered vacuum cleaners.  DO NOT BLOW DOWN THE 
SPACE WITH COMPRESSED AIR.  When asbestos removal is complete, all asbestos 
waste is removed from the work-site, and final clean-up is completed, the 
Contracting Officer will attest that the area is safe before the signs can 
be removed.  After final clean-up and acceptable airborne concentrations are 
attained but before the HEPA unit is turned off and the enclosure removed, 
remove all pre-filters on the building HVAC system and provide new pre-
filters.  Dispose of filters as asbestos contaminated materials.  
Reestablish HVAC mechanical and electrical systems in proper working order.  
The Contracting Officer will visually inspect all surfaces within the 
enclosure for residual material or accumulated dust or debris.  The 
Contractor shall re-clean all areas showing dust or residual materials.  If 
re-cleaning is required, air sample and establish an acceptable asbestos 
airborne concentration after re-cleaning.  The Contracting Officer must 
agree that the area is safe in writing before unrestricted entry will be 
permitted.  The Government shall have the option to perform monitoring to 
determine if the areas are safe before entry is permitted. 

 
3.3.2   Title to Materials 
 
All waste materials, except as specified otherwise, shall become the 
property of the Contractor and shall be disposed of as specified in 
applicable local, State, and Federal regulations and herein. 

 
3.3.3   Disposal of Asbestos 
 
3.3.3.1   Procedure for Disposal 
 
Collect asbestos waste, asbestos contaminated water, scrap, debris, bags, 
containers, equipment, and asbestos contaminated clothing which may produce 
airborne concentrations of asbestos fibers and place in sealed fiber-proof, 
waterproof, non-returnable containers (e.g. double plastic bags 6 mils thick, 
cartons, drums or cans). Wastes within the containers must be adequately wet 
in accordance with 40 CFR 61-SUBPART M.  Affix a warning and Department of 
Transportation (DOT) label to each container including the bags or use at 
least 6 mils thick bags with the approved warnings and DOT labeling 
preprinted on the bag.  The name of the waste generator and the location at 
which the waste was generated shall be clearly indicated on the outside of 
each container. Prevent contamination of the transport vehicle (especially 
if the transport vehicle is a rented truck likely to be used in the future 
for non-asbestos purposes).  These precautions include lining the vehicle 
cargo area with plastic sheeting (similar to work area enclosure) and 
thorough cleaning of the cargo area after transport and unloading of 
asbestos debris is complete.  Dispose of waste asbestos material at an 
Environmental Protection Agency (EPA) or State-approved asbestos landfill 
off Government property.  For temporary storage, store sealed impermeable 
bags in asbestos waste drums or skids.  An area for interim storage of 
asbestos waste-containing drums or skids will be assigned by the Contracting 
Officer or his authorized representative.  Procedure for hauling and 
disposal shall comply with 40 CFR 61-SUBPART M, State, regional, and local 
standards.  Sealed plastic bags may be dumped from drums into the burial 
site unless the bags have been broken or damaged.  Damaged bags shall remain 
in the drum and the entire contaminated drum shall be buried.  
Uncontaminated drums may be recycled. Workers unloading the sealed drums 
shall wear appropriate respirators and personal protective equipment when 
handling asbestos materials at the disposal site. 
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3.3.3.2   Asbestos Disposal Quantity Report 
 
Direct the PQP to record and report, to the Contracting Officer, the amount 
of asbestos containing material removed and released for disposal.  Deliver 
the report for the previous day at the beginning of each day shift with 
amounts of material removed during the previous day reported in linear feet 
or square feet as described initially in this specification and in cubic 
feet for the amount of asbestos containing material released for disposal. 

 
   -- End of Section --
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02 82 33.13 20 

 
REMOVAL/CONTROL AND DISPOSAL OF PAINT WITH LEAD 

08/11 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

 
AIHA Z88.6 (2006) Respiratory Protection – Respirator 

Use-Physical Qualifications for Personnel 
 

U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT (HUD) 
 
HUD 6780 (1995; Errata Aug 1996;Rev Ch. 7 - 1997) 

Guidelines for the Evaluation and Control of 
Lead-Based Paint Hazards in Housing 

 
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

 
29 CFR 1926.103 Respiratory Protection 

 
29 CFR 1926.21 Safety Training and Education 

 
29 CFR 1926.33 Access to Employee Exposure and Medical 

Records 
 
29 CFR 1926.55 Gases, Vapors, Fumes, Dusts, and Mists 

 
29 CFR 1926.59 Hazard Communication 

 
29 CFR 1926.62 Lead 

 
29 CFR 1926.65 Hazardous Waste Operations and Emergency 

Response 
 
40 CFR 260 Hazardous Waste Management System:  General 

 
40 CFR 261 Identification and Listing of Hazardous Waste 

 
40 CFR 262 Standards Applicable to Generators of 

Hazardous Waste 
 
40 CFR 263 Standards Applicable to Transporters of 

Hazardous Waste 
 
40 CFR 264 Standards for Owners and Operators of 

Hazardous Waste Treatment, Storage, and 
Disposal Facilities 
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40 CFR 265 Interim Status Standards for Owners and 
Operators of Hazardous Waste Treatment, 
Storage, and Disposal Facilities 

 
40 CFR 268 Land Disposal Restrictions 

 
40 CFR 745 Lead-Based Paint Poisoning Prevention in 

Certain Residential Structures 
 
49 CFR 172 Hazardous Materials Table, Special Provisions, 

Hazardous Materials Communications, Emergency 
Response Information, and Training 
Requirements 

 
49 CFR 178 Specifications for Packagings 

 
UNDERWRITERS LABORATORIES (UL) 

 
UL 586 (2009; Reprint Sep 2014) Standard for High-

Efficiency Particulate, Air Filter Units 
 
 

1.2   DEFINITIONS 
 
1.2.1   Abatement 
 
As applied to target housing and child occupied facilities, "abatement" 
means any set of measures designed to permanently eliminate lead-based paint 
hazards in accordance with standards established by appropriate Federal 
agencies. Such term includes: 

 
a. The removal of lead-based paint and lead-contaminated dust, the 
permanent containment or encapsulation of lead-based paint, the 
replacement of lead-painted surfaces or fixtures, and the removal or 
covering of lead contaminated soil; and 

 
b. All preparation, cleanup, disposal, and post-abatement clearance 
testing activities associated with such measures. 

 
1.2.2   Action Level 
 
Employee exposure, without regard to use of respirators, to an airborne 
concentration of lead of 30 micrograms per cubic meter of air averaged over 
an 8 hour period in a work environment. 

 
1.2.3   Area Sampling 
 
Sampling of lead concentrations within the lead control area and inside the 
physical boundaries, which is representative of the airborne lead 
concentrations but is not collected in the breathing zone of personnel. 

 
1.2.4   Child Occupied Facility 
 
A building or portion of a building constructed prior to 1978 visited 
regularly by the same child, 6 years of age or under, on a least two 
different days within any week, provided each days visit last at least 3 
hours and the combined weekly visit last at least 6 hours and the combined 
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annual visit last at least 60 hours.  Child occupied facilities may include, 
but are not limited to day-care centers, preschools and kindergarten 
classrooms. 

 
1.2.5   Competent Person (CP) 
 
As used in this section, refers to a person employed by the Contractor who 
is trained in the recognition and control of lead hazards in accordance with 
current federal, State, and local regulations. A Certified Industrial 
Hygienist (CIH) certified for comprehensive practice by the American Board 
of Industrial Hygiene or a Certified Safety Professional (CSP) certified by 
the Board of Certified Safety Professionals is the best choice. 
  
The Navy recommends the use of a competent person to supervise the work 
herein.   

 
1.2.6   Contaminated Room 
 
Refers to a room for removal of contaminated personal protective equipment 
(PPE). 

 
1.2.7   Decontamination Shower Facility 
 
That facility that encompasses a clean clothing storage room, and a 
contaminated clothing storage and disposal rooms, with a shower facility in 
between.  A shower facility is only required when operations are anticipated 
to equal or exceed the PEL. 

 
1.2.8   Deleading 
 
Activities conducted by a person who offers to eliminate lead-based paint or 
lead-based paint hazards or to plan such activities in commercial buildings, 
bridges or other structures. 

 
1.2.9   Eight-Hour Time Weighted Average (TWA) 
 
Airborne concentration of lead to which an employee is exposed, averaged 
over an 8 hour workday as indicated in 29 CFR 1926.62. 

 
1.2.9.1   Exposure Assessment  
 
Written records that the Contractor provides to demonstrate that under any 
expected condition of use of a particular product or specific process 
involving lead cannot result in employee exposure to lead at or above the 
action level as defined by 29 CFR 1926.62. 

 
1.2.10   High Efficiency Particulate Air (HEPA) Filter Equipment 
 
HEPA filtered vacuuming equipment with a UL 586 filter system capable of 
collecting and retaining lead-contaminated paint dust. A high efficiency 
particulate filter means 99.97 percent efficient against 0.3 micron or 
larger size particles. 

 
1.2.11   Lead 
 
Metallic lead, inorganic lead compounds, and organic lead soaps. 
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1.2.12   Lead-Based Paint (LCP) 
 
Paint or other surface coating that contains lead in excess of 1.0 
milligrams per centimeter squared or 0.5 percent by weight. 

 
1.2.13   Lead-Based Paint Activities 
 
In the case of target housing or child occupied facilities, lead-based paint 
activities include; a lead-based paint inspection, a risk assessment, or 
abatement of lead-based paint hazards. 

 
1.2.14   Lead-Based Paint Hazard (LBP Hazard) 
 
Any condition that causes exposure to lead from lead-contaminated dust, 
lead-contaminated soil, lead-based paint that is deteriorated or present in 
accessible surfaces, friction surfaces, or impact surfaces that would result 
in adverse human health effects. 

 
1.2.15   Paint with Lead (PWL) 
 
Any paint that contains lead as determined by the testing laboratory using a 
valid test method. The requirements of this section does not apply if no 
detectable levels of lead are found using a quantitative method for 
analyzing paint using laboratory instruments with specified limits of 
detection (usually 0.01 percent).  An X-Ray Fluorescence (XRF) instrument is 
not considered a valid test method. 

 
1.2.16   Lead Control Area 
 
A system of control methods to prevent the spread of lead dust, paint chips 
or debris to adjacent areas that may include temporary containment, floor or 
ground cover protection, physical boundaries, and warning signs to prevent 
unauthorized entry of personnel. HEPA filtered local exhaust equipment may 
be used as engineering controls to further reduce personnel exposures or 
building/outdoor environmental contamination. 
  

1.2.17   Lead Permissible Exposure Limit (PEL) 
 
Fifty micrograms per cubic meter of air as an 8 hour time weighted average 
as determined by 29 CFR 1926.62. If an employee is exposed for more than 
eight hours in a workday, the PEL shall be determined by the following 
formula: 

 
PEL (micrograms/cubic meter of air) = 400/No. hrs worked per day 

 
1.2.17.1   Negative Initial Determination  
 
Where employee exposure assessment is made by performing airborne monitoring 
in accordance with 29 CFR 1926.62 to reveal that employees are not exposed 
to airborne lead concentrations at or above the action level. 

 
1.2.18   Personal Sampling 
 
Sampling of airborne lead concentrations within the breathing zone of an 
employee to determine the 8 hour time weighted average concentration in 
accordance with 29 CFR 1926.62. Samples shall be representative of the 
employees' work tasks. Breathing zone shall be considered an area within a  
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hemisphere, forward of the shoulders, with a radius of  6 to 9 inches and 
centered at the nose or mouth of an employee. 

 
1.2.19   Physical Boundary 
 
Area physically roped or partitioned off around an enclosed lead control 
area to limit unauthorized entry of personnel. As used in this section, 
"inside boundary" shall mean the same as "outside lead control area but 
inside the physical boundary." 

 
1.2.20   Target Housing 
 
Housing constructed prior to 1978.  It does not include housing for the 
elderly, or persons with disabilities unless any one or more children age 6 
years and younger resides or is expected to reside in such housing. 

 
1.2.20.1   Worker Safety  
 
The Contractor shall comply with publications listed in the reference 
section as applicable, to protect Contractor employees from exposure to lead.  
The Contractor must also take the necessary protective measures to prevent 
shipyard employees from being exposed to any hazardous condition that could 
result from the lead paint removal work. 

 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-03 Product Data 

 
Vacuum Filters; G 

 
Respirators; G 

 
SD-06 Test Reports 

 
sampling results; G 

 
Occupational and Environmental Assessment Data Report; G 

 
SD-07 Certificates 

 
Qualifications of CP; G 

 
Testing Laboratory qualifications; G 

 
Occupant Notification; G 

 
Training Certification of workers and supervisors; G 

 
Notification of the Commencement of LBP Hazard Abatement; G 

 
lead-based paint/paint with lead removal plan including CP approval 
(signature, date, and certification number); G 
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Rental equipment notification; G 

 
Respiratory Protection Program; G 

 
Hazard Communication Program; G 

 
EPA or State approved hazardous waste treatment, storage, or 
disposal facility for lead disposal; G 

 
Lead Waste Management Plan; G 

 
Vacuum filters; G 

 
Clearance Certification; G 

 
SD-08 Manufacturer's Instructions 

 
Chemicals and equipment; G 

 
Materials; G 

 
Material safety data sheets for all chemicals; G 

 
SD-11 Closeout Submittals 

 
Completed and signed hazardous waste manifest from treatment or 
disposal facility; G 

 
Certification of Medical Examinations; G 

 
Employee Training Certification; G 

 
Waste turn-in documents or weight tickets for non-hazardous wastes 
that are disposed of at sanitary or construction and demolition 
landfills; G 

 
1.4   QUALITY ASSURANCE 
 
1.4.1   Qualifications 
 
1.4.1.1   QUALIFICATIONS OF INDUSTRIAL HYGIENIST (IH)  
 
Submit name, address, and telephone number of the IH selected to prepare the 
lead paint removal plan and monitoring of the lead paint removal.  Provide 
previous experience of the IH.  Submit proper documentation that the IH is 
trained and licensed and certified in accordance with federal, state, and 
local laws.  Submit certification that the Industrial Hygienist is certified 
by the American Board of Industrial Hygiene in comprehensive practice.  
Include certification number and date.  This submittal must be approved by 
the Contracting Officer prior to the start of lead paint removal work. 

 
1.4.1.2   Qualifications of CP 
 
Submit name, address, and telephone number of the CP selected to perform 
responsibilities specified in paragraph entitled "Competent Person (CP) 
Responsibilities." Provide previous experience of the CP. Submit proper 
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documentation that the CP is trained and licensed in accordance with Federal, 
State, and local laws. 

 
1.4.1.3   Training Certification 
 
Submit a certificate for each employee and supervisor, signed and dated by 
the training provider meeting 40 CFR 745 (Subpart L) requirements, stating 
that the employee or supervisor has received the required lead training as 
required by 29 CFR 1926.62 and is certified to perform or supervise 
deleading or lead removal.  Submit proof the work will be performed by a 
certified firm. 
  

1.4.1.4   Testing Laboratory 
 
Submit the name, address, and telephone number of the testing laboratory 
selected to perform the air and wipe and soil sampling, testing, and 
reporting of airborne concentrations of lead. Use a laboratory accredited 
under the EPA National Lead Laboratory Accreditation Program (NLLAP) by 
either the American Association for Laboratory Accreditation (A2LA) or the 
American Industrial Hygiene Association (AIHA) and that is successfully 
participating in the Environmental Lead Proficiency Analytical Testing 
(ELPAT) program to perform sample analysis. Laboratories selected to perform 
blood lead analysis shall be OSHA approved. 

 
1.4.1.5   Third Party Consultant Qualifications 
 
Submit the name, address, and telephone number of the third party consultant 
selected to perform the wipe sampling for determining concentrations of lead 
in dust or soil sampling. Submit proper documentation that the consultant is 
trained and certified as an inspector technician or inspector/risk assessor 
by the USEPA authorized State (or local) certification and accreditation 
program. 

 
1.5.2   Requirements 
 
1.5.2.1   Competent Person (CP) Responsibilities 
 

a. Verify training meets all federal, State, and local requirements. 
 

b. Review and approve lead-based paint/paint with lead removal/control 
plan for conformance to the applicable standards.  Ensure work is 
performed in strict accordance with specifications at all times. 

 
c. Continuously inspect lead-based paint removal work for conformance 
with the approved plan. 

 
d. Perform air and wipe sampling. (Wipe Sampling shall be performed for 
work areas as defined by paragraphs entitled, "Child Occupied Facility" 
and "Target Housing). 

 
e. Control work to prevent hazardous exposure to human beings and to 
the environment at all times. 

 
f. Certify the conditions of the work as called for elsewhere in this 
specification. 
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1.5.2.2   Lead-Based Paint/Paint with Lead Removal Plan (LBP/PWL R/CP) 
 
Submit a detailed job-specific plan of the work procedures to be used in the 
removal of LBP/PWL. The plan shall include a sketch showing the location, 
size, and details of lead control areas, location and details of 
decontamination facilities, viewing ports, and mechanical ventilation system. 
Include a description of equipment and materials, controls and job 
responsibilities for each activity from which lead is emitted. Include in 
the plan, eating, drinking, smoking and sanitary procedures, interface of 
trades, sequencing of lead related work, collected waste water and paint 
debris disposal plan, air sampling plan, respirators, personal protective 
equipment, and a detailed description of the method of containment of the 
operation to ensure that lead is not released outside the lead control area. 
Include site preparation, cleanup and clearance procedures. Include 
occupational and environmental sampling, training, sampling methodology, 
frequency, duration of sampling, and qualifications of sampling personnel in 
the air sampling portion of the plan.  Include a description of arrangements 
made among contractors on multi-contractor worksites to inform affected 
employees and to clarify responsibilities to control exposures.  Prior to 
removal of lead-containing paint/paint with lead, assess the amount of paint 
to be removed. 

 
1.5.2.3   Occupational and Environmental Assessment Data Report 
 
If initial monitoring is necessary, submit occupational and environmental 
sampling results to the Contracting Officer within three working days of 
collection, signed by the testing laboratory employee performing the 
analysis, the employee that performed the sampling, and the CP. 

 
In order to reduce the full implementation of 29 CFR 1926.62, the Contractor 
shall provide documentation.  Submit a report that supports the 
determination to reduce full implementation of the requirements of 29 CFR 
1926.62 and supporting the Lead Removal/Control Plan. 

 
a.  The initial monitoring shall represent each job classification, or 
if working conditions are similar to previous jobs by the same employer, 
provide previously collected exposure data that can be used to estimate 
worker exposures per 29 CFR 1926.62. The data shall represent the 
worker's regular daily exposure to lead for stated work. 

 
b. Submit worker exposure data gathered during the task based trigger 
operations of 29 CFR 1926.62 with a complete process description. This 
includes manual demolition, manual scraping, manual sanding, heat gun, 
power tool cleaning, rivet busting, cleanup of dry expendable abrasives, 
abrasive blast enclosure removal, abrasive blasting, welding, cutting 
and torch burning where lead containing coatings are present. 

 
c. The initial assessment shall determine the requirement for further 
monitoring and the need to fully implement the control and protective 
requirements including the lead compliance plan per 29 CFR 1926.62. 

 
1.5.2.4   Medical Examinations 
 
Initial medical surveillance as required by 29 CFR 1926.62 shall be made 
available to all employees exposed to lead at any time (1 day) above the 
action level. Full medical surveillance shall be made available to all 
employees on an annual basis who are or may be exposed to lead in excess of 
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the action level for more than 30 days a year or as required by 29 CFR 
1926.62. Adequate records shall show that employees meet the medical 
surveillance requirements of 29 CFR 1926.33, 29 CFR 1926.62, and 29 CFR 
1926.103. Maintain complete and accurate medical records of employees for a 
period of at least 30 years or for the duration of employment plus 30 years, 
whichever is longer. 

 
1.5.2.5   Training 
 
Train each employee performing paint removal, disposal, and air sampling 
operations prior to the time of initial job assignment and annually 
thereafter, in accordance with 29 CFR 1926.21, 29 CFR 1926.62, and State and 
local regulations where appropriate. 
  

 
1.5.2.6   Respiratory Protection Program 
 

a. Provide each employee required to wear a respirator a respirator fit 
test at the time of initial fitting and at least annually thereafter as 
required by 29 CFR 1926.62. 

 
b. Establish and implement a respiratory protection program as required 
by ANSI Z88.2, 29 CFR 1926.103, 29 CFR 1926.62, and 29 CFR 1926.55.   

 
1.5.2.7   Hazard Communication Program 
 
Establish and implement a Hazard Communication Program as required by 29 
CFR 1926.59.   

 
1.5.2.8   Lead Waste Management 
 
The Lead Waste Management Plan shall comply with applicable requirements of 
federal, State, and local hazardous waste regulations and address: 

 
a. Identification and classification of hazardous wastes associated 
with the work. 

 
b. Estimated quantities of wastes to be generated and disposed of. 

 
c. Names and qualifications of each contractor that will be 
transporting, storing, treating, and disposing of the wastes. Include 
the facility location and operator and a 24-hour point of contact. 
Furnish two copies of proof of EPA State and local hazardous waste 
permit applications manifests and EPA Identification numbers and 
Transporter Number. 

 
d. Names and qualifications (experience and training) of personnel who 
will be working on-site with hazardous wastes. 

 
e. List of waste handling equipment to be used in performing the work, 
to include cleaning, volume reduction, and transport equipment. 

 
f. Spill prevention, containment, and cleanup contingency measures 
including a health and safety plan to be implemented in accordance with 
29 CFR 1926.65. 

 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 
 

 
 

Page 200 

g. Work plan and schedule for waste containment, removal and disposal. 
Wastes shall be cleaned up and containerized daily. Proper containment 
of the waste includes using acceptable waste containers (e.g., 55-
gallon drums) as well as proper marking/labeling of the containers. 

 
h. Unit cost for waste disposal according to this plan. 

 
1.5.2.9   Environmental, Safety and Health Compliance 
 
In addition to the detailed requirements of this specification, comply with 
laws, ordinances, rules, and regulations of Federal, State, and local 
authorities regarding removing, handling, storing, transporting, and 
disposing of lead waste materials. Comply with the applicable requirements 
of the current issue of 29 CFR 1926.62. Submit matters regarding 
interpretation of standards to the Contracting Officer for resolution before 
starting work. Where specification requirements and the referenced documents 
vary, the most stringent requirement shall apply. 

 
1.5.3   Pre-Construction Conference 
 
Along with the CP, meet with the Contracting Officer to discuss in detail 
the lead waste management plan and the lead-based paint/paint with lead 
removal plan, including work procedures and precautions for the removal plan. 

 
1.6   EQUIPMENT 
 
1.6.1   Respirators 
 
Furnish appropriate respirators approved by the National Institute for 
Occupational Safety and Health (NIOSH), Department of Health and Human 
Services, for use in atmospheres containing lead dust. Respirators shall 
comply with the requirements of 29 CFR 1926.62. 

 
1.6.2   Special Protective Clothing 
 
Furnish personnel who will be exposed to lead-contaminated dust with proper 
disposable protective whole body clothing, head covering, gloves, and foot 
coverings as required by 29 CFR 1926.62. Furnish proper disposable plastic 
or rubber gloves to protect hands. Reduce the level of protection only after 
obtaining approval from the CP. 

 
1.6.3   Rental Equipment Notification 
 
If rental equipment is to be used during lead-based paint handling and 
disposal, notify the rental agency in writing concerning the intended use of 
the equipment. Furnish a copy of the written notification to the Contracting 
Officer. 

 
1.6.4   Vacuum Filters 
 
UL 586 labeled HEPA filters. 

 
 
1.7   PROJECT/SITE CONDITIONS 
 
1.7.1   Protection of Existing Work to Remain 
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Perform paint removal work without damage or contamination of adjacent areas. 
Where existing work is damaged or contaminated, restore work to its original 
condition or better. 

 
PART 2   PRODUCTS 
 
Section 01 35 26 GOVERNMENTAL SAFETY REQUIREMENTS. 

 
PART 3   EXECUTION 
 
3.1   PREPARATION 
 
3.1.1   Protection 
 
3.1.1.1   Notification 
 

a. Notify the Contracting Officer 20 days prior to the start of any 
paint removal work. 

 
b. Occupant Notification 

 
Submit occupant written acknowledgment of the delivery of lead hazard 
information pamphlet (EPA 747-K-99-001 "Protect Your Family From Lead in 
Your Home") prior to commencing the renovation work for each affected unit 
per 40 CFR 745 Subpart E. 

 
c. Notification of the Commencement of LBP Hazard Abatement 

 
Submit a copy of the notification of the commencement of hazard abatement to 
the Contracting Officer. 

 
3.1.1.2   Boundary Requirements 
 

a. Provide physical boundaries around the lead control area by roping 
off the area or barrier tape and a laydown area, as appropriate for the 
work operation around designated in the work plan or providing curtains, 
portable partitions or other enclosures to ensure that lead will not 
escape outside the lead control area. 

 
b. Warning Signs - Provide warning signs at approaches to lead control 
areas. Locate signs at such a distance that personnel may read the sign 
and take the necessary precautions before entering the area. Signs 
shall comply with the requirements of 29 CFR 1926.62. 

 
3.1.1.3   Decontamination Shower Facility 
 
Provide clean and contaminated change rooms and shower facilities in 
accordance with this specification and 29 CFR 1926.62. 

 
3.1.1.4   Eye Wash Station 
 
Where eyes may be exposed to injurious corrosive materials, suitable 
facilities for quick drenching or flushing of the eyes shall be provided 
within the work area. 

 
3.1.1.5   Personnel Protection 
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Personnel shall wear and use protective clothing and equipment as specified 
herein. Eating, smoking, or drinking or application of cosmetics is not 
permitted in the lead control area. No one will be permitted in the lead 
control area unless they have been appropriately trained and provided with 
protective equipment. 

 
3.2   ERECTION 
 
3.2.1   Lead Control Area Requirements 
 
Establish a lead control area by situating critical barriers and physical 
boundaries or barrier tape and a laydown area, as appropriate for the work 
operation around the area or structure where LBP/PWL removal/control 
operations will be performed. 

 
3.3   APPLICATION 
 
3.3.1   Work Procedures 
 
Perform removal of lead-based paint in accordance with approved lead-based 
paint/paint with lead removal plan. Use procedures and equipment required to 
limit occupational and environmental exposure to lead when lead-based paint 
is removed in accordance with 29 CFR 1926.62. Dispose of removed paint chips 
and associated waste in compliance with Environmental Protection Agency 
(EPA), State, and local requirements.  Minimize the use of water to 
reduce/eliminate dust generation.  Liquid flushes shall be treated as 
hazardous waste. 

 
3.3.2   Lead-Based Paint Removal/Control/Deleading 
 
Manual or power sanding of interior and exterior surfaces is not permitted 
unless tools are equipped with HEPA attachments or wet methods.  The dry 
sanding or grinding of surfaces that contain lead is prohibited Provide 
methodology for LBP removal in work plan. Remove paint within the areas 
designated on the drawings in order to completely expose the substrate. Take 
whatever precautions necessary to minimize damage to the underlying 
substrate. 

 
Avoid deterioration of the substrate. Provide surface preparations for 
painting as specified. 

 
Provide methodology for LBP/PWL removal and processes to minimize 
contamination of work areas outside the control area with lead-contaminated 
dust or other lead-contaminated debris/waste and to ensure that unprotected 
personnel are not exposed to hazardous concentrations of lead. Describe this 
LBP/PWL removal process in the LBP/PWL R/CP.  

 
3.3.2.1   Indoor Paint Removal 
 
No indoor paint removal 

 
3.3.2.2   Outdoor Paint Removal 
 
Perform outdoor removal as indicated in federal, State, and local 
regulations and in the LBP/CPR/CP. The worksite preparation (barriers or 
containments) shall be job dependent and presented in the LBP/PWL R/CP.  
Ensure paint residue and debris are contained in a manner to prevent 
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tracking or spread of same into the environment.  Work shall not be 
performed when the wind velocity is greater than 10 mph. 
 

3.3.2.3   Surface Preparation 
 
Remove dirt, splinters, loose particles, grease, oil, disintegrated coatings, 
and other foreign matter and substances deleterious to coating performance 
as specified for each substrate before application of paint or surface 
treatments.  Oil and grease shall be removed prior to mechanical cleaning.  
Cleaning shall be programmed so that dust and other contaminants will not 
fall on wet, newly painted surfaces.  Exposed ferrous metals such as nail 
heads on or in contact with surfaces to be painted with water-thinned paints, 
shall be spot-primed with a suitable corrosion-inhibitive primer capable of 
preventing flash rusting and compatible with the coating specified for the 
adjacent areas. 
 

3.3.2.3.1   Additional Requirements for Preparation of Surfaces With Existing 
Coatings 
 
3.3.3   Personnel Exiting Procedures 
 
Whenever personnel exit the lead-controlled area, they shall perform the 
following procedures and shall not leave the work place wearing any clothing 
or equipment worn during the work day: 

 
a. Vacuum themselves off.  Vacuum clothing with HEPA filtered vacuum. 
 
b. Remove protective clothing in the contaminated change room, and 
place them in an approved impermeable disposal bag. 

 
c. Shower. 

 
c. Wash hands and face at the site, don appropriate disposable or 
uncontaminated reusable clothing; move to an appropriate facility; 
shower. 

 
d. Change to clean clothes prior to leaving the physical boundary 
designated around the lead control area. 

 
3.4   FIELD QUALITY CONTROL 
 
3.4.1   Tests 
 
3.4.1.1   Air and Wipe Sampling 
 
Air sample for lead in accordance with 29 CFR 1926.62 and as specified 
herein. Air and wipe sampling shall be directed or performed by the CP. 

 
a. The CP shall be on the job site directing the air and non-clearance 
wipe sampling and inspecting the lead-based paint removal/control work 
to ensure that the requirements of the contract have been satisfied 
during the entire lead-based paint removal operation. 

 
b. Collect personal air samples on employees who are expected to have 
the greatest risk of exposure as determined by the CP. In addition, 
collect air samples on at least 25 percent of the work crew or a 
minimum of two employees, whichever is greater, during each work shift. 
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c. Submit results of air samples, within 72 hours after the air samples 
are taken. 

 
d. Before any work begins, collect and analyze baseline wipe samples in 
accordance with methods defined in federal, State, and local standards 
inside and outside of the physical boundary to assess the degree of 
dust contamination in the facility prior to lead-based paint removal. 

 
e. Collect surface wipe samples at a location no greater than 10 feet 
outside the lead control area at a frequency of once per day while lead 
removal work is conducted. Surface wipe results shall meet criteria in 
paragraph "Clearance Certification." 

 
3.4.1.2   Air Sampling During Paint Removal Work 
 
Conduct area air sampling daily, on each shift in which lead-based paint 
removal operations are performed, in areas immediately adjacent to the lead 
control area. Sufficient area monitoring shall be conducted to ensure 
unprotected personnel are not exposed at or above 30 micrograms per cubic 
meter of air. If 30 micrograms per cubic meter of air is reached or exceeded, 
stop work, correct the conditions(s) causing the increased levels. Notify 
the Contracting Officer immediately. Determine if condition(s) require any 
further change in work methods. Removal work shall resume only after the CP 
and the Contracting Officer give approval. For outdoor operations, at least 
one sample on each shift shall be taken on the downwind side of the lead 
control area. 
  

3.4.1.3   Sampling After Paint Removal 
 
After the visual inspection, collect wipe samples according to the HUD 
protocol contained in HUD 6780 to determine the lead content of settled dust 
and dirt in micrograms per square meter foot of surface area. 

 
3.4.1.4   Testing of Removed Paint and Used Abrasive 
 
Test removed paint and used abrasive in accordance with 40 CFR 261 for 
hazardous waste. 

 
3.5   CLEANING AND DISPOSAL 
 
3.5.1   Cleanup 
 
Maintain surfaces of the lead control area free of accumulations of paint 
chips and dust. Restrict the spread of dust and debris; keep waste from 
being distributed over the work area. Do not dry sweep or use compressed air 
to clean up the area. At the end of each shift and when the paint removal 
operation has been completed, clean the area of visible lead paint 
contamination by vacuuming with a HEPA filtered vacuum cleaner, wet mopping 
the area and wet wiping the area as indicated by the IH. Damp wipe all tools, 
PPE and work area surfaces including tarps and drop cloths if they will be 
reused.   Reclean areas showing dust or residual paint chips or debris. 
After visible dust, chips and debris is removed, wet wipe and HEPA vacuum 
all surfaces in the work area. If adjacent areas become contaminated at any 
time during the work, clean, visually inspect, and then wipe sample all 
contaminated areas until they are free of visible dust.  The IH shall then 
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certify in writing that the area has been cleaned of lead contamination 
before releasing work area. 
  

3.5.1.1   Clearance Certification 
 
The CP shall certify in writing that air samples collected outside the lead 
control area during paint removal operations are less than 30 micrograms per 
cubic meter of air; the respiratory protection used for the employees was 
adequate; the work procedures were performed in accordance with 29 CFR 
1926.62 and 40 CFR 745; and that there were no visible accumulations of 
material and dust containing lead left in the work site. Do not remove the 
lead control area or roped off boundary and warning signs prior to the 
Contracting Officer's acknowledgement of receipt of the CP certification. 

 
Clear the lead control area in industrial facilities of all visible dust and 
debris. 

 
3.5.2   Disposal 
 

a. Collect lead-contaminated waste, scrap, debris, bags, containers, 
equipment, and lead-contaminated clothing that may produce airborne 
concentrations of lead particles. Label the containers in accordance 
with 29 CFR 1926.62 and 40 CFR 262. Dispose of lead-contaminated waste 
material at an EPA or State approved hazardous waste treatment, storage, 
or disposal facility off Government property. 

 
b. Place waste materials in U.S. Department of Transportation (49 CFR 
178) approved 55 gallon drums. Properly label each drum to identify the 
type of waste (49 CFR 172) and the date the drum was filled. For 
hazardous waste, the collection drum requires marking/labeling in 
accordance with 40 CFR 262 during the accumulation/collection timeframe.  
The Contracting Officer or an authorized representative will assign an 
area for interim storage of waste-containing drums. Do not store 
hazardous waste drums in interim storage longer than 90 calendar days 
from the date affixed to each drum. 

 
c. Handle, transport, and dispose lead or lead-contaminated material 
classified as hazardous waste in accordance with 40 CFR 260, 40 CFR 261, 
40 CFR 262, 40 CFR 263, 40 CFR 264, and 40 CFR 265. Comply with land 
disposal restriction notification requirements as required by 40 CFR 
268. 

 
d. All material, whether hazardous or non-hazardous shall be disposed 
in accordance with laws and provisions and Federal, State, or local 
regulations. Ensure waste is properly characterized. The result of each 
waste characterization (TCLP for RCRA materials) will dictate disposal 
requirements. 

 
3.5.2.1   Disposal Documentation 
 
Submit written evidence to demonstrate the hazardous waste treatment, 
storage, or disposal facility (TSD) is approved for lead disposal by the EPA, 
State or local regulatory agencies. Submit one copy of the completed 
hazardous waste manifest, signed and dated by the initial transporter in 
accordance with 40 CFR 262.  Contractor shall provide a certificate that the 
waste was accepted by the disposal facility. 
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    -- End of Section --



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 207 

SECTION 03 01 30.71 
 

CONCRETE REHABILITATION 
04/06 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only. 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM C117 (2013) Standard Test Method for Materials 

Finer than 75-um (No. 200) Sieve in Mineral 
Aggregates by Washing 

 
ASTM C136/C136M (2014) Standard Test Method for Sieve 

Analysis of Fine and Coarse Aggregates 
 
ASTM C144 (2011) Standard Specification for Aggregate 

for Masonry Mortar 
 
ASTM C31/C31M (2012) Standard Practice for Making and 

Curing Concrete Test Specimens in the Field 
 
ASTM C33/C33M (2013) Standard Specification for Concrete 

Aggregates 
 
ASTM C39/C39M (2015a) Standard Test Method for Compressive 

Strength of Cylindrical Concrete Specimens 
 
ASTM C881/C881M (2014) Standard Specification for Epoxy-

Resin-Base Bonding Systems for Concrete 
 

1.2   DEFINITIONS 
 
1.2.1   Epoxy Resin Binder 
 

A two-component epoxy bonding system in low and medium viscosities used by 
itself as a primer or for producing epoxy concrete or mortars when mixed 
with aggregate. 

 
1.2.2   Epoxy Concrete 
 

A combination of epoxy resin binder and fine and coarse aggregate used in 
the repair of spalling along joints or cracks, small surface spalls or 
"popouts." 

 
1.2.3   Epoxy Mortar 
 

A combination of epoxy resin binder and fine aggregate used in the surface 
repair of non-structural cracks and filling of saw kerfs. 

 
1.2.4   Non-Pressure Epoxy Grout 
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A combination of epoxy resin binder, a mineral filler and a thixotropic 
agent used in cementing dowels in place and the repair of non-structural 
cracks. 

 
1.2.5   Pressure Grouting Epoxy 
 

A low viscosity epoxy resin system pumped under pressure into structural 
cracks in walls or pavements. 
 

1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  The following shall be submitted in accordance with Section 01 
33 00 SUBMITTAL PROCEDURES: 

 
SD-05 Design Data 

 
Job mix formula 

 
SD-06 Test Reports 

 
Sieve analysis test for aggregate 

 
Epoxy resin binder tests 

 
Epoxy grout tests 

 
SD-07 Certificates 

 
Epoxy resin binder 

 
Epoxy grout 

 
SD-08 Manufacturer's Instructions 

 
Epoxy repair material 

 
  Submit for mixing and applying. 

 
1.4   QUALITY ASSURANCE 
 
1.4.1   Design Data 
 
1.4.1.1   Job Mix Formula 
 

Submit, at least 15 days before work commences, a job-mix formula for each 
use of epoxy concrete and epoxy mortar. Test reports shall accompany the 
mix design. Identify the proposed source of the materials and state the 
proportions of aggregates and epoxy resin. When determining job mix, use 
samples of materials to be used on the job. 

 
a. Trial batches: Perform a minimum of three trial batchings in a 
certified testing laboratory. Try different aggregate-resin proportions 
to obtain satisfactory placing and finishing characteristics but keep 
the proportion by weight of aggregate to epoxy resin binder at least 
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five to one. When mixing, add the fine aggregates first, and then the 
coarse aggregates. The final trial batch should be sufficiently wet so 
that some fines will "bleed" to the surface during finishing operations. 
 
b. Supporting criteria: Include in the submittal the following data for 
each trial batch: 
 
(1) Proportions by weight 
 
(2) Unit weights and specific gravities of constituents 

 
(3) Batch weights  
 
(4) Compressive strengths 3 by 6 inch cylinders, made in accordance 
with ASTM C31/C31M, cured in a controlled environment for 7 days and 
tested in accordance with ASTM C39/C39M. Compressive strength shall be 
a minimum of 3000 psi. 
 
(5) Curing time 

 
1.4.2   Test Reports 
 
1.4.2.1   Epoxy Resin Binder 
 

Include the following: 
 

a. Viscosity 
 
b. Consistency 
 
c. Gel time 
 
d. Absorption 
 
e. Shrinkage 
 
f. Thermal compatibility 
 
 

1.4.2.2   Epoxy Resin Grout 
 

Include the following: 
 

a. Epoxy number 
 

b. Consistency 
 

c. Compressive single shear strength 
 

d. Pot life 
 
 
1.5   DELIVERY, STORAGE, AND HANDLING 
 

Inspect materials delivered to site for damage, unload and store with a 
minimum of handling. Deliver epoxy resin components and aggregate materials 
in original sealed containers and store in dry covered areas at 
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temperatures below 90 degrees F. Remove from job site unused mixed 
materials which have reached end of working or pot life. 

 
1.6   WEATHER LIMITATIONS 
 

Halt work when weather conditions detrimentally affect the quality of 
patching or bonding concrete. Apply epoxy resin materials only when the 
contact surfaces are completely dry and if the atmospheric and surface 
temperature ranges are suitable for the specified epoxy material. Follow 
manufacturer's instructions for weather conditions and temperature ranges. 

 
1.7   TRAFFIC CONTROL 

 
Do not permit vehicular or heavy equipment traffic on the pavement in the 
work area during the curing period. At the end of the curing period, light 
local traffic may be permitted on the pavement if approved by the 
Contracting Officer. 
 

1.8   EQUIPMENT 
 

Use a container recommended by the epoxy manufacturer as the mixing vessel. 
Use a power drive (air or spark-proof) propeller type blade for mixing 
except that hand mixing may be used for small batches. Use equipment 
specified by epoxy manufacturer for field mixing of aggregates and epoxy 
resin. 

 
PART 2   PRODUCTS 
 
2.1   MATERIALS 
 
2.1.1   Epoxy 
 
2.1.1.1   Epoxy Resin Binder for Concrete and Mortar 
 
ASTM C881/C881M, Type III, Grade 1, Class B without mineral 
Filler.  

 
2.1.1.2   Non-Pressure Epoxy Grout 
 
ASTM C881/C881M Type IV, Grade 2, Class B with or without 
mineral filler. 

 
2.1.1.3   Crack Sealer for Pressure Grouting 
 

ASTM C881/C881M, Type IV, Grade 1, Class B without filler. 
 
2.1.1.4   Crack Surface Sealer for Pressure Grouting 
 

ASTM C881/C881M, Type IV, Grade 3, Class B with mineral filler. 
 
2.1.2   Aggregate 
 

For material passing No. 200 sieve provide a non-plastic material composed 
of a minimum of 75 percent limestone dust, talc or silica inert filler. 
Provide dry aggregate. 
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a. For epoxy concrete: ASTM C33/C33M, maximum size  1/2 inch. Conform to 
the following requirements: 

 
Sieve Designation Percent Passing by Weight 

1/2 in. 100 

3/8 in. 93-100 

No. 4 70-80 

No. 8 50-65 

No. 16 37-53 

No. 30 20-37 

No. 50 10-20 

No. 100 5-10 

No. 200 3-5 

 
PART 3   EXECUTION 
 
3.1   PREPARATION 
 
3.1.1   Epoxy Concrete 
 
3.1.1.1   Patch Areas 
 

Remove loose concrete from the spalled areas indicated. Inspect the cavity 
for remaining defective concrete by tapping with a hammer or steel rod and 
listening for dull or hollow sounds. In areas where tapping does not 
produce a solid tone, remove additional concrete until testing produces a 
solid tone. Make the entire cavity at least one inch deep. Sawcut edges of 
cavity to avoid feather edging. Prepare surface of cavity by sandblasting, 
grinding, or water blasting. Remove dust, dirt, and loosely bonded material 
resulting from cleaning. Ensure cavity surfaces are dry. 
 

3.1.1.2   Spalls at Joints and Cracks 
 
For spalls to be repaired that are adjacent to joints and working cracks 
insert preformed joint filler to the working faces of the spall. Trim 
filler to fit shape of the working faces of joint or crack so epoxy 
prevented from bypassing filler. Where practicable, extend filler 
horizontally and vertically into joint or crack opening. Secure filler 
strip in place prior to and during placement of epoxy concrete. Apply a 
bond breaker to working faces at keyed joints. Keep bond breaker off of 
concrete surface to be bonded. After the epoxy concrete has completely 
cured, saw out the top 25 mm inch of the preformed joint  filler and 
install liquid joint sealer in accordance with Section 32 01 19.61 
RESEALING JOINTS IN RIGID PAVEMENT 
 

3.1.1.3   Joints and Cracks 
 
Clean and seal joints and cracks as specified in Section 32 01 19.61 
RESEALING JOINTS IN RIGID PAVEMENT 
 

3.1.2   Epoxy Mortar for Cracks and Saw Kerfs 
 

Apply epoxy mortar to newly exposed loose and unsound materials. Prepare 
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surfaces by sandblasting, scarifying or waterblasting. Remove dust, dirt, 
and loosely bonded material resulting from cleaning. Ensure surfaces are 
dry before application of epoxy mortar. 

 
3.1.3   Epoxy Grout for Cracks 
 

Apply grout to newly exposed concrete free of loose and unsound materials. 
Prepare surfaces by sandblasting, scarifying or waterblasting. Remove dust, 
dirt, and loosely bonded material resulting from cleaning. Ensure surfaces 
are dry before application of epoxy grout. 

 
3.2   MIXING MATERIALS 
 

Make batches small enough to ensure placement before binder sets. Mix 
materials in accordance with manufacturer's recommendations. 

 
3.3   PLACEMENT 
 
3.3.1   Epoxy Concrete 
 

Prime dry cavity surfaces with epoxy resin using a stiff bristle brush. 
Make coating approximately 20 mils thick. Place epoxy concrete while primer 
is still tacky and in layers not exceeding one inch thick. Use vibratory 
floats, plates, or hand tampers to consolidate the concrete. Level each 
layer and screed the final surface to match the adjoining surfaces. Remove 
excess epoxy concrete on adjacent surfaces before the concrete hardens. Do 
not feather epoxy concrete out onto adjacent surfaces. 

 
3.3.2   Epoxy Mortar 
 

Prime surfaces with epoxy resin binder. Scrub prime coat into surface with 
a stiff bristle brush. Make coating approximately 20 mils thick. Place 
epoxy mortar while primer is still tacky. Apply at a thickness recommended 
by the manufacturer. Work mortar into place and consolidate thoroughly so 
that contact surfaces are wetted by the mortar. Finish surface of mortar to 
the required texture. Do not feather edge epoxy mortar onto adjacent 
surfaces. 

 
3.3.3   Non-Pressure Epoxy Grout 
 
3.3.3.1   Cementing Dowels 
 

Immediately prior to placing the dowel, clean hole of dust and other 
deleterious material with a high pressure air hose. Fill hole halfway with 
grout. Insert dowel in hole by rotating it at least one complete turn while 
tapping it down. If necessary add more grout to fill hole. 

 
3.3.3.2   Epoxy Grout for Cracks 
 

Apply epoxy grout at a thickness recommended by the manufacturer. Work 
grout into place and consolidate thoroughly so that contact surfaces 
arewetted by the grout. Finish surface of grout to the required texture. Do 
not feather edge epoxy grout onto adjacent surfaces. 

 
3.3.4   Pressure Grouting of Cracks 
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Clean each crack of dust, dirt, loose concrete and unsound material. Insert 
a valve at both ends of each crack, at the junction of two cracks, and 
along the length of each crack at 16 to 20 inch intervals. Fill crack 
between valves with crack surface sealer. After crack surface sealer has 
hardened and cured, pump crack sealer into valve at one end of crack. For 
vertical surfaces start at lowest valve and work upwards. As crack sealer 
appears at next valve, pinch closed pumping valve and move to next valve 
and commence pumping. Continue procedure until other end of crack is 
reached. Avoid delays in pumping operation. After crack sealer has hardened 
and cured grind valves off flush with concrete surface. Coat areas of 
valves with crack surface sealer and allow to harden and cure. 

 
3.4   CURING 
 

Cure epoxy materials in accordance with manufacturer's recommendations. 
 
3.5   FIELD QUALITY CONTROL 
 
3.5.1   Sampling 
 

As soon as epoxy resin and aggregate materials are available for sampling, 
obtain by random selection a sample of each batch. Clearly identify samples 
by designated name, specification number, batch number, project contract 
number, intended use and quantity involved. 

 
3.5.2   Testing 
 
At the discretion of the Contracting Officer, samples provided may be 
tested by the Government for verification. Test samples by an approved 
laboratory. If a sample fails to meet specification requirements after two 
tests, replace the batch represented by the samples tested and retest. Test 
aggregates in accordance with ASTM C117 and ASTM C136. 

 
3.5.3   Inspection 
 

Check each repaired area for cracks, spalls, popouts and loss of bond 
between repaired area and surrounding concrete. Check each repaired area 
for voids by tapping with a hammer or steel rod and listening for dull or 
hollow sounds. Immediately repair defects. 

 
-- End of Section -- 
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SECTION 03 30 00 
 

CAST-IN-PLACE CONCRETE 
05/14 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
ACI INTERNATIONAL (ACI) 

 
ACI 117 (2010; Errata 2011) Specifications for 

Tolerances for Concrete Construction and 
Materials and Commentary 

ACI 121R (2008) Guide for Concrete Construction Quality 
Systems in Conformance with ISO 9001 

ACI 211.1 (1991; R 2009) Standard Practice for Selecting 
Proportions for Normal, Heavyweight and Mass 
Concrete 

ACI 211.2 (1998; R 2004) Standard Practice for 
SelectingProportions for Structural Lightweight 
Concrete 

ACI 213R (2014) Guide for Structural Lightweight-
Aggregate Concrete 

ACI 301 (2010; Errata 2015) Specifications for 
Structural Concrete 

ACI 302.1R (2004; Errata 2006; Errata 2007) Guide for 
Concrete Floor and Slab Construction 

ACI 304.2R (1996; R 2008) Placing Concrete by Pumping 
Methods 

ACI 304R (2000; R 2009) Guide for Measuring, Mixing, 
Transporting, and Placing Concrete 

ACI 305R (2010) Guide to Hot Weather Concreting 
ACI 306.1 (1990; R 2002) Standard Specification for Cold 

Weather Concreting 
ACI 306R (2010) Guide to Cold Weather Concreting 
ACI 308.1 (2011) Specification for Curing Concrete 
ACI 318 (2014; Errata 1-2 2014; Errata 3 2015) Building 

Code Requirements for Structural Concrete and 
Commentary 

ACI 347 (2004; Errata 2008; Errata 2012) Guide to 
Formwork for Concrete 

ACI SP-15 (2011) Field Reference Manual:  Standard 
Specifications for Structural Concrete ACI 301-
05 with Selected ACI References 

ACI SP-2 (2007; Abstract: 10th Edition) ACI Manual of 
Concrete Inspection 

ACI SP-66 (2004) ACI Detailing Manual  
 

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO) 
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AASHTO M 182 (2005; R 2009) Standard Specification for 
Burlap Cloth Made from Jute or Kenaf and 
Cotton Mats 

 
AASHTO M 322M/M 322 (2010) Standard Specification for Rail-Steel 

and Axle-Steel Deformed Bars for Concrete 
Reinforcement 

 
AMERICAN HARDBOARD ASSOCIATION (AHA) 

 
AHA A135.4 (1995; R 2004) Basic Hardboard 

 
AMERICAN WELDING SOCIETY (AWS) 

 
AWS D1.4/D1.4M (2011) Structural Welding Code - Reinforcing 

Steel 
 

ASTM INTERNATIONAL (ASTM) 
 
ASTM A1064/A1064M (2015) Standard Specification for Carbon-

Steel Wire and Welded Wire Reinforcement, 
Plain and Deformed, for Concrete 

 
ASTM A36/A36M (2014) Standard Specification for Carbon 

Structural Steel 
 
ASTM A53/A53M (2012) Standard Specification for Pipe, Steel, 

Black and Hot-Dipped, Zinc-Coated, Welded and 
Seamless 

 
ASTM A615/A615M (2015) Standard Specification for Deformed 

and Plain Carbon-Steel Bars for Concrete 
Reinforcement 

 
ASTM A706/A706M (2014) Standard Specification for Low-Alloy 

Steel Deformed and Plain Bars for Concrete 
Reinforcement 

 
ASTM A767/A767M (2009) Standard Specification for Zinc-Coated 

(Galvanized) Steel Bars for Concrete 
Reinforcement 

 
ASTM A780/A780M (2009) Standard Practice for Repair of 

Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings 

 
ASTM A934/A934M (2013) Standard Specification for Epoxy-

Coated Prefabricated Steel Reinforcing Bars 
 
ASTM A955/A955M (2015) Standard Specification for Deformed 

and Plain Stainless-Steel Bars for Concrete 
Reinforcement 

 
ASTM A996/A996M (2014a) Standard Specification for Rail-Steel 

and Axle-Steel Deformed Bars or Concrete 
Reinforcement 
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ASTM C1017/C1017M (2013) Standard Specification for Chemical 
Admixtures for Use in Producing Flowing 
Concrete 

 
ASTM C1107/C1107M (2015) Standard Specification for Packaged 

Dry, Hydraulic-Cement Grout (Nonshrink) 
 
ASTM C1116/C1116M (2010a; R 2015) Standard Specification for 

Fiber-Reinforced Concrete 
 
ASTM C1240 (2014) Standard Specification for Silica Fume 

Used in Cementitious Mixtures 
 
ASTM C1260 (2014) Standard Test Method for Potential 

Alkali Reactivity of Aggregates (Mortar-Bar 
Method) 

 
ASTM C143/C143M (2012) Standard Test Method for Slump of 

Hydraulic-Cement Concrete 
 
ASTM C150/C150M (2012) Standard Specification for Portland 

Cement 
 
ASTM C156 (2011) Standard Test Method for Water 

Retention by Concrete Curing Materials 
 
ASTM C1567 (2013) Standard Test Method for Potential 

Alkali-Silica Reactivity of Combinations of 
Cementitious Materials and Aggregate 
(Accelerated Mortar-Bar Method) 

 
ASTM C171 (2007) Standard Specification for Sheet 

Materials for Curing Concrete 
 
ASTM C172/172M (2014a) Standard Practice for Sampling 

Freshly Mixed Concrete 
 
ASTM C173/C173M (2014) Standard Test Method for Air Content 

of Freshly Mixed Concrete by the Volumetric 
Method 

 
ASTM C192/C192M (2014) Standard Practice for Making and 

Curing Concrete Test Specimens in the 
Laboratory 

 
ASTM C231/231M (2014) Standard Test Method for Air Content 

of Freshly Mixed Concrete by the Pressure 
Method 

 
ASTM C260/260M (2010a) Standard Specification for Air-

Entraining Admixtures for Concrete 
 
ASTM C295/295M (2012) Petrographic Examination of Aggregates 

for Concrete 
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ASTM C309 (2011) Standard Specification for Liquid 
Membrane-Forming Compounds for Curing 
Concrete 

 
ASTM C31/C31M (2012) Standard Practice for Making and 

Curing Concrete Test Specimens in the Field 
 
ASTM C311/311M (2013) Sampling and Testing Fly Ash or 

Natural Pozzolans for Use as a Mineral 
Admixture in Portland-Cement Concrete 

 
ASTM C33/C33M (2013) Standard Specification for Concrete 

Aggregates 
 
ASTM C330/C330M (2014) Standard Specification for Lightweight 

Aggregates for Structural Concrete 
 
ASTM C39/C39M (2015a) Standard Test Method for Compressive 

Strength of Cylindrical Concrete Specimens 
 
ASTM C42/C42M (2013) Standard Test Method for Obtaining and 

Testing Drilled Cores and Sawed Beams of 
Concrete 

 
ASTM C494/C494M (2013) Standard Specification for Chemical 

Admixtures for Concrete 
 
ASTM C567/567M (2014) Determining Density of Structural 

Lightweight Concrete 
 
ASTM C595/595M (2014) Standard Specification for Blended 

Hydraulic Cements 
 
ASTM C618 (2012a) Standard Specification for Coal Fly 

Ash and Raw or Calcined Natural Pozzolan for 
Use in Concrete 

 
ASTM C78/C78M (2015) Standard Test Method for Flexural 

Strength of Concrete (Using Simple Beam with 
Third-Point Loading) 

 
ASTM C881/C881M (2010) Standard Specification for Epoxy-

Resin-Base Bonding Systems for Concrete 
 
ASTM C920 (2014a) Standard Specification for 

Elastomeric Joint Sealants 
 
ASTM C932 (2006) Standard Specification for Surface-

Applied Bonding Compounds for Exterior 
Plastering 

 
ASTM C94/C94M (2015) Standard Specification for Ready-Mixed 

Concrete 
 
ASTM C989/989M (2014) Standard Specification for Ground 

Granulated Blast-Furnace Slag for Use in 
Concrete and Mortars 
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ASTM D1557 (2012) Standard Test Methods for Laboratory 

Compaction Characteristics of Soil Using 
Modified Effort (56,000 ft-lbf/ft3) (2700 kN-
m/m3) 

 
ASTM D1751 (2004; E 2013; R 2013) Standard Specification 

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

 
ASTM D1752 (2004a; R 2013) Standard Specification for 

Preformed Sponge Rubber Cork and Recycled PVC 
Expansion 

 
ASTM D2103 (2015) Standard Specification for 

Polyethylene Film and Sheeting 
 
ASTM D2628 (1991; R 2011) Standard Specification for 

Preformed Polychloroprene Elastomeric Joint 
Seals for Concrete Pavements 

 
ASTM D412 (2006a; R 2013) Standard Test Methods for 

Vulcanized Rubber and Thermoplastic 
Elastomers – Tension 

 
ASTM D471 (2012a) Standard Test Method for Rubber 

Property - Effect of Liquids 
 
ASTM D4397 (2008) Standard Specification for 

Polyethylene Sheeting for Construction, 
Industrial, and Agricultural Applications 

 
ASTM D5759 (2012) Characterization of Coal Fly Ash and 

Clean Coal Combustion Fly Ash for Potential 
Uses 

 
ASTM D7116 (2005) Standard Specification for Joint 

Sealants, Hot Applied, Jet Fuel Resistant 
Types, for Portland Cement Concrete 

 
ASTM E1155 (1996; R 2008) Standard Test Method for 

Determining Floor Flatness and Floor 
Levelness Numbers 

 
ASTM E329 (2014a) Standard Specification for Agencies 

Engaged in the Testing and/or Inspection of 
Materials Used in Construction 

 
ASTM E96/E96M (2014) Standard Test Methods for Water Vapor 

Transmission of Materials 
 
 

CONCRETE REINFORCING STEEL INSTITUTE (CRSI) 
 
CRSI 10MSP (2009; 28th Ed) Manual of Standard Practice 

 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 220 

FOREST STEWARDSHIP COUNCIL (FSC) 
 
FSC STD 01 001 (2000) Principles and Criteria for Forest 

Stewardship 
 

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) 
 
NIST PS 1 (2009) DOC Voluntary Product Standard PS 1-07, 

Structural Plywood 
 

U.S. ARMY CORPS OF ENGINEERS (USACE) 
 
COE CRD-C 572 (1974) Corps of Engineers Specifications for 

Polyvinylchloride Waterstops 
 

U.S. DEPARTMENT OF COMMERCE (DOC) 
 
PS1 (1995) Construction and Industrial Plywood 

with Typical APA Trademarks 
 

U.S. GENERAL SERVICES ADMINISTRATION (GSA) 
 
FS LLL-B-810 (Rev B) Building Board, (Hardboard) Hard 

Pressed, Vegetable Fiber 
 
FS MMM-A-001993 (1978) Adhesive, Epoxy, Flexible, Filled (For 

Binding, Sealing, and Grouting) 
 
FS SS-S-1614 (Rev A; Am 1) Sealants, Joint,Jet-Fuel-

Resistant, Hot-Applied, for Portland Cement 
and Tar Concrete Pavements 

 
FS SS-S-200 (Rev E; Am 2) Sealant, Joint, Two-Component, 

Jet-Blast-Resistant, Cold-Applied, for 
Portland Cement Concrete Pavement 

 
FS UU-B-790 (Rev A; Am 1; Notice 1) Building Paper, 

Vegetable Fiber:  (Kraft, Waterproofed, Water 
Repellent and Fire Resistant) 

 
1.2   DEFINITIONS 
 
a. "Cementitious material" as used herein must include all portland cement, 

pozzolan, fly ash, and ground granulated blast-furnace slag. 
 
b. "Exposed to public view" means situated so that it can be seen from eye 

level from a public location after completion of the building.  A public 
location is accessible to persons not responsible for operation or 
maintenance of the building. 

 
d. "Chemical admixtures" are materials in the form of powder or fluids that 

are added to the concrete to give it certain characteristics not 
obtainable with plain concrete mixes. 

 
e. "Workability (or consistence)" is the ability of a fresh (plastic) 

concrete mix to fill the form/mold properly with the desired work 
(vibration) and without reducing the concrete's quality.  Workability 
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depends on water content, chemical admixtures, aggregate (shape and size 
distribution), cementitious content and age (level of hydration). 
 

f. "Supplementary cementing materials" (SCM) include coal fly ash, [silica 
fume, ]granulated blast-furnace slag, natural or calcined pozzolans, and 
ultra-fine coal ash when used in such proportions to replace the portland 
cement that result in improvement to sustainability and durability and 
reduced cost. 

 
g. "Design strength" (f'c) is the specified compressive strength of concrete 

at time(s) specified in this section to meet structural design criteria. 
 
h. "Mixture proportioning" is the process of designing concrete mixture 

proportions to enable it to meet the strength, service life and 
constructability requirements of the project while minimizing the initial 
and life-cycle cost. 

 
i. "Mixture proportions" are the masses or volumes of individual ingredients 

used to make a unit measure (cubic meter or cubic yard) of concrete. 
 
j. "Pozzolan" is a siliceous or siliceous and aluminous material, which in 

itself possesses little or no cementitious value but will, in finely 
divided form and in the presence of moisture, chemically reacts with 
calcium hydroxide at ordinary temperatures to form compounds possessing 
cementitious properties. 

 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES: 

 
SD-01 Preconstruction Submittals 
 
 Concrete Curing Plan 
 
 
SD-02 Shop Drawings 

 
Fabrication Drawings for concrete formwork must be submitted by the 
Contractor in accordance with paragraph entitled, "Shop Drawings," 
of this section, to include the following: 

 
Formwork 
 
Special Construction 
 
Reinforcing steel; G 

 
  Reproductions of contract drawings are unacceptable. 

 
Provide erection drawings for concrete Formwork that show 
placement of reinforcement and accessories, with reference to the 
contract drawings. 

 
SD-03 Product Data 
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Materials for curing concrete 
 
Plastic Forms 
  
Carton forms 
 
Recycled Aggregate Materials 
 
Joint sealants  
 
Joint filler 
 
Cementitious Materials 
 
Portland Cement 
 
Ready-Mix Concrete 
 
Water-Vapor Barrier Subgrade Cover 
 
Bonding Materials 
 
Concrete Curing Materials 
 
Reinforcement 
 
Reinforcement Materials 
 
Vapor barrier 
 
Epoxy bonding compound 
 
Synthetic reinforcing fibers 
 
Waterstops 
 
Biodegradable Form Release Agent 
 
Air Content 

SD-05 Design Data 
 

Concrete Mix Design; G 
 

Calculations 
 

SD-06 Test Reports 
 

Concrete Mix Design; G 
 
Fly ash 
 
Pozzolan 
 
Ground Granulated Blast-Furnace Slag 
 
Compressive Strength Tests 
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Aggregates 
 
Slump 
 
Air Entrainment 
 

SD-07 Certificates 
 

Reinforcing Bars 
 
Material Safety Data Sheets 
 
Field Testing Technician and Testing Agency 

 
SD-08 Manufacturer's Instructions 

 
Curing Compound 

 
 
1.4   MODIFICATION OF REFERENCES 
 
Accomplish work in accordance with ACI publications except as modified 
herein.  Consider the advisory or recommended provisions to be mandatory.  
Interpret reference to the "Building Official," the "Structural Engineer," 
and the "Architect/Engineer" to mean the Contracting Officer. 

 
1.5   DELIVERY, STORAGE, AND HANDLING 
 
Follow ACI 301, ACI 304R and ASTM A934/A934M requirements and 
recommendations. Do not deliver concrete until vapor barrier, forms, 
reinforcement, embedded items, and chamfer strips are in place and ready for 
concrete placement. Protect materials from contaminants such as grease, oil, 
and dirt.  Ensure materials can be accurately identified after bundles are 
broken and tags removed.  Do not store concrete curing compounds or sealers 
with materials that have a high capacity to adsorb volatile organic compound 
(VOC) emissions.  Do not store concrete curing compounds or sealers in 
occupied spaces. 

 
1.5.1   Reinforcement 
 
Store reinforcement of different sizes and shapes in separate piles or racks 
raised above the ground to avoid excessive rusting.  Protect from 
contaminants such as grease, oil, and dirt.  Ensure bar sizes can be 
accurately identified after bundles are broken and tags removed. 

 
1.6   QUALITY ASSURANCE 
 
1.6.1   Design Data 
 
 1.6.1.1   Formwork Calculations 
 
Follow ACI 347.  Include design calculations indicating arrangement of forms, 
sizes and grades of supports (lumber), panels, and related components.  
Furnish drawings and calculations of shoring and re-shoring methods proposed 
for floor and roof slabs, spandrel beams, and other horizontal concrete 
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members. Calculations must indicate concrete pressure with both live and 
dead loads, along with material types. 
 
1.6.1.2   Concrete Mix Design 
 
Sixty days minimum prior to concrete placement, submit a mix design for each 
strength and type of concrete.  Submit a complete list of materials 
including type; brand; source and amount of cement, complementary 
cementitious materials, polypropylene fibers, and admixtures; and applicable 
reference specifications.  Submit mill test and all other test for cement, 
complementary cementitious materials, aggregates, and admixtures.  Provide 
documentation of maximum nominal aggregate size, gradation analysis, 
percentage retained and passing sieve, and a graph of percentage retained 
verses sieve size.  Provide mix proportion data using at least three 
different water-cementitious material ratios for each type of mixture, which 
produce a range of strength encompassing those required for each type of 
concrete required.  If source material changes, resubmit mix proportion data 
using revised source material.  Provide only materials that have been proven 
by trial mix studies to meet the requirements of this specification, unless 
otherwise approved in writing by the Contracting Officer.  Indicate clearly 
in the submittal where each mix design is used when more than one mix design 
is submitted.  Resubmit data on concrete components if the qualities or 
source of components changes.  For previously approved concrete mix designs 
used within the past twelve months, the previous mix design may be re-
submitted without further trial batch testing if accompanied by material 
test data conducted within the last six months.  Obtain mix design approval 
from the contracting officer prior to concrete placement. 

 
1.6.2   Drawings 
 
1.6.2.1   Shop Drawings 
 
Fabrication Drawings for concrete formwork for Reinforcement Materials,  
for Special Construction must indicate concrete pressure calculations with 
both live and dead loads, along with material types.   
 

1.6.2.2   Formwork 
 
Drawings showing details of formwork including, but not limited to; joints, 
supports, studding and shoring, and sequence of form and shoring removal.  
Reproductions of contract drawings are unacceptable. 
  
Design, fabricate, erect, support, brace, and maintain formwork so that it 
is capable of supporting without failure all vertical and lateral loads that 
may reasonably be anticipated to be applied to the formwork. 

 
1.6.2.3   Reinforcing Steel 
 
Follow ACI SP-66.  Indicate bending diagrams, assembly diagrams, splicing 
and laps of bars, shapes, dimensions, and details of bar reinforcing, 
accessories, and concrete cover.  Do not scale dimensions from structural 
drawings to determine lengths of reinforcing bars. 

 
1.6.3   Control Submittals 
 
1.6.3.1   Concrete Curing Plan 
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Submit proposed materials, methods and duration for curing concrete elements 
in accordance with ACI 308.1. 

 
1.6.3.2   Material Safety Data Sheets 
 
Submit Material Safety Data Sheets (MSDS) for all materials that are 
regulated for hazardous health effects.  Prominently post the MSDS at the 
construction site so these are readily accessible during each work shift to 
employees when they are at the construction site. 

 
1.6.4   Test Reports 
 
1.6.4.1   Concrete Mix Design 
 
Submit copies of laboratory test reports showing that the mix has been 
successfully tested to produce concrete with the properties specified and 
that mix must be suitable for the job conditions.  Include mill test and all 
other test for cement, aggregates, and admixtures in the laboratory test 
reports.  Provide maximum nominal aggregate size, gradation analysis, 
percentage retained and passing sieve, and a graph of percentage retained 
verses sieve size.  Submit test reports along with the concrete mix design.  
Obtain approval before concrete placement. 

 
1.6.4.2   Fly Ash and Pozzolan 
 
Submit test results in accordance with ASTM C618 for fly ash and pozzolan.  
Submit test results performed within 6 months of submittal date.  Submit 
manufacturer's policy statement on fly ash use in concrete. 

 
1.6.4.3   Ground Granulated Blast-Furnace Slag 
 
Submit test results in accordance with ASTM C989/C989M for ground granulated 
blast-furnace slag.  Submit test results performed within 6 months of 
submittal date.  Submit manufacturer's policy statement on slag use in 
concrete. 

 
1.6.4.4   Aggregates 
 
ASTM C1260 for potential alkali-silica reactions (ASR), ASTM C295/C295M for 
petrographic analysis.  

 
1.6.4.5   Fiber-Reinforced Concrete 
 
Test to determine flexural toughness index I5 in accordance with ASTM 
C1116/C1116M. 

 
1.6.6   Special Finisher Qualifications 
 
For 35 percent or more fly ash content as a percentage of cementitious 
materials, finisher must have a minimum of 3 years' experience finishing 
high-volume fly ash concrete. 

 
1.7   ENVIRONMENTAL REQUIREMENTS 
 
Provide space ventilation according to manufacturer recommendations, at a 
minimum, during and following installation of concrete curing compound and 
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sealer.  Maintain one of the following ventilation conditions during the 
curing compound/sealer curing period or for 72 hours after installation: 

 
a. Supply 100 percent outside air 24 hours a day. 

 
b. Supply airflow at a rate of 6 air changes per hour, when outside 
temperatures are between 55 degrees F and 84 degrees F and humidity is 
between 30 percent and 60 percent. 

 
c. Supply airflow at a rate of 1.5 air changes per hour, when outside 
air conditions are not within the range stipulated above. 

 
1.7.1   Submittals for Environmental Performance 
 

a. Provide data indication the percentage of post-industrial pozzolan 
(fly ash, blast furnace slag) cement substitution as a percentage of 
the full product composite by weight. 

 
b. Provide data indicating the percentage of post-industrial and post-
consumer recycled content aggregate. 

 
c. Provide product data indicating the percentage of post-consumer 
recycled steel content in each type of steel reinforcement as a 
percentage of the full product composite by weight. 

 
d. Provide product data stating the location where all products were 
manufactured  

 
e. For projects using reusable formwork, provide data showing how 
formwork is reused. 

 
f. Provide MSDS product information data showing that form release 
agents meet any environmental performance goals such as using vegetable 
and soy based products. 

 
g. Provide MSDS product information data showing that concrete 
adhesives meet any environmental performance goals including low 
emitting, low volatile organic compound products. 

 
1.8   QUALIFICATIONS FOR CONCRETE TESTING SERVICE 
 
Perform concrete testing by an approved laboratory and inspection service 
experienced in sampling and testing concrete.  Testing agency must meet the 
requirements of ASTM E329. 
 

1.9   QUALIFICATIONS FOR WELDING WORK 
 
Welding procedures must be in accordance with AWS D1.4/D1.4M. 
 
Verify that Welder qualifications are in accordance with AWS D1.4/D1.4M or 
under an equivalent qualification test approved in advance.  Welders are 
permitted to do only the type of welding for which each is specifically 
qualified. 

 
1.10   CONCRETE SAMPLING AND TESTING 
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Testing by the Contractor must include sampling and testing concrete 
materials proposed for use in the work and testing the design mix for each 
class of concrete.  Perform quality control testing during construction. 

 
Sample and test concrete aggregate materials proposed for use in the work in 
accordance with ASTM C33/C33M. 

 
Sample and test portland cement in accordance with ASTM C150/C150M. 

 
Sample and test air-entraining admixtures in accordance with ASTM C233/C233M. 
 

1.10.1   Field Testing Technician and Testing Agency 
 
Submit data on qualifications of proposed testing agency and technicians for 
approval by the Contracting Officer prior to performing testing on concrete. 
 
a. Work on concrete under this contract must be performed by an ACI Concrete 

Field Testing Technician Grade 1 qualified in accordance with ACI SP-2 or 
equivalent. Equivalent certification programs must include requirements 
for written and performance examinations as stipulated in ACI SP-2. 

 
b. Testing agencies that perform testing services on reinforcing steel must 

meet the requirements of ASTM E329. 
 
c. Testing agencies that perform testing services on concrete materials must 

meet the requirements of ASTM C1077. 
 

1.10.1   Laboratory Qualifications for Concrete Qualification Testing 
 
The concrete testing laboratory must have the necessary equipment and 
experience to accomplish required testing. The laboratory must meet the 
requirements of ASTM C1077 and be Cement and Concrete Reference Laboratory 
(CCRL) inspected. 
 

1.10.2   Laboratory Accreditation 
 
Laboratory and testing facilities must be provided by and at the expense of 
the Contractor. The laboratories performing the tests must be accredited in 
accordance with ASTM C1077, including ASTM C78/C78M and ASTM C1260. The 
accreditation must be current and must include the required test methods, as 
specified. Furthermore, the testing must comply with the following 
requirements: 
a. Aggregate Testing and Mix Proportioning: Aggregate testing and mixture 
proportioning studies must be performed by an accredited laboratory and 
under the direction of a registered professional engineer in a U.S. state or 
territory competent in concrete materials that is competent in concrete 
materials and must sign all reports and designs. 

 
b. Acceptance Testing: Furnish all materials, labor, and facilities required 
for molding, curing, testing, and protecting test specimens at the site and 
in the laboratory. Furnish and maintain boxes or other facilities suitable 
for storing and curing the specimens at the site while in the mold within 
the temperature range stipulated by ASTM C31/C31M. 

 
d. Contractor Quality Control: All sampling and testing must be performed by 

an approved, onsite, independent, accredited laboratory. 
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PART 2   PRODUCTS 
 
2.1   MATERIALS FOR FORMS 
 
Provide wood, plywood, carton, or steel.  Use plywood or steel forms where a 
smooth form finish is required. 

 
2.1.1   Wood Forms 
 
Provide lumber that is square edged or tongue-and-groove boards, free of 
raised grain, knotholes, or other surface defects.  Provide plywood that 
complies with DOC/NIST PS1, B-B concrete form panels or better or AHA A135.4, 
hardboard for smooth form lining.  Submit data verifying that composite wood 
products contain no urea formaldehyde resins. 

 
2.1.1.1   Concrete Form Plywood (Standard Rough) 
 
Provide plywood that conforms to NIST PS 1, B-B, concrete form, not less 
than 5/8-inch thick. 

 
2.1.1.2   Overlaid Concrete Form Plywood (Standard Smooth) 
 
Provide plywood that conforms to NIST PS 1, B-B, high density form overlay, 
not less than 5/8-inch thick. 
 

2.1.2   Plastic Forms 
 
Provide plastic forms that contain a minimum of 50 percent post-consumer 
recycled content, or a minimum of 50 percent post-industrial recycled 
content. 
 

2.1.3   Carton Forms 
 
Moisture resistant treated paper faces, biodegradable, structurally 
sufficient to support weight of wet concrete until initial set.  Provide 
carton forms that contain a minimum of 5 percent post-consumer recycled 
content, or a minimum of 20 percent post-industrial recycled content. 

 
2.1.4   Steel Forms 
 
Provide steel form surfaces that do not contain irregularities, dents, or 
sags. 

2.2   FORM TIES AND ACCESSORIES 
 
The use of wire alone is prohibited.  Provide a form tie system that does 
not leave mild steel after break-off or removal any closer than 2 inches 
from the exposed surface. Form ties and accessories must not reduce the 
effective cover of the reinforcement. 

 
2.2.1   Polyvinylchloride Waterstops 
 
Polyvinylchloride waterstops must conform to COE CRD-C 572. 

 
2.2.2   Dovetail Anchor Slot 
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Preformed metal slot approximately 1 by 1 inch of not less than 22 gage 
galvanized steel cast in concrete.  Coordinate actual size and throat 
opening with dovetail anchors and provide with removable filler material. 

 
2.3   CONCRETE MIX DESIGN 
 
 2.3.2   Contractor-Furnished Mix Design 
 
ACI 211.1, ACI 301, and ACI 318 except as otherwise specified.  Indicate the 
compressive strength (f'c) of the concrete for each portion of the 
structure(s) and as specified below. 

 
                 f'c         ASTM C 33               Maximum 
                 (Min. 28-   Maximum       Range     Water- 
                 Day Comp.   Nominal       of        Cement       Air 
                 Strength)  Aggregate      Slump     Ratio       Entr. 
    Location    (psi)      (Size No.)     (inches)  (by weight)  (percent) 
 
  All areas     4000       57 or 67     4” +/-1”     0.50         6 
 
Maximum slump shown above may be increased 1 inch for methods of 
consolidation other than vibration.  Slump may be increased to 8 inches when 
superplasticizers are used. Provide air entrainment using air-entraining 
admixture.  Provide air entrainment within plus or minus 1.5 percent of the 
value specified. The water soluble chloride ion concentrations in hardened 
concrete at ages from 28 to 42 days must not exceed 0.15.  Proportion 
concrete mixes for strength at 28 days. 

 
2.3.2.1   Mix Proportions for Normal Weight Concrete 
 
Trial design batches, mixture proportioning studies, and testing 
requirements for various classes and types of concrete specified are the 
responsibility of the Contractor.  Base mixture proportions on compressive 
strength as determined by test specimens fabricated in accordance with ASTM 
C192/C192M and tested in accordance with ASTM C39/C39M.  Samples of all 
materials used in mixture proportioning studies must be representative of 
those proposed for use in the project and must be accompanied by the 
manufacturer's or producer's test report indicating compliance with these 
specifications.  Base trial mixtures having proportions, consistencies, and 
air content suitable for the work on methodology described in ACI 211.1.  In 
the trial mixture, use at least three different water-cement ratios for each 
type of mixture, which must produce a range of strength encompassing those 
required for each class and type of concrete required on the project.  The 
maximum water-cement ratio required must be based on equivalent water-cement 
ratio calculations as determined by the conversion from the weight ratio of 
water to cement plus pozzolan, and ground granulated blast-furnace slag by 
weight equivalency method.  Design laboratory trial mixture for maximum 
permitted slump and air content.  Each combination of material proposed for 
use must have separate trial mixture, except for accelerator or retarder use 
can be provided without separate trial mixture.  Report the temperature of 
concrete in each trial batch.  For each water-cement ratio, at least three 
test cylinders for each test age must be made and cured in accordance with 
ASTM C192/C192M and tested in accordance with ASTM C39/C39M for 7 and 28 
days.  From these results, plot a curve showing the relationship between 
water-cement ratio and strength for each set of trial mix studies.  In 
addition, plot a curve showing the relationship between 7 and 28 day 
strengths. 
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2.3.2.2   Required Average Strength of Mix Design 
 
The selected mixture must produce an average compressive strength exceeding 
the specified strength by the amount indicated in ACI 301.  When a concrete 
production facility has a record of at least 15 consecutive tests, the 
standard deviation must be calculated and the required average compressive 
strength must be determined in accordance with ACI 301.  When a concrete 
production facility does not have a suitable record of tests to establish a 
standard deviation, the required average strength must follow ACI 211.2 
requirements. 

 
2.3.3   Ready-Mix Concrete 
 
Provide concrete that meets the requirements of ASTM C94/C94M. 

 
Ready-mixed concrete manufacturer must provide duplicate delivery tickets 
with each load of concrete delivered.  Provide delivery tickets with the 
following information in addition to that required by ASTM C94/C94M: 

 
Type and brand cement 

 
Cement and supplementary cementitious materials content in 94-pound 
bags per cubic yard of concrete 

 
Maximum size of aggregate 

 
Amount and brand name of admixtures 

 
Total water content expressed by water/cementitious material ratio 

 
2.3.4   Concrete Curing Materials 
 
2.3.4.1   Absorptive Cover 
 
Provide burlap, cotton mats, and other absorbent materials for curing 
concrete, in accordance with ACI 301 Section 5 and ACI 308.1 Section 2. 

 
2.3.4.2   Moisture-Retaining Cover 
 
Provide waterproof paper cover for curing concrete conforming to ASTM C171, 
regular or white, or polyethylene sheeting conforming to ASTM C171, or 
polyethylene-coated burlap consisting of a laminate of burlap and a white 
opaque polyethylene film permanently bonded to the burlap; burlap must 
conform to ASTM C171, Class 3, and polyethylene film must conform to ASTM 
C171.  When tested for water retention in accordance with ASTM C156, weight 
of water lost 72 hours after application of moisture retaining covering 
material must not exceed 0.039 gram per square centimeter of the mortar 
specimen surface. 

 
2.3.4.3   Membrane-Forming Curing Compound 
 
Provide liquid type compound conforming to ASTM C309, Type 1, clear, Type 1D 
with fugitive dye for interior work and Type 2, white, pigmented for 
exterior work. Submit product data for concrete curing compounds.  Submit 
manufacturer’s instructions for placement of curing compound. 
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2.4   MATERIALS 
 
2.4.1   Portland Cement 
 
Provide portland cement that conforms to ASTM C150/C150M, Type I or II or 
ASTM C595/C595M, Type IP(MS) or IS(MS) blended cement except as modified 
herein.  Portland cement shall be low-alkali with tri-calcium aluminates 
(C3A) content less than 10 percent and a maximum cement-alkali content of 
0.80 percent sodium oxide equivalent. Blended cements shall consist of a 
mixture of ASTM C150/C150M, Type II, cement and one of the following 
materials:  ASTM C618 pozzolan or fly ash, ASTM C989/C989M ground granulated 
blast-furnace slag.  The pozzolan added to the Type IP blend must be ASTM 
C618 Class F and must be interground with the cement clinker. For portland 
cement manufactured in a kiln fueled by hazardous waste, maintain a record 
of source for each batch. Supplier must certify that the hazardous waste is 
neutralized by the manufacturing process and that no additional pollutants 
are discharged.  For exposed concrete, use one manufacturer for each type of 
cement, ground slag, fly ash, and pozzolan. 

 
2.4.1.1   Fly Ash and Pozzolan 
 
ASTM C618, Class F, except that the maximum allowable loss on ignition must 
not exceed 3 percent.  Class F fly ash for use in mitigating ASR must have a 
calcium oxide (CaO) content of less than 8 percent and a total equivalent 
alkali content less than 1.5 percent. Fly ash shall be added with cement 
while batching.  Fly ash content must be a minimum of 25 percent by weight 
of cementitious material, provided the fly ash does not reduce the amount of 
cement in the concrete mix below the minimum requirements of local building 
codes.  Where the use of fly ash cannot meet the minimum level, provide the 
maximum amount of fly ash permittable that meets the code requirements for 
cement content.  Report the chemical analysis of the fly ash in accordance 
with ASTM C311/311M.  Evaluate and classify fly ash in accordance with ASTM 
D5759. 
 
High contents of supplementary cementitious materials can have some 
unintended effects on the concrete properties, such as slowing the strength 
gain rate, and delaying set times therefore affecting finishing operations.  
The recommended maximum content (by weight of the total cementitious 
material) for these materials are: 
  
1.  For GGBF slag: 50 percent 
2.  For fly ash or natural pozzolan: 40 percent (25 percent in cold climates) 
  

2.4.1.2   Ground Granulated Blast-Furnace Slag 
 
ASTM C989/C989M, Grade 100.  Slag content must be a minimum of 25 percent by 
weight of cementitious material. 

 
2.4.1.3   Raw or Calcined Natural Pozzolan 
 
Natural pozzolan must be raw or calcined and conform to ASTM C618, Class N, 
including the optional requirements for uniformity and effectiveness in 
controlling Alkali-Silica reaction and must have an ignition loss not 
exceeding 3 percent. Class N pozzolan for use in mitigating Alkali-Silica 
Reactivity must have a Calcium Oxide (CaO) content of less than 13 percent 
and total equivalent alkali content less than 3 percent. 
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2.4.1.4   Ultra Fine Fly Ash and Ultra Fine Pozzolan 
 
Ultra Fine Fly Ash (UFFA) and Ultra Fine Pozzolan (UFP) must conform to ASTM 
C618, Class F or N, and the following additional requirements: 

 
a. The strength activity index at 28 days of age must be at least 95 percent 
of the control specimens. 

 
b. The average particle size must not exceed 6 microns. 

 
c. The sum of SiO2 + Al2O3 + Fe2O3 must be greater than 77 percent. 

 
2.4.2   Water 
 
Minimize the amount of water in the mix.  Improve workability by adjusting 
the grading rather than by adding water.  Water must be fresh, clean, and 
free from injurious amounts of oils, acids, alkalis, salts, organic 
materials, or other substances deleterious to concrete. 

 
2.4.3   Aggregates 
 
ASTM C33/C33M, except as modified herein.  Furnish aggregates for exposed 
concrete surfaces from one source.  Provide aggregates that do not contain 
any substance which may be deleteriously reactive with the alkalies in the 
cement. Submit test report showing compliance with ASTM C33/C33M. 
 

2.4.3.1   Recycled Aggregate Materials 
 
Use a minimum of 25 percent recycled aggregate, depending on local 
availability and conforming to requirements of the mix design.  Submit 
recycled material request with the aggregate certification submittals and do 
not use until approved by the Contracting Officer. 

 
2.4.4   Nonshrink Grout 
 
Nonshrink grout shall conform to the requirements of ASTM C1107/C1107M. 

 
2.4.5   Admixtures 
 
ASTM C494/C494M: Type A, water reducing; Type B, retarding; Type C, 
accelerating; Type D, water-reducing and retarding; and Type E, water-
reducing and accelerating admixture.  Do not use calcium chloride admixtures.  
Submit product data for admixtures used in concrete. 

 
2.4.5.1   Air-Entraining Agent 
 
Air-entraining admixture shall conform to the requirements of ASTM 
C260/C260M.  Do not use air-entraining admixture to enhance workability. 

 
2.4.6   Vapor Barrier 
 
 ASTM E1745 Class A polyethylene sheeting, minimum 10 mil thickness. 
 

2.4.6.1   Water-Vapor Barrier Subgrade Cover 
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Provide clear polyethylene sheeting, 6-mil, conforming to ASTM D2103 and 
ASTM D4397 

 
2.4.7   Materials for Curing Concrete 
 
Use water-based curing compounds, sealers, and coatings with low VOC 
(maximum 160 grams/liter, less water and less exempt compounds) content. 
  
Consider the use of water based or vegetable or soy based curing agents in 
lieu of petroleum based products.  Consider agents that are not toxic and 
emit low or no Volatile Organic Compounds (VOC).  Consider the use of 
admixtures that offer high performance to increase durability of the finish 
product but also have low toxicity and are made from bio-based materials 
such as soy, and emit low levels of Volatile Organic Compounds (VOC). 

 
2.4.7.1   Impervious Sheeting 
 
ASTM C171; waterproof paper, clear or white polyethylene sheeting, or 
polyethylene-coated burlap. 

 
2.4.7.2   Pervious Sheeting 
 
AASHTO M 182. 

 
2.4.7.3   Liquid Membrane-Forming Compound 
 
ASTM C309, white-pigmented, Type 2, Class B. 

 
2.4.8   Expansion/Contraction Joint Filler 
 
ASTM D1751, ASTM D1752, cork or 100 percent post-consumer paper meeting ASTM 
D1752 type I or II.  Material must be  1/2 inch thick, unless otherwise 
indicated. 

 
2.4.8.1   Preformed Joint Filler Strips 
 
Povide nonextruding and resilient nonbituminous type filler strips 
conforming to ASTM D1752, Type I or II. 

 
2.4.9   Joint Sealants 
 
Use concrete penetrating sealers with a low (maximum 100 grams/liter, less 
water and less exempt compounds) VOC content. 

2.4.9.1   Horizontal Surfaces, 3 Percent Slope, Maximum 
 
ASTM D6690 or ASTM C920, Type M, Class 25, Use T.  ASTM D7116 for surfaces 
subjected to jet fuel. 

 
2.4.9.2   Waterstops 
 
Provide waterstops made of rubber and that conform to ASTM D1752. 

 
2.4.9.3   Joint Sealant Compound 
 
Provide hot-poured, elastic type compound conforming to ASTM D6690. 
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2.4.10   Epoxy Bonding Compound 
 
ASTM C881/C881M.  Provide Type I for bonding hardened concrete to hardened 
concrete; Type II for bonding freshly mixed concrete to hardened concrete; 
and Type III as a binder in epoxy mortar or concrete, or for use in bonding 
skid-resistant materials to hardened concrete.  Provide Grade 1 or 2 for 
horizontal surfaces and Grade 3 for vertical surfaces.  Provide Class A if 
placement temperature is below 40 degrees F; Class B if placement 
temperature is between 40 and 60 degrees F; or Class C if placement 
temperature is above 60 degrees F. 

 
 2.4.11   Biodegradable Form Release Agent 
 
Provide form release agent that is colorless, biodegradable, and water-based, 
with a low (maximum of 55 grams/liter (g/l)) VOC content. Provide product 
that does not bond with, stain, or adversely affect concrete surfaces and 
does not impair subsequent treatments of concrete surfaces.  Provide form 
release agent that does not contain diesel fuel, petroleum-based lubricating 
oils, waxes, or kerosene. 

 
2.5   REINFORCEMENT 
 
2.5.1   Reinforcing Bars 
 
ACI 301 unless otherwise specified. Use deformed steel. ASTM A615/A615M and 
AASHTO M 322M/M 322 with the bars marked A, Grade 60; or ASTM A996/A996M 
with the bars marked R, Grade 60, or marked A, Grade 60. Reinforcing bars 
may contain post-consumer or post-industrial recycled content.  Submit mill 
certificates for reinforcing bars. 

 
2.5.1.1   Galvanized Reinforcing Bars 
 
Provide galvanized reinforcing bars that conform to ASTM A767/A767M, Class 
II with galvanizing before fabrication. 

 
2.5.1.2   Weldable Reinforcing Bars 
 
Provide weldable reinforcing bars that conform to ASTM A706/A706M and ASTM 
A615/A615M and Supplement S1, Grade 60, except that the maximum carbon 
content must be 0.55 percent. 

 
2.5.1.3   Epoxy-Coated Reinforcing Bars 
 
Provide epoxy-coated reinforcing bars that conform to ASTM A775/A775M, Grade 
40 or Grade 60. 

 
2.5.2   Mechanical Reinforcing Bar Connectors 
 
ACI 301.  Provide 125 percent minimum yield strength of the reinforcement 
bar. 

 
2.5.3   Wire 
 
2.5.3.1   Welded Wire Reinforcement 
 
ASTM A1064/A1064M with 75 ksi yield strength.  Provide wire reinforcement 
that contains recycled content. Wire reinforcement may contain post-consumer 
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or post-industrial recycled content.  Provide flat sheets of welded wire 
fabric for slabs and toppings. 

 
2.5.3.2   Steel Wire 
 
Wire must conform to ASTM A1064/A1064M. 

 
2.5.4   Reinforcing Bar Supports 
 
Provide bar ties and supports of coated or non-corrodible material. 

 
2.5.5   Fiber-Reinforced Concrete 
 
In addition to the requirements specified above, provide fiber reinforced 
concrete in accordance with ASTM C1116/C1116M Type III, synthetic fiber 
reinforced concrete, and as follows.  Synthetic reinforcing fibers must be 
monofilament polypropylene fibers, with a minimum of 5 percent post-consumer 
recycled content, or a minimum of 20 percent post-industrial recycled 
content. Provide fibers that have a specific gravity of 0.9, a minimum 
tensile strength of 70 ksi, graded per manufacturer, and specifically 
manufactured to an optimum gradation for use as concrete secondary 
reinforcement.  Use a minimum of1.5 pounds of fibers per cubic yard of 
concrete.  Add fibers at the batch plant. 

 
2.5.6   Chairs and Bolsters: Plastic or Steel 
 
2.5.7   Dowels for Load Transfer in Floors 
 
Provide dowels for load transfer in floors of the type, design, weight, and 
dimensions indicated.  Provide dowel bars that are plain-billet steel 
conforming to ASTM A615/A615M, Grade 40.  Provide dowel pipe that is steel 
conforming to ASTM A53/A53M. 

 
2.5.8   Supports for Reinforcement 
 
Supports include bolsters, chairs, spacers, and other devices necessary for 
proper spacing, supporting, and fastening reinforcing bars and wire fabric 
in place. 

 
Provide wire bar type supports conforming to ACI/MCP-3, ACI/MCP-4 and CRSI 
10MSP. 

 
Legs of supports in contact with formwork must be hot-dip galvanized, or 
plastic coated after fabrication, or stainless-steel bar supports. 

 
2.6   BONDING MATERIALS 
 
2.6.1   Concrete Bonding Agent 
 
Provide aqueous-phase, film-forming, nonoxidizing, freeze and thaw-resistant 
compound agent suitable for brush or spray application conforming to ASTM 
C932. 

 
2.6.2   Epoxy-Resin Adhesive Binder 
 
Provide two-component, epoxy-polysulfide polymer type binder with an amine-
type curing-agent conforming to FS MMM-A-001993, Type I or ASTM C881/C881M. 
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2.8   CLASSIFICATION AND QUALITY OF CONCRETE 
 
2.8.1   Concrete Classes and Usage 
 
Provide concrete classes, compressive strength, requirements for air 
entrainment, and usage as follows: 

 
                      MIN. 28-DAY 
                      COMPRESSIVE 
                      STRENGTH      REQUIREMENT 
            CONCRETE  POUNDS PER    FOR AIR 
            CLASS       SQ. IN.     ENTRAINMENT          USAGE 
 
            3A          3,000       Air-         For foundation concrete 
                                    entrained    work exposed to freez- 
                                                 ing and thawing or 
                                                 subjected to hy- 
                                                 draulic pressure, such 
                                                 as foundation walls, 
                                                 grade beams, pits, 
                                                 tunnels.  For exterior 
                                                 concrete slabs, such as 
                                                 steps, platforms, walks 
 
            3N          3,000       Nonair-      For foundation concrete 
                                    entrained    work not exposed to 
                                                 freezing and thawing or 
                                                 subjected to hydraulic 
                                                 pressure, such as foot- 
                                                 ings, pile caps, 
                                                 foundation mats.  For 
                                                 interior slabs on 
                                                 ground to be covered 
                                                 with resilient floor- 
                                                 ing 
 
            4A          4,000       Air-         For structural con- 
                                    entrained    crete work exposed to 
                                                 freezing and thawing, 
                                                 unless otherwise in- 
                                                 dicated or specified, 
                                                 such as exterior 
                                                 columns and spandrels 
 
            4N          4,000       Nonair-      For structural con- 
                                    entrained    crete work not exposed 
                                                 to freezing and thawing 
                                                 such as interior col- 
                                                 umns, beams, supported 
                                                 slabs and other 
                                                 structural members 
                                                 for interior slabs on 
                                                 ground subjected to 
                                                 foot traffic 
 
            2.5A        2,500       Air-         For concrete not re- 
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                                    entrained    inforced and not exposed 
                                                 to freezing and thawing 
 
            2.5N        2,500       Nonair-      For concrete not re- 
                                    entrained    inforced and not exposed 
                                                 to freezing and thawing 
 
            5A          5,000       Air-         For structural con- 
                                    entrained    crete work as 
                                                 indicated 
 
            5N          5,000       Nonair-      For structural con- 
                                    entrained    crete work as 
                                                 indicated 
 
2.8.2   Limits for Concrete Proportions 
 
Provide limits for maximum water/cement ratio and minimum cement content for 
each concrete class as follows: 

 
                                                  MIN. CEMENT FOR 3- TO 
         CONCRETE    MAX. WATER/CEMENT RATIO    4-INCH SLUMP, (NO. OF 94- 
          CLASS            BY WEIGHT            POUND SACKS) PER CU. YD. 
 
           2.5A              0.58                         4.75 
 
           2.5N              0.62                         4.75 
 
           3A                0.50                         5.25 
 
           3N                0.54                         5.25 
 
           4A                0.46                         6.0 
 
           4N                0.48                         6.0 
 
           5A                0.41                         6.5 
 
           5N                0.44                         6.5 
 
* Weight of water to weight of cement in pounds in one cubic yard of 
concrete 

2.8.3   Maximum Size of Aggregate 
 
Size of aggregate, designated by the sieve size on which maximum amount of 
retained coarse aggregate is 5 to 10 percent by weight, must be as follows: 

 
            MAXIMUM        ASTM C 33 
            SIZE OF        SIZE 
            AGGREGATE      NUMBER        TYPE OF CONSTRUCTION 
 
            2 inches         357      Nonreinforced footings and 
                                      other flat work having a depth 
                                      of not less than 6 inches, and 
                                      nonreinforced walls and other 
                                      formed sections having a 
                                      dimension between forms of not 
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                                      less than 10 inches 
 
            1-1/2 inches     467      Monolithic slabs on ground, 
                                      concrete fill, and other flat- 
                                      work having a depth of not less 
                                      than 5 inches and a clear 
                                      distance between reinforcing 
                                      bars of not less than 2 inches 
 
            3/4 inch          67      Reinforced walls, columns, 
                                      girders, beams, and other 
                                      formed sections having a dimen- 
                                      sion between forms of not less 
                                      than 6 inches and clear 
                                      distance between reinforcing 
                                      bars or reinforcing bar and 
                                      face of form of not less than 
                                      1 inch 
 
            3/4 inch          67      Monolithic concrete slabs and 
                                      other flatwork having a depth 
                                      of not less than 2-1/2 inches 
                                      and a clear distance between 
                                      reinforcing bars of not less 
                                      than 1 inch 
 
            1/2 inch           7      Concrete joist construction, 
                                      beams, reinforced walls, and 
                                      other formed work having a 
                                      clear distance between rein- 
                                      forcing bars and face of form 
                                      of less than 1 inch 
 
            3/8 inch           8      Nonreinforced slabs and other 
                                      flatwork having a depth of less 
                                      than 2-1/2 inches 
 
Maximum size of aggregate may be that required for most critical type of 
construction using that concrete class. 

 
Specify gradation of aggregates for separate floor topping. 

 
2.8.4   Slump 
 
Provide slump for concrete at time and in location of placement as follows: 

 
            TYPE OF CONSTRUCTION                  SLUMP 
 
            Footings, unreinforced     Not less than 1 inch nor more 
            walls                      than 3 inches  
 
            Columns, beams,            Not less than 1 inch nor more 
            reinforced walls,          than 4 inches 
            monolithic slabs 
 
            Ramps and other sloping    0 nor more than 3 inches  
            surfaces 
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2.8.5   Total Air Content 
 
Air content of exposed concrete and interior concrete must be in accordance 
with ASTM C260/260M and/or as follows: 

 
            LIMITS        REQUIREMENT 
            CONCRETE        FOR AIR    MAXIMUM SIZE  TOTAL AIR CONTENT 
            EXPOSURE      ENTRAINMENT  OF AGGREGATE  BY VOLUME         
            Exposed to    Air-         1-1/2 or      4 to 6 percent 
            freezing      entrained    2 inches 
            and thawing                3/4 inch      5 to 7 percent 
            or subjected 
            to hydraulic               1/2 or        6 to 8.5 percent 
            pressure                   3/8 inch 
 
Provide concrete exposed to freezing and thawing or subjected to hydraulic 
pressure that is air-entrained by addition of approved air-entraining 
admixture to concrete mix. 

 
PART 3   EXECUTION 
 
3.1   EXAMINATION 
 
Do not begin installation until substrates have been properly constructed; 
verify that substrates are plumb and true. 
  
If substrate preparation is the responsibility of another installer, notify 
Architect/Engineer of unsatisfactory preparation before processing. 
  
Check field dimensions before beginning installation.  If dimensions vary 
too much from design dimensions for proper installation, notify 
Architect/Engineer and wait for instructions before beginning installation. 

 
3.2   PREPARATION 
 
Determine quantity of concrete needed and minimize the production of excess 
concrete.  Designate locations or uses for potential excess concrete before 
the concrete is poured. 

 
3.2.1   General 
 
Surfaces against which concrete is to be placed must be free of debris, 
loose material, standing water, snow, ice, and other deleterious substances 
before start of concrete placing. 

 
Remove standing water without washing over freshly deposited concrete.  
Divert flow of water through side drains provided for such purpose. 

 
3.2.2   Subgrade Under Foundations and Footings 
 
When subgrade material is semiporous and dry, sprinkle subgrade surface with 
water as required to eliminate suction at the time concrete is deposited.  
When subgrade material is porous, seal subgrade surface by covering surface 
with specified water barrier subgrade cover; this may also be used over 
semiporous, dry subgrade material instead of water sprinkling. 

 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 240 

3.2.3   Subgrade Under Slabs on Ground 
 
Before construction of slabs on ground, have underground work on pipes and 
conduits completed and approved. 

 
Previously constructed subgrade or fill must be cleaned of foreign materials 
and inspected by the Contractor for adequate compaction and surface 
tolerances as specified. 

 
Actual density of top 12 inches of subgrade soil material-in-place must not 
be less than the following percentages of maximum density of same soil 
material compacted at optimum moisture content in accordance with ASTM D1557. 

 
            SOIL MATERIAL                  PERCENT MAXIMUM DENSITY 
 
            Drainage fill                           100 
 
            Cohesionless soil material              100 
 
            Cohesive soil material                   95 
 
Finish surface of drainage fill under interior slabs on ground must not show 
deviation in excess of 1/4 inch when tested with a 10-foot straightedge 
parallel with and at right angles to building lines. 

 
Finished surface of subgrade or fill under exterior slabs on ground must not 
be more than 0.02-foot above or 0.10-foot below elevation indicated. 

 
Cover drainage fill surface under interior slabs on ground with specified 
water-vapor barrier subgrade cover immediately prior to placing 
reinforcement.  Install subgrade cover to avoid puncture or tear.  Patch 
punctures or tears over 12 inches with separate sheets lapped not less than 
6 inches.  Seal all punctures or tears less than 12 inches with pressure-
sensitive vapor barrier tape not less than 2-inches wide.  Seal lapped 
joints with vapor barrier adhesive or pressure-sensitive vapor barrier tape 
not less than 2-inches wide.  Lay subgrade cover sheets with not less than a 
6-inch lap at edges and ends and in direction in which concrete is to be 
placed. 

 
Prepare subgrade or fill surface under exterior slabs on ground as specified 
for subgrade under foundations and footings. 

 
3.2.4   Formwork 
 
Complete and approve formwork.  Remove debris and foreign material from 
interior of forms before start of concrete placing. 

 
3.2.5   Edge Forms and Screed Strips for Slabs 
 
Set edge forms or bulkheads and intermediate screed strips for slabs to 
obtain indicated elevations and contours in finished slab surface and must 
be strong enough to support vibrating bridge screeds or roller pipe screeds 
if nature of specified slab finish requires use of such equipment.  Align 
concrete surface to elevation of screed strips by use of strike-off 
templates or approved compacting-type screeds. 
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3.2.6   Reinforcement and Other Embedded Items 
 
Secure reinforcement, joint materials, and other embedded materials in 
position, inspected, and approved before start of concrete placing. 

 
3.3   FORMS 
 
Provide forms, shoring, and scaffolding for concrete placement in accordance 
with ACI 301 Section 2 and 5, and ACI 347.  Set forms mortar-tight and true 
to line and grade.  Chamfer above grade exposed joints, edges, and external 
corners of concrete 0.75 inch unless otherwise indicated. Provide formwork 
with clean-out openings to permit inspection and removal of debris.  Forms 
submerged in water must be watertight. 

 
3.3.1   General 
 
Construct forms to conform, within the tolerances specified, to shapes 
dimensions, lines, elevations, and positions of cast-in-place concrete 
members as indicated.  Forms must be supported, braced, and maintained 
sufficiently rigid to prevent deformation under load. 

 
3.3.2   Design and Construction of Formwork 
 
Provide formwork design and construction that conforms to and ACI/MCP-2, 
Chapter 4. 

 
Provide forms that are tight to prevent leakage of cement paste during 
concrete placing. 

 
Provide forms that are readily removable without impact, shock, or damage to 
concrete. 

 
3.3.3   Coating 
 
Before concrete placement, coat the contact surfaces of forms with a 
nonstaining mineral oil, nonstaining form coating compound, or two coats of 
nitrocellulose lacquer.  Do not use mineral oil on forms for surfaces to 
which adhesive, paint, or other finish material is to be applied. 

 
3.3.4   Removal of Forms and Supports 
 
After placing concrete, forms must remain in place for the time periods 
specified in ACI 301 Section 2. Prevent concrete damage during form removal.  
Clean all forms immediately after removal. 

 
3.4   WATERSTOP SPLICES 
 
Fusion weld in the field. 

 
3.5   FORMED SURFACES 
 
3.5.1   Preparation of Form Surfaces 
 
Coat contact surfaces of forms with form-coating compound before 
reinforcement is placed.  Provide a commercial formulation form-coating 
compound that does not bond with, stain, nor adversely affect concrete 
surfaces and impair subsequent treatment of concrete surfaces that entails 
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bonding or adhesion nor impede wetting of surfaces to be cured with water or 
curing compounds.  Do not allow excess form-coating compound to stand in 
puddles in the forms nor to come in contact with concrete against which 
fresh concrete is placed.  Make thinning of form-coating compound with 
thinning agent of the type, in the amount, and under the conditions 
recommended by form-coating compound manufacturer's printed or written 
directions. 

 
3.5.2   Tolerances for Form Construction 
 
Construct formwork to ensure that after removal of forms and prior to 
patching and finishing of formed surfaces, provide concrete surfaces in 
accordance with tolerances specified in ACI 301 Section 5 and ACI 117. 

 
3.6   PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS 
 
ACI 301 and ACI SP-66.  Provide bars, welded wire reinforcement, wire ties, 
supports, and other devices necessary to install and secure reinforcement.  
Reinforcement must not have rust, scale, oil, grease, clay, or foreign 
substances that would reduce the bond.  Rusting of reinforcement is a basis 
of rejection if the effective cross-sectional area or the nominal weight per 
unit length has been reduced.  Remove loose rust prior to placing steel.  
Tack welding is prohibited. 

 
3.6.1   General 
 
Provide details of reinforcement that are in accordance with ACI 301 and ACI 
SP-66 and as specified. 

 
3.6.2   Vapor Barrier 
 
Provide beneath the on-grade concrete floor slab.  Use the greatest widths 
and lengths practicable to eliminate joints wherever possible.  Lap joints a 
minimum of 12 inches. Remove torn, punctured, or damaged vapor barrier 
material and provide with new vapor barrier prior to placing concrete.  
Concrete placement must not damage vapor barrier material.   

 
3.6.3   Reinforcement Supports 
 
Support reinforcement in accordance with ACI 301 Section 3.  Supports for 
coated or galvanized bars must also be coated with electrically compatible 
material for a distance of at least 2 inches beyond the point of contact 
with the bars. 

 
3.6.5   Splicing 
 
As indicated.  For splices not indicated ACI 301.  Do not splice at points 
of maximum stress.  Overlap welded wire reinforcement the spacing of the 
cross wires, plus 2 inches.  
 

3.6.6   Future Bonding 
 
Plug exposed, threaded, mechanical reinforcement bar connectors with a 
greased bolt.  Provide bolt threads that match the connector.  Countersink 
the connector in the concrete.  Calk the depression after the bolt is 
installed. 
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3.6.7   Concrete Protection for Reinforcement 
 
Concrete protection must be in accordance with the ACI 318 and ACI SP-66. 

 
3.6.8   Setting Miscellaneous Material 
 
Place and secure anchors and bolts, pipe sleeves, conduits, and other such 
items in position before concrete placement.  Plumb anchor bolts and check 
location and elevation.  Temporarily fill voids in sleeves with readily 
removable material to prevent the entry of concrete. 

 
3.6.9   Construction Joints 
 
Make and locate joints not indicated so as not to impair strength and 
appearance of the structure, as approved.  Joints must be perpendicular to 
main reinforcement.  Reinforcement must be continued and developed across 
joints.  Locate construction joints as follows: 
 

3.6.9.1  Maximum Allowable Construction Joint Spacing 
 
a. In walls at not more than 60 feet in any horizontal direction. 

  
b. In slabs on ground, so as to divide slab into areas not in excess of 

1,200 square feet. 
 
3.6.9.2 Construction Joints for Constructability Purposes 
 
a. In walls, at top of footing; at top of slabs on ground; at top and 

bottom of door and window openings or where required to conform to 
architectural details; and at underside of deepest beam or girder 
framing into wall. 

 
b. In columns or piers, at top of footing; at top of slabs on ground; and 

at underside of deepest beam or girder framing into column or pier. 
 

c. Near midpoint of spans for supported slabs, beams, and girders unless a 
beam intersects a girder at the center, in which case construction 
joints in girder must offset a distance equal to twice the width of the 
beam.  Make transfer of shear through construction joint by use of 
inclined reinforcement. 

 
Provide keyways at least 40 mm 1-1/2-inches deep in construction joints in 
walls and slabs and between walls and footings; approved bulkheads may be 
used for slabs. 

 
3.6.10   Expansion Joints and Contraction Joints 
 
Provide expansion joint at edges of interior floor slabs on grade abutting 
vertical surfaces, and as indicated.  Make expansion joints 1/2 inch wide 
unless indicated otherwise.  Fill expansion joints not exposed to weather 
with preformed joint filler material.  Completely fill joints exposed to 
weather with joint filler material and joint sealant.  Do not extend 
reinforcement or other embedded metal items bonded to the concrete through 
any expansion joint unless an expansion sleeve is used.  Provide contraction 
joints, either formed or saw cut or cut with a jointing tool, to the 
indicated depth after the surface has been finished.  Complete saw joints 
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within 4 to 12 hours after concrete placement.  Protect joints from 
intrusion of foreign matter. 

 
3.6.11   Fabrication 
 
Shop fabricate reinforcing bars to conform to shapes and dimensions 
indicated for reinforcement, and as follows: 

 
Provide fabrication tolerances that are in accordance with ACI 318 and ACI 
SP-66. 

 
Provide hooks and bends that are in accordance with and ACI 318 and ACI SP-
66. 

 
Reinforcement must be bent cold to shapes as indicated.  Bending must be 
done in the shop.  Rebending of a reinforcing bar that has been bent 
incorrectly is not be permitted.  Bending must be in accordance with 
standard approved practice and by approved machine methods. 

 
Tolerance on nominally square-cut, reinforcing bar ends must be in 
accordance with ACI SP-66. 

 
Deliver reinforcing bars bundled, tagged, and marked.  Tags must be metal 
with bar size, length, mark, and other information pressed in by machine.  
Marks must correspond with those used on the placing drawings. 

 
Do not use reinforcement that has any of the following defects: 

 
a. Bar lengths, depths, and bends beyond specified fabrication 
tolerances 

 
b. Bends or kinks not indicated on drawings or approved shop drawings 

 
c. Bars with reduced cross-section due to rusting or other cause 

 
Replace defective reinforcement with new reinforcement having required shape, 
form, and cross-section area. 

 
3.6.12   Placing Reinforcement 
 
Place reinforcement in accordance with ACI 301 and ACI SP-66. 

 
For slabs on grade (over earth or over capillary water barrier) and for 
footing reinforcement, support bars or welded wire fabric on precast 
concrete blocks, spaced at intervals required by size of reinforcement, to 
keep reinforcement the minimum height specified above the underside of slab 
or footing. 

 
For slabs other than on grade, supports for which any portion is less than 1 
inch from concrete surfaces that are exposed to view or to be painted must 
be of precast concrete units, plastic-coated steel, or stainless steel 
protected bar supports.  Precast concrete units must be wedge shaped, not 
larger than 3-1/2 by 3-1/2 inches, and of thickness equal to that indicated 
for concrete protection of reinforcement.  Provide precast units that have 
cast-in galvanized tie wire hooked for anchorage and blend with concrete 
surfaces after finishing is completed. 
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Contractor must cooperate with other trades in setting of anchor bolts, 
inserts, and other embedded items.  Where conflicts occur between locating 
reinforcing and embedded items, the Contractor must notify the Contracting 
Officer so that conflicts may be reconciled before placing concrete.  
Anchors and embedded items must be positioned and supported with appropriate 
accessories. 

 
Handle epoxy-coated reinforcing bars carefully to prevent damage to the 
coating.  Use plastic-coated tie wire and supports of a type to prevent 
damage to the reinforcing bars. 

 
Provide reinforcement that is supported and secured together to prevent 
displacement by construction loads or by placing of wet concrete, and as 
follows: 

 
Provide supports for reinforcing bars that are sufficient in number and 
sufficiently heavy to carry the reinforcement they support, and in 
accordance with ACI 318, ACI SP-66, and CRSI 10MSP.  Do not use supports to 
support runways for concrete conveying equipment and similar construction 
loads. 

 
Equip supports on ground and similar surfaces with sand-plates. 

 
Support welded wire fabric as required for reinforcing bars. 

 
Secure reinforcements to supports by means of tie wire. Wire must be black, 
soft iron wire, not less than 16 gage. 

 
With the exception of temperature reinforcement, tied to main steel 
approximately 24 inches on center, reinforcement must be accurately placed, 
securely tied at intersections with 18-gage annealed wire, and held in 
position during placing of concrete by spacers, chairs, or other approved 
supports.  Point wire-tie ends away from the form.  Unless otherwise 
indicated, numbers, type, and spacing of supports must conform to ACI SP-66. 

 
Bending of reinforcing bars partially embedded in concrete is permitted only 
as specified in and ACI SP-66, and ACI 318. 

 
3.6.13   Spacing of Reinforcing Bars 
 
Spacing must be as indicated.  If not indicated, spacing must be in 
accordance with the ACI 318 and ACI SP-66. 

 
Reinforcing bars may be relocated to avoid interference with other 
reinforcement, or with conduit, pipe, or other embedded items.  If any 
reinforcing bar is moved a distance exceeding one bar diameter or specified 
placing tolerance, resulting rearrangement of reinforcement is subject to 
preapproval by the Contracting Officer. 

 
3.6.14   Concrete Protection for Reinforcement 
 
Concrete protection must be in accordance with the ACI 318, and ACI SP-66. 

 
3.6.15   Welding 
 
Welding must be in accordance with AWS D1.4/D1.4M. 

 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 246 

3.7   BATCHING, MEASURING, MIXING, AND TRANSPORTING CONCRETE 
 
ASTM C94/C94M, ACI 301, ACI 302.1R, and ACI304R, except as modified herein.  
Batching equipment must be such that the concrete ingredients are 
consistently measured within the following tolerances: 1 percent for cement 
and water, 2 percent for aggregate, and 3 percent for admixtures.  Furnish 
mandatory batch ticket information for each load of ready mix concrete. 

 
3.7.1   Measuring 
 
Make measurements at intervals as specified in paragraphs entitled 
"SAMPLING" and "TESTING." 

 
3.7.2   Mixing 
 
ASTM C94/C94M, ACI 301, and ACI 304R.  Machine mix concrete.  Begin mixing 
within 30 minutes after the cement has been added to the aggregates.  Place 
concrete within 90 minutes of either addition of mixing water to cement and 
aggregates or addition of cement to aggregates if the air temperature is 
less than 84 degrees F.  Reduce mixing time and place concrete within 60 
minutes if the air temperature is greater than 84 degrees F except as 
follows:  if set retarding admixture is used and slump requirements can be 
met, limit for placing concrete may remain at 90 minutes.  Additional water 
may be added, provided that both the specified maximum slump and water-
cement ratio are not exceeded.  When additional water is added, an 
additional 30 revolutions of the mixer at mixing speed is required. If the 
entrained air content falls below the specified limit, add a sufficient 
quantity of admixture to bring the entrained air content within the 
specified limits. Dissolve admixtures in the mixing water and mix in the 
drum to uniformly distribute the admixture throughout the batch. Do not 
reconstitute/retemper concrete that has begun to set. 

 
3.7.3   Transporting 
 
Transport concrete from the mixer to the forms as rapidly as practicable. 
Prevent segregation or loss of ingredients.  Clean transporting equipment 
thoroughly before each batch.  Do not use aluminum pipe or chutes.  Remove 
concrete which has segregated in transporting and dispose of as directed. 

 
3.8   PLACING CONCRETE 
 
Place concrete in accordance with ACI 301 Section 5.  Place concrete as soon 
as practicable after the forms and the reinforcement have been inspected and 
approved.  Do not place concrete when weather conditions prevent proper 
placement and consolidation; in uncovered areas during periods of 
precipitation; or in standing water.  Prior to placing concrete, remove dirt, 
construction debris, water, snow, and ice from within the forms.  Deposit 
concrete as close as practicable to the final position in the forms.  Do not 
exceed a free vertical drop of 3 feet from the point of discharge.  Place 
concrete in one continuous operation from one end of the structure towards 
the other.  Position grade stakes on 10 foot centers maximum in each 
direction when pouring interior slabs and on 20 foot centers maximum for 
exterior slabs. 

 
3.8.1   General Placing Requirements 
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Deposit concrete continuously or in layers of such thickness that no 
concrete is placed on concrete which has hardened sufficiently to cause 
formation of seams or planes of weakness within the section.  If a section 
cannot be placed continuously, provide construction joints as specified.  
Perform concrete placing at such a rate that concrete which is being 
integrated with fresh concrete is still plastic.  Deposit concrete as nearly 
as practical in its final position to avoid segregation due to rehandling or 
flowing.  Do not subject concrete to procedures which cause segregation. 

 
Concrete to receive other construction must be screeded to proper level to 
avoid excessive skimming or grouting. 

 
Do not use concrete which becomes nonplastic and unworkable or does not meet 
quality control limits as specified or has been contaminated by foreign 
materials.  Use of retempered concrete is permitted. Remove rejected 
concrete from the site. 

 
3.8.3   Vibration 
 
Furnish a spare, working, vibrator on the job site whenever concrete is 
placed.  Consolidate concrete slabs greater than 4 inches in depth with high 
frequency mechanical vibrating equipment supplemented by hand spading and 
tamping.  Consolidate concrete slabs 4 inches or less in depth by wood 
tampers, spading, and settling with a heavy leveling straightedge.  Operate 
internal vibrators with vibratory element submerged in the concrete, with a 
minimum frequency of not less than 6000 impulses per minute when submerged.  
Do not use vibrators to transport the concrete in the forms.  Insert and 
withdraw vibrators approximately 20 inches apart.  Penetrate the previously 
placed lift with the vibrator when more than one lift is required.  Place 
concrete in 20 inch maximum vertical lifts.  Use external vibrators on the 
exterior surface of the forms when internal vibrators do not provide 
adequate consolidation of the concrete. 

 
 3.8.4   Application of Epoxy Bonding Compound 
 
Apply a thin coat of compound to dry, clean surfaces.  Scrub compound into 
the surface with a stiff-bristle brush.  Place concrete while compound is 
stringy.  Do not permit compound to harden prior to concrete placement. 
Follow manufacturer's instructions regarding safety and health precautions 
when working with epoxy resins. 

 
3.8.5   Pumping 
 
ACI 304R and ACI 304.2R Pumping must not result in separation or loss of 
materials nor cause interruptions sufficient to permit loss of plasticity 
between successive increments.  Loss of slump in pumping equipment must not 
exceed 2 inches.  Do not convey concrete through pipe made of aluminum or 
aluminum alloy.  Avoid rapid changes in pipe sizes.  Limit maximum size of 
course aggregate to 33 percent of the diameter of the pipe.  Limit maximum 
size of well rounded aggregate to 40 percent of the pipe diameter.  Take 
samples for testing at both the point of delivery to the pump and at the 
discharge end. 

 
3.8.6   Cold Weather 
 
ACI 306.1.  Do not allow concrete temperature to decrease below 50 degrees F.  
Obtain approval prior to placing concrete when the ambient temperature is 
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below 40 degrees F or when concrete is likely to be subjected to freezing 
temperatures within 24 hours.  Cover concrete and provide sufficient heat to 
maintain 50 degrees F minimum adjacent to both the formwork and the 
structure while curing.  Limit the rate of cooling to 37 degrees F in any 1 
hour and 50 degrees F per 24 hours after heat application. 

 
3.8.7   Hot Weather 
 
Maintain required concrete temperature using Figure 4.2 in ACI 305R to 
prevent the evaporation rate from exceeding 0.2 pound of water per square 
foot of exposed concrete per hour.  Cool ingredients before mixing or use 
other suitable means to control concrete temperature and prevent rapid 
drying of newly placed concrete.  Shade the fresh concrete as soon as 
possible after placing.  Start curing when the surface of the fresh concrete 
is sufficiently hard to permit curing without damage.  Provide water hoses, 
pipes, spraying equipment, and water hauling equipment, where job site is 
remote to water source, to maintain a moist concrete surface throughout the 
curing period.  Provide burlap cover or other suitable, permeable material 
with fog spray or continuous wetting of the concrete when weather conditions 
prevent the use of either liquid membrane curing compound or impervious 
sheets.  For vertical surfaces, protect forms from direct sunlight and add 
water to top of structure once concrete is set. 

 
3.8.8   Follow-up 
 
Check concrete within 24 hours of placement for flatness, levelness, and 
other specified tolerances.  Adjust formwork and placement techniques on 
subsequent pours to achieve specified tolerances. 

 
3.8.9   Bonding 
 
Surfaces of set concrete at joints, except where bonding is obtained by use 
of concrete bonding agent, must be roughened and cleaned of laitance, 
coatings, loose particles, and foreign matter.  Roughen surfaces in a manner 
that exposes the aggregate uniformly and does not leave laitance, loosened 
particles of aggregate, nor damaged concrete at the surface. 

 
Obtain bonding of fresh concrete that has set as follows: 

 
At joints between footings and walls or columns, between walls or 
columns and the beams or slabs they support, and elsewhere unless 
otherwise specified; roughened and cleaned surface of set concrete must 
be dampened, but not saturated, immediately prior to placing of fresh 
concrete. 

 
At joints in exposed-to-view work; at vertical joints in walls; at 
joints near midpoint of span in girders, beams, supported slabs, other 
structural members; in work designed to contain liquids; the roughened 
and cleaned surface of set concrete must be dampened but not saturated 
and covered with a cement grout coating. 

 
Provide cement grout that consists of equal parts of portland cement 
and fine aggregate by weight with not more than 6 gallons of water per 
sack of cement.  Apply cement grout with a stiff broom or brush to a 
minimum thickness of 1/16 inch.  Deposit fresh concrete before cement 
grout has attained its initial set. 
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Bonding of fresh concrete to concrete that has set may be obtained by 
use of a concrete bonding agent.  Apply such bonding material to 
cleaned concrete surface in accordance with approved printed 
instructions of bonding material manufacturer. 

 
3.9   FLOOR, SLAB, AND PAVEMENT FINISHES AND MISCELLANEOUS CONSTRUCTION 
 
ACI 301 and ACI 302.1R, unless otherwise specified.  Slope floors uniformly 
to drains where drains are provided.  Where straightedge measurements are 
specified, Contractor must provide straightedge. 

 
3.9.1   Finish 
 
Place, consolidate, and immediately strike off concrete to obtain proper 
contour, grade, and elevation before bleedwater appears.  Permit concrete to 
attain a set sufficient for floating and supporting the weight of the 
finisher and equipment.  If bleedwater is present prior to floating the 
surface, drag the excess water off or remove by absorption with porous 
materials.  Do not use dry cement to absorb bleedwater. 

 
3.9.1.1   Scratched 
 
Use for surfaces intended to receive bonded applied cementitious 
applications.  After the concrete has been placed, consolidated, struck off, 
and leveled to a Class C tolerance as defined below, roughen the surface 
with stiff brushes of rakes before final set. 

 
3.9.1.2   Floated 
 
After the concrete has been placed, consolidated, struck off, and leveled, 
do not work the concrete further, until ready for floating.  Whether 
floating with a wood, magnesium, or composite hand float, with a bladed 
power trowel equipped with float shoes, or with a powered disc, float must 
begin when the surface has stiffened sufficiently to permit the operation.  
During or after the first floating, check surface with a 10 foot 
straightedge applied at no less than two different angles, one of which is 
perpendicular to the direction of strike off.  Cut down high spots and fill 
low spots during this procedure to produce a surface level within 1/4 inch 
in 10 feet. 

 
 3.9.1.3   Steel Troweled 
 
Use for floors intended as walking surfaces First, provide a floated finish.  
Next, the finish must be power troweled and hand troweled.  The first 
troweling after floating needs to produce a smooth surface which is 
relatively free of defects but which may still show some trowel marks.  
Perform additional trowelings done by hand after the surface has hardened 
sufficiently.  The final troweling is done when a ringing sound is produced 
as the trowel is moved over the surface.  Thoroughly consolidate the surface 
by the hand troweling operations.  The finished surface must be essentially 
free of trowel marks and uniform in texture and appearance.  The finished 
surface must produce a surface level to within 1/4 inch in 10 feet.  On 
surfaces intended to support floor coverings, remove any defects of 
sufficient magnitude to show through the floor covering by grinding. 

 
 3.9.1.5   Nonslip Finish 
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Use on surfaces of exterior platforms, steps, and landings; and on exterior 
and interior pedestrian ramps.  Apply dry shake aggregate of to the surface 
at a minimum rate of 25 pounds per 100 square feet.  Blend approximately 
two-thirds of the aggregate with portland cement as recommended by the 
manufacturer and apply to the surface evenly and without segregation.  After 
blended material has been embedded by floating, apply the remainder of the 
blended material to the surface at right angles to the previous application.  
Apply blended material heavier in any areas not sufficiently covered by the 
first application.  Perform a second floating immediately following the 
first.  After the selected material has been embedded by the two floatings, 
complete the operation with a broomed finish. 

 
3.9.1.6   Broomed 
 
Use on surfaces of exterior walks, platforms, patios, and ramps, unless 
otherwise indicated.  Perform a floated finish, then draw a broom or burlap 
belt across the surface to produce a coarse scored texture.  Permit surface 
to harden sufficiently to retain the scoring or ridges.  Broom transverse to 
traffic or at right angles to the slope of the slab. 

 
3.9.1.7   Pavement 
 
Screed the concrete with a template advanced with a combined longitudinal 
and crosswise motion.  Maintain a slight surplus of concrete ahead of the 
template.  After screeding, float the concrete longitudinally.  Use a 
straightedge to check slope and flatness; correct and refloat as necessary.  
Obtain final finish by a burlap drag.  Drag a strip of clean, wet burlap 
from 3 to 10 feet wide and 2 feet longer than the pavement width across the 
slab.  Produce a fine, granular, sandy textured surface without disfiguring 
marks.  Round edges and joints with an edger having a radius of 1/8 inch. 

 
3.9.3   Concrete Walks 
 
Provide 4 inches thick minimum.  Provide contraction joints spaced every 5 
linear feet unless otherwise indicated.  Cut contraction joints one inch 
deep with a jointing tool after the surface has been finished.  Provide 0.5 
inch thick transverse expansion joints at changes in direction where 
sidewalk abuts curb, steps, rigid pavement, or other similar structures; 
space expansion joints every 50 feet maximum.  Give walks a broomed finish.  
Unless indicated otherwise, provide a transverse slope of 1/48.  Limit 
variation in cross section to 1/4 inch in 5 feet. 

 
3.9.4   Pits and Trenches 
 
Place bottoms and walls monolithically or provide waterstops and keys. 

 
3.9.5   Curbs and Gutters 
 
Provide contraction joints spaced every 10 feet maximum unless otherwise 
indicated.  Cut contraction joints 3/4 inch deep with a jointing tool after 
the surface has been finished.  Provide expansion joints 1/2 inch thick and 
spaced every 100 feet maximum unless otherwise indicated.  Perform pavement 
finish. 

 
 3.9.6   Splash Blocks 
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Provide at outlets of downspouts emptying at grade.  Splash blocks may be 
precast concrete, and must be 24 inches long, 12 inches wide, and 4 inches 
thick, unless otherwise indicated, with smooth-finished countersunk dishes 
sloped to drain away from the building. 
 

3.9.7   Remedies for Out of Tolerance Work 
 
Contractor is required to repair and retest any floors and pavements not 
meeting specified tolerances.  Prior to repair, Contractor must submit and 
receive approval for the proposed repair, including product data from any 
materials proposed.  Repairs must not result in damage to structural 
integrity of the floor.  For floors exposed to public view, repairs must 
prevent any uneven or unusual coloring of the surface. 

 
3.10   CURING AND PROTECTION 
 
ACI 301 Section 5, unless otherwise specified.  Begin curing immediately 
following form removal.  Avoid damage to concrete from vibration created by 
blasting, pile driving, movement of equipment in the vicinity, disturbance 
of formwork or protruding reinforcement, and any other activity resulting in 
ground vibrations.  Protect concrete from injurious action by sun, rain, 
flowing water, frost, mechanical injury, tire marks, and oil stains.  Do not 
allow concrete to dry out from time of placement until the expiration of the 
specified curing period.  Do not use membrane-forming compound on surfaces 
where appearance would be objectionable, on any surface to be painted, where 
coverings are to be bonded to the concrete, or on concrete to which other 
concrete is to be bonded.  If forms are removed prior to the expiration of 
the curing period, provide another curing procedure specified herein for the 
remaining portion of the curing period.  Provide moist curing for those 
areas receiving liquid chemical sealer-hardener or epoxy coating.  Allow 
curing compound/sealer installations to cure prior to the installation of 
materials that adsorb VOCs. 

 
3.10.1   General 
 
Protect freshly placed concrete from premature drying and cold or hot 
temperature and maintain without drying at a relatively constant temperature 
for the period of time necessary for hydration of cement and proper 
hardening of concrete. 

 
Start initial curing as soon as free water has disappeared from surface of 
concrete after placing and finishing.  Keep concrete moist for minimum 72 
hours. 

 
Final curing must immediately follow initial curing and before concrete has 
dried.  Continue final curing until cumulative number of hours or fraction 
thereof (not necessarily consecutive) during which temperature of air in 
contact with the concrete is above 50 degrees F has totaled 168 hours.  
Alternatively, if tests are made of cylinders kept adjacent to the structure 
and cured by the same methods, final curing may be terminated when the 
average compressive strength has reached 70 percent of the 28-day design 
compressive strength.  Prevent rapid drying at end of final curing period. 

 
3.10.2   Moist Curing 
 
Remove water without erosion or damage to the structure.  Prevent water run-
off. 
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3.10.2.1   Pervious Sheeting 
 
Completely cover surface and edges of the concrete with two thicknesses of 
wet sheeting.  Overlap sheeting 6 inches over adjacent sheeting.  Provide 
sheeting that is at least as long as the width of the surface to be cured.  
During application, do not drag the sheeting over the finished concrete nor 
over sheeting already placed.  Wet sheeting thoroughly and keep continuously 
wet throughout the curing period. 
 

3.10.2.2   Impervious Sheeting 
 
Wet the entire exposed surface of the concrete thoroughly with a fine spray 
of water and cover with impervious sheeting throughout the curing period. 
Lay sheeting directly on the concrete surface and overlap edges 12 inches 
minimum.  Provide sheeting not less than 18 inches wider than the concrete 
surface to be cured.  Secure edges and transverse laps to form closed joints.  
Repair torn or damaged sheeting or provide new sheeting.  Cover or wrap 
columns, walls, and other vertical structural elements from the top down 
with impervious sheeting; overlap and continuously tape sheeting joints; and 
introduce sufficient water to soak the entire surface prior to completely 
enclosing. 

 
3.10.3   Liquid Membrane-Forming Curing Compound 
 
Seal or cover joint openings prior to application of curing compound.  
Prevent curing compound from entering the joint.  Apply in accordance with 
the recommendations of the manufacturer immediately after any water sheen 
which may develop after finishing has disappeared from the concrete surface.  
Provide and maintain compound on the concrete surface throughout the curing 
period.  Do not use this method of curing where the use of Figure 4.2 in ACI 
305R indicates that hot weather conditions cause an evaporation rate 
exceeding 0.2 pound of water per square foot per hour. 

 
3.10.3.1   Application 
 
Unless the manufacturer recommends otherwise, apply compound immediately 
after the surface loses its water sheen and has a dull appearance, and 
before joints are sawed.  Mechanically agitate curing compound thoroughly 
during use.  Use approved power-spraying equipment to uniformly apply two 
coats of compound in a continuous operation.  The total coverage for the two 
coats must be 200 square feet maximum per gallon of undiluted compound 
unless otherwise recommended by the manufacturer's written instructions.  
The compound must form a uniform, continuous, coherent film that does not 
check, crack, or peel.  Immediately apply an additional coat of compound to 
areas where the film is defective.  Re-spray concrete surfaces subjected to 
rainfall within 3 hours after the curing compound application. 

 
3.10.3.2   Protection of Treated Surfaces 
 
Prohibit pedestrian and vehicular traffic and other sources of abrasion at 
least 72 hours after compound application.  Maintain continuity of the 
coating for the entire curing period and immediately repair any damage. 

 
3.10.4   Requirements for Type III, High-Early-Strength Portland Cement 
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The curing periods are required to be not less than one-fourth of those 
specified for portland cement, but in no case less than 72 hours. 

 
3.10.5   Curing Periods 
 
ACI 301 Section 5, except 10 days for retaining walls, pavement or chimneys, 
21 days for concrete that is in full-time or intermittent contact with 
seawater, salt spray, alkali soil or waters.  Begin curing immediately after 
placement.  Protect concrete from premature drying, excessively hot 
temperatures, and mechanical injury; and maintain minimal moisture loss at a 
relatively constant temperature for the period necessary for hydration of 
the cement and hardening of the concrete.  The materials and methods of 
curing are subject to approval by the Contracting Officer. 

 
3.10.6   Curing Methods 
 
Accomplish curing by moist curing, by moisture-retaining cover curing, by 
membrane curing, and by combinations thereof, as specified. 

 
Moist curing: 

 
Accomplish moisture curing by any of the following methods: 

 
Keeping surface of concrete wet by covering with water 

 
Continuous water spraying 

 
Covering concrete surface with specified absorptive cover for 
curing concrete saturated with water and keeping absorptive cover 
wet by water spraying or intermittent hosing.  Place absorptive 
cover to provide coverage of concrete surfaces and edges with a 
slight overlap over adjacent absorptive covers. 

 
Moisture-cover curing: 

 
Accomplish moisture-retaining cover curing by covering concrete 
surfaces with specified moisture-retaining cover for curing concrete.  
Place cover directly on concrete in widest practical width, with sides 
and ends lapped at least 3 inches.  Weight cover to prevent 
displacement; immediately repair tears or holes appearing during curing 
period by patching with pressure-sensitive, waterproof tape or other 
approved method. 

 
Membrane curing: 

 
Accomplish membrane curing by applying specified membrane-forming 
curing compound to damp concrete surfaces as soon as moisture film has 
disappeared.  Apply curing compound uniformly in a two-coat operation 
by power-spraying equipment using a spray nozzle equipped with a wind 
guard.  Apply second coat in a direction at right angles to direction 
of first coat.  Total coverage for two coats must be not more than 200 
square feet per gallon of curing compound.  Respray concrete surfaces 
which are subjected to heavy rainfall within 3 hours after curing 
compound has been applied by method and at rate specified.  Maintain 
continuity of coating for entire curing period and immediately repair 
damage to coating during this period. 
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Membrane-curing compounds must not be used on surfaces that are to be 
covered with coating material applied directly to concrete or with a 
covering material bonded to concrete, such as other concrete, liquid 
floor hardener, waterproofing, dampproofing, membrane roofing, painting, 
and other coatings and finish materials. 

 
3.10.7   Curing Formed Surfaces 
 
Accomplish curing of formed surfaces, including undersurfaces of girders, 
beams, supported slabs, and other similar surfaces by moist curing with 
forms in place for full curing period or until forms are removed.  If forms 
are removed before end of curing period, accomplish final curing of formed 
surfaces by any of the curing methods specified above, as applicable. 

 
3.10.8   Curing Unformed Surfaces 
 
Accomplish initial curing of unformed surfaces, such as monolithic slabs, 
floor topping, and other flat surfaces, by membrane curing. 

 
Unless otherwise specified, accomplish final curing of unformed surfaces by 
any of curing methods specified above, as applicable. 

 
Accomplish final curing of concrete surfaces to receive liquid floor 
hardener of finish flooring by moisture-retaining cover curing. 

 
3.10.9   Temperature of Concrete During Curing 
 
When temperature of atmosphere is 41 degrees F and below, maintain 
temperature of concrete at not less than 55 degrees F throughout concrete 
curing period or 45 degrees F when the curing period is measured by maturity.  
When necessary, make arrangements before start of concrete placing for 
heating, covering, insulation, or housing as required to maintain specified 
temperature and moisture conditions for concrete during curing period. 

 
When the temperature of atmosphere is 80 degrees F and above or during other 
climatic conditions which cause too rapid drying of concrete, make 
arrangements before start of concrete placing for installation of wind 
breaks, of shading, and for fog spraying, wet sprinkling, or moisture-
retaining covering of light color as required to protect concrete during 
curing period. 

 
Changes in temperature of concrete must be uniform and not exceed  37 
degrees F in any 1 hour nor 80 degrees F in any 24-hour period. 

 
3.10.10   Protection from Mechanical Injury 
 
During curing period, protect concrete from damaging mechanical disturbances, 
particularly load stresses, heavy shock, and excessive vibration and from 
damage caused by rain or running water. 

 
3.10.11   Protection After Curing 
 
Protect finished concrete surfaces from damage by construction operations. 

 
3.11   FIELD QUALITY CONTROL 
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3.11.1   Sampling 
 
ASTM C172/C172M.  Collect samples of fresh concrete to perform tests 
specified.  ASTM C31/C31M for making test specimens. 

 
3.11.2   Testing 
 
3.11.2.1   Slump Tests 
 
ASTM C143/C143M.  Take concrete samples during concrete placement.  The 
maximum slump may be increased as specified with the addition of an approved 
admixture provided that the water-cement ratio is not exceeded. Perform 
tests at commencement of concrete placement, when test cylinders are made, 
and for each batch (minimum) or every 20 cubic yards (maximum) of concrete. 

 
3.11.2.2   Temperature Tests 
 
Test the concrete delivered and the concrete in the forms.  Perform tests in 
hot or cold weather conditions (below 50 degrees F and above 80 degrees F) 
for each batch (minimum) or every 20 cubic yards (maximum) of concrete, 
until the specified temperature is obtained, and whenever test cylinders and 
slump tests are made. 

 
3.11.2.3   Compressive Strength Tests 
 
ASTM C39/C39M.  Make six 4 inch by 8 inch test cylinders for each set of 
tests in accordance with ASTM C31/C31M, ASTM C172/172M and applicable 
requirements of ACI 305R and ACI 306R. Take precautions to prevent 
evaporation and loss of water from the specimen.  Test two cylinders at 7 
days, two cylinders at 28 days, and hold two cylinders in reserve.  Take 
samples for strength tests of each mix design of concrete placed each day 
not less than once a day, nor less than once for each 100 cubic yards of 
concrete for the first 500 cubic yards, then every 500 cubic yards 
thereafter, nor less than once for each 5400 square feet of surface area for 
slabs or walls.  For the entire project, take no less than five sets of 
samples and perform strength tests for each mix design of concrete placed.  
Each strength test result must be the average of two cylinders from the same 
concrete sample tested at 28 days.  Concrete compressive strength tests must 
meet the requirements of ACI 318 Section 5.6  Retest locations represented 
by erratic core strengths.  Where retest does not meet concrete compressive 
strength requirements submit a mitigation or remediation plan for review and 
approval by the contracting officer.  Repair core holes with nonshrink grout.  
Match color and finish of adjacent concrete. 

 
3.11.2.4   Air Content 
 
ASTM C173/C173M or ASTM C231/C231M for normal weight concrete.  Test air-
entrained concrete for air content at the same frequency as specified for 
slump tests. 

 
3.11.2.5   Strength of Concrete Structure 
 
Compliance with the following is considered deficient if it fails to meet 
the requirements which control strength of structure in place, including 
following conditions: 

 
Failure to meet compressive strength tests as evaluated 
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Reinforcement not conforming to requirements specified 

 
Concrete which differs from required dimensions or location in such a 
manner as to reduce strength 

 
Concrete curing and protection of concrete against extremes of 
temperature during curing, not conforming to requirements specified 

 
Concrete subjected to damaging mechanical disturbances, particularly 
load stresses, heavy shock, and excessive vibration 

 
Poor workmanship likely to result in deficient strength 
 

Where the strength of the concrete structure is considered deficient submit 
a mitigation or remediation plan for review and approval by the contracting 
officer. 
 

3.11.2.6   Non-Conforming Materials 
 
Factors that indicate that there are non-conforming materials include (but 
not limited to) excessive compressive strength, inadequate compressive 
strength, excessive slump, excessive voids and honeycombing, concrete 
delivery records that indicate excessive time between mixing and placement, 
or excessive water was added to the mixture during delivery and placement. 
Any of these indicators alone are sufficient reason for the Contracting 
Officer to request additional sampling and testing. 
 
Investigations into non-conforming materials must be conducted at the 
Contractor's expense. The Contractor must be responsible for the 
investigation and must make written recommendations to adequately mitigate 
or remediate the non-conforming material. The Contracting Officer may accept, 
accept with reduced payment, require mitigation, or require removal and 
replacement of non-conforming material at no additional cost to the 
Government. 

 
3.11.2.7   Testing Concrete Structure for Strength 
 
When there is evidence that strength of concrete structure in place does not 
meet specification requirements, make cores drilled from hardened concrete 
for compressive strength determination in accordance with ASTM C42/C42M, and 
as follows: 

 
Take at least three representative cores from each member or area of 
concrete-in-place that is considered potentially deficient.  Location 
of cores will be determined by the Contracting Officer. 

 
Test cores after moisture conditioning in accordance with ASTM C42/C42M 
if concrete they represent is more than superficially wet under service. 

 
Air dry cores, (60 to 80 degrees F with relative humidity less than 60 
percent) for 7 days before test and test dry if concrete they represent 
is dry under service conditions. 

 
Strength of cores from each member or area are considered satisfactory 
if their average is equal to or greater than 85 percent of the 28-day 
design compressive strength of the class of concrete. 
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Core specimens will be taken and tested by the Government.  If the 
results of core-boring tests indicate that the concrete as placed does 
not conform to the drawings and specification, the cost of such tests 
and restoration required must be borne by the Contractor. 

 
Fill core holes solid with patching mortar and finished to match adjacent 
concrete surfaces. 

 
Correct concrete work that is found inadequate by core tests in a manner 
approved by the Contracting Officer. 

 
3.12   WASTE MANAGEMENT 
 
As specified in the Waste Management Plan and as follows. 

 
3.12.1   Mixing Equipment 
 
Before concrete pours, designate a Company-owned site meeting environmental 
standards cleaning out concrete mixing trucks.  Minimize water used to wash 
equipment. 

 
3.13.2   Hardened, Cured Waste Concrete 
 
Crush and reuse hardened, cured waste concrete as fill or as a base course 
for pavement. 

 
3.13.3   Reinforcing Steel 
 
Collect reinforcing steel and place in designated area for recycling. 

 
3.13.4   Other Waste 
 
Identify concrete manufacturer's or supplier's policy for collection or 
return of construction waste, unused material, deconstruction waste, and/or 
packaging material. Return excess cement to supplier.  

 
3.14   JOINTS 
 
3.14.1   Construction Joints 
 
Make and locate joints not indicated so as not to impair strength and 
appearance of the structure, as approved.  Locate construction joints as 
follows: 

 
a. In walls at not more than 60 feet in any horizontal direction; at 
top of footing; at top of slabs on ground; at top and bottom of door 
and window openings or where required to conform to architectural 
details; and at underside of deepest beam or girder framing into wall 

 
b. In columns or piers, at top of footing; at top of slabs on ground; 
and at underside of deepest beam or girder framing into column or pier 

 
c. Near midpoint of spans for supported slabs, beams, and girders 
unless a beam intersects a girder at the center, in which case 
construction joints in girder must offset a distance equal to twice the 
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width of the beam.  Make transfer of shear through construction joint 
by use of inclined reinforcement. 

 
d. In slabs on ground, so as to divide slab into areas not in excess of 
1,200 square feet 

 
Provide keyways at least 1-1/2-inches deep in construction joints in walls 
and slabs and between walls and footings; approved bulkheads may be used for 
slabs. 

 
Joints must be perpendicular to main reinforcement.  Reinforcement must be 
continued across construction joints. 

 
3.14.2   Waterstops 
 
Provide waterstops in construction joints as indicated. 

 
Install waterstops to form a continuous diaphragm in each joint.  Make 
adequate provisions to support and protect waterstops during progress of 
work.  Make field joints in waterstops in accordance with waterstop 
manufacturer's printed instructions, as approved.  Protect waterstops 
protruding from joints from damage. 

 
3.14.3   Isolation Joints in Slabs on Ground 
 
Provide joints at points of contact between slabs on ground and vertical 
surfaces, such as column pedestals, foundation walls, grade beams, and 
elsewhere as indicated. 

 
Fill joints with premolded joint filler strips 1/2 inch thick, extending 
full slab depth.  Install filler strips at proper level below finish floor 
elevation with a slightly tapered, dress-and-oiled wood strip temporarily 
secured to top of filler strip to form a groove not less than 3/4 inch in 
depth where joint is sealed with sealing compound and not less than 1/4 inch 
in depth where joint sealing is not required.  Remove wood strip after 
concrete has set.  Contractor must clean groove of foreign matter and loose 
particles after surface has dried. 

 
3.14.4   Control Joints in Slabs on Ground 
 
Provide joints to form panels as indicated. 

 
Under and on exact line of each control joint, cut 50 percent of welded wire 
fabric reinforcement before placing concrete. 

 
Joints must be 1/8-inch wide by 1/5 to 1/4 of slab depth and formed by 
inserting hand-pressed fiberboard strip into fresh concrete until top 
surface of strip is flush with slab surface or by cutting the concrete with 
a saw after the concrete has set.  After concrete has cured for at least 7 
days, the Contractor must remove inserts and clean groove of foreign matter 
and loose particles. 

 
3.14.5   Sealing Joints in Slabs on Ground 
 
Isolation and control joints which are to receive finish flooring material 
must be sealed with joint sealing compound after concrete curing period.  
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Slightly underfill groove with joint sealing compound to prevent extrusion 
of compound.  Remove excess material as soon after sealing as possible. 

 
Sealing is not required for isolation and control joints to be covered with 
finish flooring material.  Groove must be left ready to receive filling 
material that is provided as part of finish floor covering work. 

 
3.15   INSTALLATION OF ANCHORAGE DEVICES 
 
3.15.1   General 
 
Anchorage devices and embedded items required for other work that is 
attached to, or supported by, set and build in cast-in-place concrete as 
part of the work of this section, using setting drawings, instructions, and 
directions for work to be attached thereto. 

 
3.15.2   Placing Anchorage Devices 
 
Anchorage devices and embedded items must be positioned accurately and 
supported against displacement.  Fill openings in anchorage devices such as 
slots and threaded holes with an approved, removable material to prevent 
entry of concrete into openings. 

 
3.16   CONCRETE CONVEYING 
 
3.16.1   Transfer of Concrete At Project Site 
 
Handle concrete from point of delivery and transfer to concrete conveying 
equipment and to locations of final deposit as rapidly as practical by 
methods which prevent segregation and loss of concrete mix materials. 

 
3.16.2   Mechanical Equipment for Conveying Concrete 
 
Equipment must ensure a continuous flow of concrete at delivery end, as 
approved.  Provide runways for wheeled concrete-conveying equipment from 
concrete delivery point to locations of final deposit.  Interior surfaces of 
concrete conveying equipment must be free of hardened concrete, debris, 
water, snow, ice, and other deleterious substances. 

 
 
    -- End of Section -- 
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SECTION 05 50 13 

 
MISCELLANEOUS METAL FABRICATIONS 

05/10 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
ALUMINUM ASSOCIATION (AA) 

 
AA DAF45 (2003; Reaffirmed 2009) Designation System 

for Aluminum Finishes 
 

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC) 
 
AISC 303 (2010) Code of Standard Practice for Steel 

Buildings and Bridges 
 

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE) 
 
ASCE 7 (2010; Errata 2011; Supp 1 2013) Minimum 

Design Loads for Buildings and Other 
Structures 

 
AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE) 

 
ASSE/SAFE A10.3 (2013) Operations - Safety Requirements for 

Powder Actuated Fastening Systems 
 

AMERICAN WELDING SOCIETY (AWS) 
 
AWS D1.1/D1.1M (2010; Errata 2011) Structural Welding Code - 

Steel 
 

ASME INTERNATIONAL (ASME) 
 
ASME B18.2.1 (2012; Errata 2013) Square and Hex Bolts and 

Screws (Inch Series) 
 
ASME B18.2.2 (2010) Standard for Square and Hex Nuts 

 
ASME B18.21.1 (2009) Lock Washers (Inch Series) 

 
ASME B18.22M (1981; R 2010) Metric Plain Washers 

 
ASME B18.6.2 (1998; R 2010) Slotted Head Cap Screws, 

Square Head Set Screws, and Slotted Headless 
Set Screws: Inch Series 

 
ASME B18.6.3 (2013) Machine Screws and Machine Screw Nuts 
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ASTM INTERNATIONAL (ASTM) 
 
ASTM A123/A123M (2013) Standard Specification for Zinc (Hot-

Dip Galvanized) Coatings on Iron and Steel 
Products 

 
ASTM A153/A153M (2009) Standard Specification for Zinc 

Coating (Hot-Dip) on Iron and Steel Hardware 
 
ASTM A283/A283M (2013) Standard Specification for Low and 

Intermediate Tensile Strength Carbon Steel 
Plates 

 
ASTM A307 (2014) Standard Specification for Carbon 

Steel Bolts and Studs, 60 000 PSI Tensile 
Strength 

 
ASTM A36/A36M (2014) Standard Specification for Carbon 

Structural Steel 
 
ASTM A47/A47M (1999; R 2014) Standard Specification for 

Ferritic Malleable Iron Castings 
 
ASTM A475 (2003; R 2014) Standard Specification for 

Zinc-Coated Steel Wire Strand 
 
ASTM A48/A48M (2003; R 2012) Standard Specification for 

Gray Iron Castings 
 
ASTM A500/A500M (2013) Standard Specification for Cold-Formed 

Welded and Seamless Carbon Steel Structural 
Tubing in Rounds and Shapes 

 
ASTM A53/A53M (2012) Standard Specification for Pipe, Steel, 

Black and Hot-Dipped, Zinc-Coated, Welded and 
Seamless 

 
ASTM A653/A653M (2013) Standard Specification for Steel Sheet, 

Zinc-Coated (Galvanized) or Zinc-Iron Alloy-
Coated (Galvannealed) by the Hot-Dip Process 

 
ASTM A687 (1993) Standard Specification for High-

Strength Nonheaded Steel Bolts and Studs 
 
ASTM A780/A780M (R 2015) Standard Practice for Repair of 

Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings 

 
ASTM A786/A786M (2005; R 2009) Standard Specification for 

Hot-Rolled Carbon, Low-Alloy, High-Strength 
Low-Alloy, and Alloy Steel Floor Plates 

 
ASTM A924/A924M (2014) Standard Specification for General 

Requirements for Steel Sheet, Metallic-Coated 
by the Hot-Dip Process 
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ASTM B108/B108M (2012; E 2012) Standard Specification for 
Aluminum-Alloy Permanent Mold Castings 

 
ASTM B209 (2010) Standard Specification for Aluminum 

and Aluminum-Alloy Sheet and Plate 
 
ASTM B221 (2012) Standard Specification for Aluminum 

and Aluminum-Alloy Extruded Bars, Rods, Wire, 
Profiles, and Tubes 

 
ASTM B26/B26M (2012) Standard Specification for Aluminum-

Alloy Sand Castings 
 
ASTM D1187/D1187M (1997; E 2011; R 2011) Asphalt-Base Emulsions 

for Use as Protective Coatings for Metal 
 
ASTM D2047 (2011) Static Coefficient of Friction of 

Polish-Coated Floor Surfaces as Measured by 
the James Machine 

 
ASTM E488/E448M (2010) Standard Test Methods for Strength of 

Anchors in Concrete and Masonry Elements 
 
ASTM F1267 (2012) Metal, Expanded, Steel 

 
ASTM F1679 (2004e1) Standard Test Method for Using a 

Variable Incidence Tribometer 
 

MASTER PAINTERS INSTITUTE (MPI) 
 
MPI 79 (Oct 2009) Alkyd Anti-Corrosive Metal Primer 

 
NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM) 

 
NAAMM MBG 531 (2009) Metal Bar Grating Manual 

 
NAAMM MBG 532 (2009) Heavy Duty Metal Bar Grating Manual 

 
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

 
NFPA 211 (2013) Standard for Chimneys, Fireplaces, 

Vents, and Solid Fuel-Burning Appliances 
 

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC) 
 
SSPC SP 3 (1982; E 2004) Power Tool Cleaning 

 
SSPC SP 6 (2007) Commercial Blast Cleaning 

 
1.2   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES: 

 
SD-02 Shop Drawings 
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Cover plates and frames, installation drawings G 

 
Expansion joint covers, installation drawings G 

 
Floor gratings, installation drawings G, 

 
Wheel guards, installation drawings G 

 
Embedded angles and plates, installation drawings G 

 
Submit fabrication drawings showing layout(s), connections to 
structural system, and anchoring details as specified in AISC 303. 

 
Submit templates, erection and installation drawings indicating 
thickness, type, grade, class of metal, and dimensions.  Show 
construction details, reinforcement, anchorage, and installation 
with relation to the building construction. 

 
SD-03 Product Data 

 
Cover plates and frames 

 
Control-joint covers 

 
Expansion joint covers 

 
Floor gratings  

 
Wheel guards 

 
SD-04 Samples 

 
Expansion joint covers 

 
Control-joint covers 

 
Provide full size samples , taken from manufacturer's stock, and be 
complete as required for installation in the structure.  Samples 
may be installed in the work, provided each sample is clearly 
identified and its location recorded. 

 
1.3   QUALIFICATION OF WELDERS 
 
Qualify welders in accordance with AWS D1.1/D1.1M.  Use procedures, 
materials, and equipment of the type required for the work. 

 
1.4   DELIVERY, STORAGE, AND PROTECTION 
 
Protect from corrosion, deformation, and other types of damage.  Remove and 
replace damaged items with new items. 

 
PART 2   PRODUCTS 
 
2.1   MATERIALS 
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2.1.1   Structural Carbon Steel 
 
ASTM A36/A36M. 

 
2.1.2   Structural Tubing 
 
ASTM A500/A500M. 

 
2.1.3   Steel Pipe 
 
ASTM A53/A53M, Type E or S, Grade B. 

 
2.1.4   Fittings for Steel Pipe 
 
Standard malleable iron fittings ASTM A47/A47M. 

 
2.1.5   Gratings 
 

a.  Gray cast iron ASTM A48/A48M, Class 40. 
 

b.  Metal plank grating, non-slip requirement, aluminum ASTM B209, 
6061-T6; steel ASTM A653/A653M, G90. 

 
c.  Metal bar type grating NAAMM MBG 531. 

 
 
2.1.6   Floor Plates, Patterned 
 
Floor plate ASTM A786/A786M.  Steel plate shall not be less than 14 gage. 

 
2.1.7   Anchor Bolts 
 
ASTM A307.  Where exposed, shall be of the same material, color, and finish 
as the metal to which applied. 

 
2.1.7.1   Expansion Anchors, Sleeve Anchors, and Adhesive Anchors 
 
Minimum concrete embedment as per manufacturer’s values.  Design values 
listed shall be as tested according to ASTM E488. 

 
2.1.7.4   Bolts, Nuts, Studs and Rivets 
 
ASME B18.2.2 and ASTM A687 or ASTM A307. 

 
2.1.7.5   Powder Driven Fasteners 
 
Follow safety provisions of ASSE/SAFE A10.3. 

 
2.1.7.6   Screws 
 
ASME B18.2.1, ASME B18.6.2, and ASME B18.6.3. 

 
2.1.7.7   Washers 
 
Provide plain washers to conform to ASME B18.22.1.  Provide beveled washers 
for American Standard beams and channels, square or rectangular, tapered in 
thickness, and smooth.  Provide lock washers to conform to ASME B18.21.1. 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 266 

2.1.8   Aluminum Alloy Products 
 
Conform to ASTM B209 for sheet plate, ASTM B221 for extrusions and ASTM 
B26/B26M or ASTM B108/B108M for castings, as applicable.  Provide aluminum 
extrusions at least 1/8 inch thick and aluminum plate or sheet at least 
0.050 inch thick. 

 
2.2   FABRICATION FINISHES 
 
2.2.1   Galvanizing 
 
Hot-dip galvanize items specified to be zinc-coated, after fabrication where 
practicable.  Galvanizing:  ASTM A123/A123M, ASTM A153/A153M, ASTM 
A653/A653M or ASTM A924/A924M, G90, as applicable. 

 
2.2.2   Galvanize 
 
Anchor bolts, grating fasteners, washers, and parts or devices necessary for 
proper installation, unless indicated otherwise. 

 
2.2.3   Repair of Zinc-Coated Surfaces 
 
Repair damaged surfaces with galvanizing repair method and paint conforming 
to ASTM A780/A780M or by application of stick or thick paste material 
specifically designed for repair of galvanizing, as approved by Contracting 
Officer.  Clean areas to be repaired and remove slag from welds.  Heat 
surfaces to which stick or paste material is applied, with a torch to a 
temperature sufficient to melt the metallics in stick or paste; spread 
molten material uniformly over surfaces to be coated and wipe off excess 
material. 

 
2.2.4   Shop Cleaning and Painting 
 
2.2.4.1   Surface Preparation 
 
Blast clean surfaces in accordance with SSPC SP 6.  Surfaces that will be 
exposed in spaces above ceiling or in attic spaces, crawl spaces, furred 
spaces, and chases may be cleaned in accordance with SSPC SP 3 in lieu of 
being blast cleaned.  Wash cleaned surfaces which become contaminated with 
rust, dirt, oil, grease, or other contaminants with solvents until 
thoroughly clean.  Steel to be embedded in concrete shall be free of dirt 
and grease.  Do not paint or galvanize bearing surfaces, including contact 
surfaces within slip critical joints, but coat with rust preventative 
applied in the shop. 

 
2.2.4.2   Pretreatment, Priming and Painting 
 
Apply pretreatment, primer, and paint in accordance with manufacturer's 
printed instructions.   

 
2.2.5   Nonferrous Metal Surfaces 
 
Protect by plating, anodic, or organic coatings. 

 
2.2.6   Aluminum Surfaces 
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2.2.6.1   Surface Condition 
 
Before finishes are applied, remove roll marks, scratches, rolled-in 
scratches, kinks, stains, pits, orange peel, die marks, structural streaks, 
and other defects which will affect uniform appearance of finished surfaces. 

 
2.2.6.2   Aluminum Finishes 
 
Unexposed sheet, plate and extrusions may have mill finish as fabricated.  
Sandblast castings' finish, medium, AA DAF45.  Unless otherwise specified, 
provide all other aluminum items with a standard mill finish. Provide a 
coating thickness not less than that specified for protective and decorative 
type finishes for items used in interior locations or architectural Class I 
type finish for items used in exterior locations in AA DAF45.  Provide a 
polished satin finish on items to be anodized.   

 
2.3   CONTROL-JOINT COVERS 
 
Provide control-joint covers to be located on wall surfaces of concrete, 
masonry and tile work.  Provide protective coating on the surface in contact 
with concrete, masonry or tile. 

 
2.4   COVER PLATES AND FRAMES 
 
Fabricate cover plates of 1/4inch thick rolled steel weighing not more than 
100 pounds per plate with a selected raised pattern nonslip top surface.  On 
wearing surfaces provide aluminum oxide or silicon carbide..  Plate shall be 
galvanized.  Reinforce to sustain a live load of 100 pounds per square foot.  
Frames shall be structural steel shapes and plates, with bent steel bars or 
headed anchors welded to frame for anchoring to concrete.  Miter and weld 
all corners.  Butt joint straight runs.  Allow for expansion on straight 
runs over 15 feet.  Provide holes for lifting tools. Remove sharp edges and 
burrs from cover plates and exposed edges of frames.  Weld all connections 
and grind top surface smooth.  Weld bar stops every six inches.  Provide 1/8 
inch clearance at edges and between cover plates. 

 
2.5   EXPANSION JOINT COVERS 
 
Provide expansion joint covers constructed of extruded aluminum with 
anodized satin aluminum finish for walls and ceilings and with standard mill 
finish for floor covers and exterior covers.  Furnish plates, backup angles, 
expansion filler strip and anchors as indicated.   

 
2.6   GAS-TIGHT MANHOLE COVER AND FRAME 
 
Provide a heavy duty type made of ductile cast-iron with bolted lid, 
machined bearing surfaces and gasket grooves, continuous neoprene gasket, 
counter sunk bronze hex head cap screws, and concealed watertight pickholes.  
Provide frame with a 30 inch diameter clear opening.  Maximum weight of 
frame and cover together to be 530 pounds. 

 
2.7   GUARD POSTS (BOLLARDS/PIPE GUARDS) 
 
Provide 7’-6” inch galvanized standard weight steel pipe as specified in 
ASTM A53/A53M.  Anchor posts in concrete and fill solidly with concrete with 
minimum compressive strength of 3000 psi. 
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2.8   MISCELLANEOUS PLATES AND SHAPES 
 
Provide angles and plates, ASTM A36/A36M, for embedment as indicated.  
Galvanize embedded items exposed to the elements according to ASTM 
A123/A123M. 

 
2.9   WHEEL GUARDS 
 
Provide wheel guards of hollow, heavy-duty type cast iron conforming to ASTM 
A48/A48M, with shaped, rounded top, at least 18 inches high, and designed to 
provide a minimum of 6 inches of protection. 

 
PART 3   EXECUTION 
 
3.1   GENERAL INSTALLATION REQUIREMENTS 
 
Install items at locations indicated, according to manufacturer's 
instructions.  Verify all measurements and take all field measurements 
necessary before fabrication.  Exposed fastenings shall be compatible 
materials, shall generally match in color and finish, and harmonize with the 
material to which fastenings are applied.  Include materials and parts 
necessary to complete each item, even though such work is not definitely 
shown or specified.  Poor matching of holes for fasteners shall be cause for 
rejection.  Conceal fastenings where practicable.  Thickness of metal and 
details of assembly and supports shall provide strength and stiffness.  Form 
joints exposed to the weather shall be formed to exclude water.  Items 
listed below require additional procedures. 

 
3.2   WORKMANSHIP 
 
Provide miscellaneous metalwork that is well formed to shape and size, with 
sharp lines and angles and true curves.  Drilling and punching shall produce 
clean true lines and surfaces.  Provide continuous welding along the entire 
area of contact except where tack welding is permitted.  Do not tack weld 
exposed connections of work in place and ground smooth.  Provide a smooth 
finish on exposed surfaces of work in place  and unless otherwise approved, 
flush exposed riveting.  Mill joints where tight fits are required.  Corner 
joints shall be coped or mitered, well formed, and in true alignment.  
Accurately set work to established lines and elevations and securely 
fastened in place.  Install in accordance with manufacturer's installation 
instructions and approved drawings, cuts, and details. 

 
3.3   ANCHORAGE, FASTENINGS, AND CONNECTIONS 
 
Provide anchorage where necessary for fastening miscellaneous metal items 
securely in place.  Include for anchorage not otherwise specified or 
indicated slotted inserts, expansion shields, and powder-driven fasteners, 
when approved for concrete; machine and carriage bolts for steel; through 
bolts, lag bolts, and screws for wood.  Do not use wood plugs in any 
material.  Provide non-ferrous attachments for non-ferrous metal.  Make 
exposed fastenings of compatible materials, generally matching in color and 
finish, to which fastenings are applied.  Conceal fastenings where 
practicable. 

 
3.4   BUILT-IN WORK 
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Form for anchorage metal work built-in with concrete or masonry, or provide 
with suitable anchoring devices as indicated or as required.  Furnish metal 
work in ample time for securing in place as the work progresses. 

 
3.5   WELDING 
 
Perform welding, welding inspection, and corrective welding, in accordance 
with AWS D1.1/D1.1M.  Use continuous welds on all exposed connections.  
Grind visible welds smooth in the finished installation. 

 
3.6   FINISHES 
 
3.6.1   Dissimilar Materials 
 
Where dissimilar metals are in contact, protect surfaces with a coat 
conforming to MPI 79 to prevent galvanic or corrosive action. Where aluminum 
is in contact with concrete, plaster, mortar, masonry, wood, or absorptive 
materials subject to wetting, protect with ASTM D1187/D1187M, asphalt-base 
emulsion. 

 
3.6.2   Field Preparation 
 
Remove rust preventive coating just prior to field erection, using a remover 
approved by the rust preventive manufacturer.  Surfaces, when assembled, 
shall be free of rust, grease, dirt and other foreign matter. 

 
3.6.3   Environmental Conditions 
 
Do not clean or paint surface when damp or exposed to foggy or rainy weather, 
when metallic surface temperature is less than 5 degrees F above the dew 
point of the surrounding air, or when surface temperature is below 45 
degrees F or over 95 degrees F, unless approved by the Contracting Officer. 

 
3.7   CONTROL-JOINT COVERS 
 
Provide covers over control-joints and fasten on one side only with 
fasteners spaced to give positive contact with wall surfaces on both sides 
of joint throughout the entire length of cover. 

 
3.8   COVER PLATES ANDFRAMES 
 
Install the tops of cover plates and frames flush with floor. 

 
3.9   WHEEL GUARDS 
 
Anchor guards to concrete or masonry in accordance with manufacturer's 
instructions.  Fill hollow cores solid with concrete with minimum 
compressive strength of 2500 psi. 

 
3.10   INSTALLATION OF GUARDPOSTS (BOLLARDS/PIPE GUARDS) 
 
Set pipe guards vertically in concrete piers.  Construct piers of, and the 
hollow cores of the pipe filled with, concrete having a compressive strength 
of 3000 psi. 

 
3.11   INSTALLATION OF WHEEL GUARDS 
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Fill wheel guards with concrete and anchor to the floor or the building 
according to the manufacturer's recommendations. 

 
 

--End of Section –- 
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SECTION 31 00 00 
 

EARTHWORK 
08/08 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO) 

 
AASHTO T 180 (2010) Moisture-Density Relations of Soils 

Using a 4.54-kg (10-lb) Rammer and an 457-mm 
(18-in) Drop 

 
AASHTO T 224 (2010) Correction for Coarse Particles in the 

Soil Compaction Test 
 

AMERICAN WATER WORKS ASSOCIATION (AWWA) 
 
AWWA C600 (2010) Installation of Ductile-Iron Water 

Mains and Their Appurtenances 
 

AMERICAN WELDING SOCIETY (AWS) 
 
AWS D1.1/D1.1M (2012; Errata 2011) Structural Welding Code - 

Steel 
 

AMERICAN WOOD PROTECTION ASSOCIATION (AWPA) 
 
AWPA C2 (2003) Lumber, Timber, Bridge Ties and Mine 

Ties - Preservative Treatment by Pressure 
Processes 

 
AWPA P5 (2014) Standard for Waterborne Preservatives 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM A139/A139M (2004; R 2010) Standard Specification for 

Electric-Fusion (ARC)-Welded Steel Pipe (NPS 
4 and over) 

 
ASTM A252 (2010) Standard Specification for Welded and 

Seamless Steel Pipe Piles 
 
ASTM C136 (2014) Standard Test Method for Sieve 

Analysis of Fine and Coarse Aggregates 
 
ASTM C33/C33M (2013) Standard Specification for Concrete 

Aggregates 
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ASTM D1140 (2014) Amount of Material in Soils Finer than 
the No. 200 (75-micrometer) Sieve 

 
ASTM D1556 (2015) Density and Unit Weight of Soil in 

Place by the Sand-Cone Method 
 
ASTM D1557 (2012) Standard Test Methods for Laboratory 

Compaction Characteristics of Soil Using 
Modified Effort (56,000 ft-lbf/ft3) (2700 kN-
m/m3) 

 
ASTM D1883 (2014) CBR (California Bearing Ratio) of 

Laboratory-Compacted Soils 
 
ASTM D2167 (2008) Density and Unit Weight of Soil in 

Place by the Rubber Balloon Method 
 
ASTM D2434 (1968; R 2006) Permeability of Granular Soils 

(Constant Head) 
 
ASTM D2487 (2011) Soils for Engineering Purposes 

(Unified Soil Classification System) 
 
ASTM D2937 (2010) Density of Soil in Place by the Drive-

Cylinder Method 
 
ASTM D422 (1963; R 2007; E 2014) Particle-Size Analysis 

of Soils 
 
ASTM D4318 (2010; E 2014) Liquid Limit, Plastic Limit, 

and Plasticity Index of Soils 
 
ASTM D6938 (2010) Standard Test Method for In-Place 

Density and Water Content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth) 

 
ASTM D698 (2012; E 2014) Laboratory Compaction 

Characteristics of Soil Using Standard Effort 
(12,400 ft-lbf/cu. ft. (600 kN-m/cu. m.)) 

 
U.S. ARMY CORPS OF ENGINEERS (USACE) 

 
EM 385-1-1 (2014) Safety and Health Requirements Manual 

 
U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 

 
EPA 600/4-79/020 (1983) Methods for Chemical Analysis of Water 

and Wastes 
 
EPA SW-846.3-3 (1999, Third Edition, Update III-A) Test 

Methods for Evaluating Solid Waste: 
Physical/Chemical Methods 

 
U.S. GENERAL SERVICES ADMINISTRATION (GSA) 

 
CID A-A-203 (Rev C; Notice 3) Paper, Kraft, Untreated 
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1.2   DEFINITIONS 
 
1.2.1   Satisfactory Materials 
 
Satisfactory materials comprise any materials classified by ASTM D2487 as GW, 
GP, GM, GP-GM, GW-GM, GC, GP-GC, GM-GC, SW, SP.  Satisfactory materials for 
grading comprise stones less than 8 inches, except for fill material for 
pavements and railroads which comprise stones less than 3 inches in any 
dimension. 

 
1.2.2   Unsatisfactory Materials 
 
Materials which do not comply with the requirements for satisfactory 
materials are unsatisfactory.  Unsatisfactory materials also include man-
made fills; trash; refuse; backfills from previous construction; and 
material classified as satisfactory which contains root and other organic 
matter or frozen material.  Notify the Contracting Officer when encountering 
any contaminated materials. 

 
1.2.3   Cohesionless and Cohesive Materials 
 
Cohesionless materials include materials classified in ASTM D2487 as GW, GP, 
SW, and SP.  Cohesive materials include materials classified as GC, SC, ML, 
CL, MH, and CH.  Materials classified as GM and SM will be identified as 
cohesionless only when the fines are nonplastic.  Perform testing, required 
for classifying materials, in accordance with ASTM D4318, ASTM C136, ASTM 
D422, and ASTM D1140. 

 
1.2.4   Degree of Compaction 
 
Degree of compaction required, except as noted in the second sentence, is 
expressed as a percentage of the maximum density obtained by the test 
procedure presented in ASTM D1557 abbreviated as a percent of laboratory 
maximum density.  Since ASTM D1557 applies only to soils that have 30 
percent or less by weight of their particles retained on the 3/4 inch sieve, 
express the degree of compaction for material having more than 30 percent by 
weight of their particles retained on the 3/4 inch sieve as a percentage of 
the maximum density in accordance with AASHTO T 180 and corrected with 
AASHTO T 224.  To maintain the same percentage of coarse material, use the 
"remove and replace"  procedure as described in NOTE 8 of Paragraph 7.2 in 
AASHTO T 180. 

 
1.2.5   Overhaul 
 
Overhaul is the authorized transportation of satisfactory excavation or 
borrow materials in excess of the free-haul limit.  Overhaul is the product 
of the quantity of materials hauled beyond the free-haul limit, and the 
distance such materials are hauled beyond the free-haul limit, expressed in 
station yards. 

 
1.2.6   Topsoil 
 
Material suitable for top soils obtained from offsite areas or areas 
indicated on the drawings is defined as:  Natural, friable soil 
representative of productive, well-drained soils in the area, free of 
subsoil, stumps, rocks larger than one inch diameter, brush, weeds, toxic 
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substances, and other material detrimental to plant growth.  Amend topsoil 
pH range to obtain a pH of 5.5 to 7. 

 
1.2.7   Hard/Unyielding Materials 
 
Hard/Unyielding materials comprise weathered rock, dense consolidated 
deposits, or conglomerate materials which are not included in the definition 
of "rock" with stones greater than 3 inches in any dimension or as defined 
by the pipe manufacturer, whichever is smaller.  These materials usually 
require the use of heavy excavation equipment, ripper teeth, or jack hammers 
for removal. 

 
1.2.8   Rock 
 
Solid homogeneous interlocking crystalline material with firmly cemented, 
laminated, or foliated masses or conglomerate deposits, neither of which can 
be removed without systematic drilling and blasting, drilling and the use of 
expansion jacks or feather wedges, or the use of backhoe-mounted pneumatic 
hole punchers or rock breakers; also large boulders, buried masonry, or 
concrete other than pavement exceeding ½ cubic yard in volume.  Removal of 
hard material will not be considered rock excavation because of intermittent 
drilling and blasting that is performed merely to increase production. 

 
1.5.9   Unstable Material 
 
Unstable materials are too wet to properly support the utility pipe, conduit, 
or appurtenant structure. 

 
1.2.10   Select Granular Material 
 
1.2.10.1   General Requirements 
 
Select granular material consist of materials classified as GW, GP, SW, SP, 
or SP-SM by ASTM D2487 where indicated.  The liquid limit of such material 
must not exceed 35 percent when tested in accordance with ASTM D4318.  The 
plasticity index must not be greater than 12 percent when tested in 
accordance with ASTM D4318, and not more than 35 percent by weight may be 
finer than No. 200 sieve when tested in accordance with ASTM D1140.   

 
1.2.10.2   California Bearing Ratio Values 
 
Bearing Ratio:  At 0.1 inch penetration, provide a bearing ratio of 50 
percent at 95 percent ASTM D1557 maximum density as determined in accordance 
with ASTM D1883 for a laboratory soaking period of not less than 4 days.  
Conform the combined material to the following sieve analysis: 

 
               Sieve Size                      Percent Passing by Weight 
 
                2 1/2 inch                                100 
                  No. 4                               40 - 85 
                  No. 10                              20 - 80 
                  No. 40                              10 - 60 
                  No. 200                              5 - 25 
 
1.2.11   Initial Backfill Material 
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Initial backfill consists of select granular material or satisfactory 
materials free from rocks 3 inches or larger in any dimension or free from 
rocks of such size as recommended by the pipe manufacturer, whichever is 
smaller.  When the pipe is coated or wrapped for corrosion protection, free 
the initial backfill material of stones larger than 3 inches in any 
dimension or as recommended by the pipe manufacturer, whichever is smaller. 

 
1.2.12   Expansive Soils 
 
Expansive soils are defined as soils that have a plasticity index equal to 
or greater than 18 when tested in accordance with ASTM D4318. 

 
1.2.13   Non-frost Susceptible (NFS) Material 
 
Non-frost susceptible material are a uniformly graded washed sand with a 
maximum particle size of ¼”inch and less than 5 percent passing the No. 200 
size sieve, and with not more than 3 percent by weight finer than 0.02 mm 
grain size. 

 
1.2.14   Pile Supported Structure 
 
As used herein, a structure where both the foundation and floor slab are 
pile supported. 

 
1.3   SYSTEM DESCRIPTION 
 
Subsurface soil boring logs are shown on the drawings.  The subsoil 
investigation report and samples of materials taken from subsurface 
investigations may be examined if required with coordination by the 
contracting officer.  These data represent the best subsurface information 
available; however, variations may exist in the subsurface between boring 
locations. 

 
1.3.1   Classification of Excavation 
 
Finish the specified excavation on a classified basis, in accordance with 
the following designations and classifications. 

 
1.3.1.1   Common Excavation 
 
Include common excavation with the satisfactory removal and disposal of all 
materials not classified as rock excavation. 

 
1.3.1.2   Rock Excavation 
 
Include rock excavation with blasting, excavating, grading, disposing of 
material classified as rock, and the satisfactory removal and disposal of 
boulders 1/2 cubic yard or more in volume; solid rock; rock material that is 
in ledges, bedded deposits, and unstratified masses, which cannot be removed 
without systematic drilling and blasting; firmly cemented conglomerate 
deposits possessing the characteristics of solid rock impossible to remove 
without systematic drilling and blasting; and hard materials (see 
Definitions).  Include the removal of any concrete or masonry structures, 
except pavements, exceeding 1/2 cubic yard in volume that may be encountered 
in the work in this classification.  If at any time during excavation, 
including excavation from borrow areas, the Contractor encounters material 
that may be classified as rock excavation, uncover such material and notify 
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the Contracting Officer.  Do not proceed with the excavation of this 
material until the Contracting Officer has classified the materials as 
common excavation or rock excavation and has taken cross sections as 
required.  Failure on the part of the Contractor to uncover such material, 
notify the Contracting Officer, and allow ample time for classification and 
cross sectioning of the undisturbed surface of such material will cause the 
forfeiture of the Contractor's right of claim to any classification or 
volume of material to be paid for other than that allowed by the Contracting 
Officer for the areas of work in which such deposits occur. 

 
1.3.2   Blasting 
 
Blasting is not permitted. 

 
1.3.3   Dewatering Work Plan 
 
Submit procedures for accomplishing dewatering work. 

 
1.4   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.    Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES: 

 
SD-01 Preconstruction Submittals 

 
Shoring; G 

 
Dewatering Work Plan; G 

 
SD-03 Product Data 

 
Utilization of Excavated Materials; G 
Rock Excavation 
 
Opening of any Excavation or Borrow Pit 
 
Shoulder Construction 

 
  Procedure and location for disposal of unused satisfactory 
material.  Proposed source of borrow material.  Notification of 
encountering rock in the project.  Advance notice on the opening of 
excavation or borrow areas.  Advance notice on shoulder 
construction for rigid pavements. 

 
SD-06 Test Reports 

 
Testing 
 
Borrow Site Testing 

 
  Within 24 hours of conclusion of physical tests, 5 copies of test 
results, including calibration curves and results of calibration 
tests.  Results of testing at the borrow site. 

 
SD-07 Certificates 
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Testing 

 
  Qualifications of the Corps validated commercial testing 
laboratory or the Contractor's validated testing facilities. 

 
PART 2   PRODUCTS 
 
2.1   REQUIREMENTS FOR OFFSITE SOILS 
 
Test offsite soils brought in for use as backfill for Total Petroleum 
Hydrocarbons (TPH), Benzene, Toluene, Ethyl Benzene, and Xylene (BTEX) and 
full Toxicity Characteristic Leaching Procedure (TCLP) including 
ignitability, corrosivity and reactivity.  Backfill shall contain a maximum 
of 100 parts per million (ppm) of total petroleum hydrocarbons (TPH) and a 
maximum of 10 ppm of the sum of Benzene, Toluene, Ethyl Benzene, and Xylene 
(BTEX) and shall pass the TCPL test.  Determine TPH concentrations by using 
EPA 600/4-79/020 Method 418.1.  Determine BTEX concentrations by using EPA 
SW-846.3-3 Method 5030/8020.  Perform TCLP in accordance with EPA SW-846.3-3 
Method 1311.  Provide Borrow Site Testing for TPH, BTEX and TCLP from a 
composite sample of material from the borrow site, with at least one test 
from each borrow site.  Do not bring material onsite until tests have been 
approved by the Contracting Officer. 

 
2.2   BURIED WARNING AND IDENTIFICATION TAPE 
 
Refer to Section 31 23 00.00 20 EXCAVATION AND FILL, for warning tape color 
codes and requirements. 
 
2.2.1   Warning Tape for Metallic Piping 
 
Provide acid and alkali-resistant polyethylene plastic tape conforming to 
the width, color, and printing requirements specified above, with a minimum 
thickness of 0.003 inch and a minimum strength of 1500 psi lengthwise, and 
1250 psi crosswise, with a maximum 350 percent elongation. 

 
2.2.2   Detectable Warning Tape for Non-Metallic Piping 
 
Provide polyethylene plastic tape conforming to the width, color, and 
printing requirements specified above, with a minimum thickness of 0.004 
inch, and a minimum strength of 1500 psi lengthwise and 1250 psi crosswise.  
Manufacture tape with integral wires, foil backing, or other means of 
enabling detection by a metal detector when tape is buried up to 3 feet deep.  
Encase metallic element of the tape in a protective jacket or provide with 
other means of corrosion protection. 

 
2.3   DETECTION WIRE FOR NON-METALLIC PIPING 
 
Insulate a single strand, solid copper detection wire with a minimum of 12 
AWG. 

 
2.4   MATERIAL FOR RIP-RAP 
 
Refer to Section 31 23 00.00 20 EXCAVATION AND FILL, for rip-rap material 
requirements. 

 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 278 

2.4.1   Bedding Material 
 
Refer to Section 31 23 00.00 20 EXCAVATION AND FILL, for bedding material. 

 
2.4.2   Grout 
 
  Refer to Section 31 23 00.00 20 EXCAVATION AND FILL, for grout requirements. 
 
2.4.3   Rock 
 
Refer to Section 31 23 00.00 20 EXCAVATION AND FILL, for rock requirements. 

 
2.6   PIPE CASING 
 
2.6.1   Casing Pipe 
 
ASTM A139/A139M, Grade B, or ASTM A252, Grade 2, smooth wall pipe.  Match 
casing size to the outside diameter and wall thickness as indicated on the 
drawings.  Protective coating is not required on casing pipe. 

 
2.6.2   Wood Supports 
 
Treated Yellow Pine, rough, structural grade.  Provide wood with nonleaching 
water-borne pressure preservative (ACA or CCA) and treatment conforming to 
AWPA P5 and AWPA C2, respectively.  Secure wood supports to carrier pipe 
with stainless steel or zinc-coated steel bands. 

 
PART 3   EXECUTION 
 
3.1   STRIPPING OF TOPSOIL 
 
Where indicated or directed, strip topsoil to a depth of 4 inch.  Spread 
topsoil on areas already graded and prepared for topsoil, or transported and 
deposited in stockpiles convenient to areas that are to receive application 
of the topsoil later, or at locations indicated or specified.  Keep topsoil 
separate from other excavated materials, brush, litter, objectionable weeds, 
roots, stones larger than 2 inch in diameter, and other materials that would 
interfere with planting and maintenance operations.  Stockpile in locations 
indicated any surplus of topsoil from excavations and gradings. 

 
3.2   GENERAL EXCAVATION 
 
Perform excavation of every type of material encountered within the limits 
of the project to the lines, grades, and elevations indicated and as 
specified.  Perform the grading in accordance with the typical sections 
shown and the tolerances specified in paragraph FINISHING.  Transport 
satisfactory excavated materials and place in fill or embankment within the 
limits of the work.  Excavate unsatisfactory materials encountered within 
the limits of the work below grade and replace with satisfactory materials 
as directed.  Include such excavated material and the satisfactory material 
ordered as replacement in excavation.  Dispose surplus satisfactory 
excavated material not required for fill or embankment in areas approved for 
surplus material storage or designated waste areas.  Dispose unsatisfactory 
excavated material in designated waste or spoil areas. If removing soil off-
site, the Contractor must characterize the soil prior to hauling to 
determine appropriate disposal method in accordance with Federal, State, and 
Local laws. During construction, perform excavation and fill in a manner and 
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sequence that will provide proper drainage at all times.  Excavate material 
required for fill or embankment in excess of that produced by excavation 
within the grading limits from the borrow areas indicated or from other 
approved areas selected by the Contractor as specified. 

 
3.2.1   Ditches, Gutters, and Channel Changes 
 
Finish excavation of ditches, gutters, and channel changes by cutting 
accurately to the cross sections, grades, and elevations shown on the 
drawings.  Do not excavate ditches and gutters below grades shown.  Backfill 
the excessive open ditch or gutter excavation with satisfactory, thoroughly 
compacted, material or with suitable stone or cobble to grades shown.  
Dispose excavated material as shown or as directed, except in no case allow 
material be deposited a maximum 4 feet from edge of a ditch.  Maintain 
excavations free from detrimental quantities of leaves, brush, sticks, trash, 
and other debris until final acceptance of the work. 

 
3.2.2   Drainage Structures 
 
Make excavations to the lines, grades, and elevations shown, or as directed.  
Provide trenches and foundation pits of sufficient size to permit the 
placement and removal of forms for the full length and width of structure 
footings and foundations as shown.  Clean rock or other hard foundation 
material of loose debris and cut to a firm, level, stepped, or serrated 
surface.  Remove loose disintegrated rock and thin strata.  Do not disturb 
the bottom of the excavation when concrete or masonry is to be placed in an 
excavated area.  Do not excavate to the final grade level until just before 
the concrete or masonry is to be placed.  Where pile foundations are to be 
used, stop the excavation of each pit at an elevation 1 foot above the base 
of the footing, as specified, before piles are driven.  After the pile 
driving has been completed, remove loose and displaced material and complete 
excavation, leaving a smooth, solid, undisturbed surface to receive the 
concrete or masonry. 

 
3.2.3   Drainage 
 
Refer to Section 31 23 00.00 20 EXCAVATION AND FILL, for drainage 
requirements. 

 
3.2.4   Dewatering 
 
Refer to Section 31 23 00.00 20 EXCAVATION AND FILL, for dewatering 
requirements. 
  

3.2.5   Trench Excavation Requirements 
 
Excavate the trench as recommended by the manufacturer of the pipe to be 
installed.  Slope trench walls below the top of the pipe, or make vertical, 
and of such width as recommended in the manufacturer's printed installation 
manual.  Provide vertical trench walls where no manufacturer's printed 
installation manual is available.  Shore trench walls more than 4 feet high, 
cut back to a stable slope, or provide with equivalent means of protection 
for employees who may be exposed to moving ground or cave in.  Shore 
vertical trench walls more than 4 feet high.  Excavate trench walls which 
are cut back to at least the angle of repose of the soil.  Give special 
attention to slopes which may be adversely affected by weather or moisture 
content.  Do not exceed the trench width below the pipe top of 24 inches 
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plus pipe outside diameter (O.D.) for pipes of less than 24 inch inside 
diameter, and do not exceed 36 inch plus pipe outside diameter for sizes 
larger than 24 inch inside diameter.  Where recommended trench widths are 
exceeded, provide redesign, stronger pipe, or special installation 
procedures by the Contractor.  The Contractor is responsible for the cost of 
redesign, stronger pipe, or special installation procedures without any 
additional cost to the Government. 

 
3.2.5.1   Bottom Preparation 
 
Grade the bottoms of trenches accurately to provide uniform bearing and 
support for the bottom quadrant of each section of the pipe.  Excavate bell 
holes to the necessary size at each joint or coupling to eliminate point 
bearing.  Remove stones of 2 inch or greater in any dimension, or as 
recommended by the pipe manufacturer, whichever is smaller, to avoid point 
bearing. 

 
3.2.5.2   Removal of Unyielding Material 
 
Where  unyielding material is encountered in the bottom of the trench, 
remove such material 3 inches below the required grade and replaced with 
suitable materials as provided in paragraph BACKFILLING AND COMPACTION. 

 
3.2.5.3   Removal of Unstable Material 
 
Where unstable material is encountered in the bottom of the trench, remove 
such material to the depth directed and replace it to the proper grade with 
select granular material as provided in paragraph BACKFILLING AND COMPACTION.  
When removal of unstable material is required due to the Contractor's fault 
or neglect in performing the work, the Contractor is responsible for 
excavating the resulting material and replacing it without additional cost 
to the Government. 

 
3.2.5.4   Excavation for Appurtenances 
 
Provide excavation for manholes, catch-basins, inlets, or similar structures 
of sufficient size to permit the placement and removal of forms for the full 
length and width of structure footings and foundations as shown.  Clean rock 
of loose debris and cut to a firm surface either level, stepped, or serrated, 
as shown or as directed.  Remove loose disintegrated rock and thin strata.  
Specify removal of unstable material.  When concrete or masonry is to be 
placed in an excavated area, take special care not to disturb the bottom of 
the excavation.  Do not excavate to the final grade level until just before 
the concrete or masonry is to be placed. 

 
3.2.5.5   Jacking, Boring, and Tunneling 
 
Unless otherwise indicated, provide excavation by open cut except that 
sections of a trench may be jacked, bored, or tunneled if, in the opinion of 
the Contracting Officer, the pipe, cable, or duct can be safely and properly 
installed and backfill can be properly compacted in such sections. 

 
3.2.6   Underground Utilities 
 
The Contractor is responsible for movement of construction machinery and 
equipment over pipes and utilities during construction.  Excavation made 
with power-driven equipment is not permitted within two feet of known 
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Government-owned utility or subsurface construction.  For work immediately 
adjacent to or for excavations exposing a utility or other buried 
obstruction, excavate by hand.  Start hand excavation on each side of the 
indicated obstruction and continue until the obstruction is uncovered or 
until clearance for the new grade is assured.  Support uncovered lines or 
other existing work affected by the contract excavation until approval for 
backfill is granted by the Contracting Officer.  Report damage to utility 
lines or subsurface construction immediately to the Contracting Officer. 

 
3.2.7   Structural Excavation 
 
Ensure that footing subgrades have been inspected and approved by the 
Contracting Officer prior to concrete placement.  Excavate to bottom of pile 
cap prior to placing or driving piles, unless authorized otherwise by the 
Contracting Officer.  Backfill and compact over excavations and changes in 
grade due to pile driving operations to 95 percent of ASTM D698 maximum 
density. 

 
3.3   SELECTION OF BORROW MATERIAL 
 
Select borrow material to meet the requirements and conditions of the 
particular fill or embankment for which it is to be used.  Obtain borrow 
material from the borrow areas from approved private sources.  Unless 
otherwise provided in the contract, the Contractor is responsible for 
obtaining the right to procure material, pay royalties and other charges 
involved, and bear the expense of developing the sources, including rights-
of-way for hauling from the owners.  Borrow material from approved sources 
on Government-controlled land may be obtained without payment of royalties.  
Unless specifically provided, do not obtain borrow within the limits of the 
project site without prior written approval.  Consider necessary clearing, 
grubbing, and satisfactory drainage of borrow pits and the disposal of 
debris thereon related operations to the borrow excavation. 

 
3.4   OPENING AND DRAINAGE OF EXCAVATION AND BORROW PITS 
 
Notify the Contracting Officer sufficiently in advance of the opening of any 
excavation or borrow pit to permit elevations and measurements of the 
undisturbed ground surface to be taken.  Except as otherwise permitted, 
excavate borrow pits and other excavation areas providing adequate drainage.  
Transport overburden and other spoil material to designated spoil areas or 
otherwise dispose of as directed.  Provide neatly trimmed and drained borrow 
pits after the excavation is completed.  Ensure that excavation of any area, 
operation of borrow pits, or dumping of spoil material results in minimum 
detrimental effects on natural environmental conditions. 

 
3.5   SHORING 
 
3.5.1   General Requirements 
 
Submit a Shoring and Sheeting plan for approval 15 days prior to starting 
work.  Submit drawings and calculations, certified by a registered 
professional engineer, describing the methods for shoring and sheeting of 
excavations.  Finish shoring, including sheet piling, and install as 
necessary to protect workmen, banks, adjacent paving, structures, and 
utilities.  Remove shoring, bracing, and sheeting as excavations are 
backfilled, in a manner to prevent caving. 
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3.5.2   Geotechnical Engineer 
 
Hire a Professional Geotechnical Engineer to provide inspection of 
excavations and soil/groundwater conditions throughout construction where 
directed by the Contracting Officer.  The Geotechnical Engineer is 
responsible for performing pre-construction and periodic site visits 
throughout construction to assess site conditions.  The Geotechnical 
Engineer is responsible for updating the excavation, sheeting and dewatering 
plans as construction progresses to reflect changing conditions and submit 
an updated plan if necessary.  Submit a monthly written report, informing 
the Contractor and Contracting Officer of the status of the plan and an 
accounting of the Contractor's adherence to the plan addressing any present 
or potential problems.  The Contracting Officer is responsible for arranging 
meetings with the Geotechnical Engineer at any time throughout the contract 
duration. 

 
3.6   GRADING AREAS 
 
Where indicated, divide work into grading areas within which satisfactory 
excavated material will be placed in embankments, fills, and required 
backfills.  Do not haul satisfactory material excavated in one grading area 
to another grading area except when so directed in writing.  Place and grade 
stockpiles of satisfactory as specified.  Keep stockpiles in a neat and well 
drained condition, giving due consideration to drainage at all times.  Clear, 
grub, and seal by rubber-tired equipment, the ground surface at stockpile 
locations; separately stockpile excavated satisfactory and unsatisfactory 
materials.  Protect stockpiles of satisfactory materials from contamination 
which may destroy the quality and fitness of the stockpiled material.  If 
the Contractor fails to protect the stockpiles, and any material becomes 
unsatisfactory, remove and replace such material with satisfactory material 
from approved sources. 

 
3.7   FINAL GRADE OF SURFACES TO SUPPORT CONCRETE 
 
Do not excavate to final grade until just before concrete is to be placed.   
Only use excavation methods that will leave the foundation rock in a solid 
and unshattered condition.  Roughen the level surfaces, and cut the sloped 
surfaces, as indicated, into rough steps or benches to provide a 
satisfactory bond.  Protect shales from slaking and all surfaces from 
erosion resulting from ponding or water flow. 

 
3.8   GROUND SURFACE PREPARATION 
 
3.8.1   General Requirements 
 
Remove and replace unsatisfactory material with satisfactory materials, as 
directed by the Contracting Officer, in surfaces to receive fill or in 
excavated areas.  Scarify the surface to a depth of 6 inch before the fill 
is started.  Plow, step, bench, or break up sloped surfaces steeper than 1 
vertical to 4 horizontal so that the fill material will bond with the 
existing material.  When subgrades are less than the specified density, 
break up the ground surface to a minimum depth of 6 inch, pulverizing, and 
compacting to the specified density.  When the subgrade is part fill and 
part excavation or natural ground, scarify the excavated or natural ground 
portion to a depth of 12 inch and compact it as specified for the adjacent 
fill. 
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3.8.2   Frozen Material 
 
Do not place material on surfaces that are muddy, frozen, or contain frost.  
Finish compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-
wheeled rollers, or other approved equipment well suited to the soil being 
compacted.  Moisten material as necessary to provide the moisture content 
that will readily facilitate obtaining the specified compaction with the 
equipment used. 

 
3.9   UTILIZATION OF EXCAVATED MATERIALS 
 
Dispose unsatisfactory materials removing from excavations into designated 
waste disposal or spoil areas.  Use satisfactory material removed from 
excavations, insofar as practicable, in the construction of fills, 
embankments, subgrades, shoulders, bedding (as backfill), and for similar 
purposes.  Do not waste any satisfactory excavated material without specific 
written authorization.  Dispose of satisfactory material, authorized to be 
wasted, in designated areas approved for surplus material storage or 
designated waste areas as directed.  Clear and grub newly designated waste 
areas on Government-controlled land before disposal of waste material 
thereon.  Stockpile and use coarse rock from excavations for constructing 
slopes or embankments adjacent to streams, or sides and bottoms of channels 
and for protecting against erosion.  Do not dispose excavated material to 
obstruct the flow of any stream, endanger a partly finished structure, 
impair the efficiency or appearance of any structure, or be detrimental to 
the completed work in any way. If removing soil off-site, the Contractor 
must characterize the soil prior to hauling to determine appropriate 
disposal method in accordance with Federal, State, and Local laws. 

 
3.10   BURIED TAPE AND DETECTION WIRE 
 
3.10.1   Buried Warning and Identification Tape 
 
Provide buried utility lines with utility identification tape.  Bury tape 12 
inch below finished grade; under pavements and slabs, bury tape 6 inch below 
top of subgrade. 

 
3.10.2   Buried Detection Wire 
 
Bury detection wire directly above non-metallic piping at a distance not to 
exceed 12 inch above the top of pipe.  Extend the wire continuously and 
unbroken, from manhole to manhole.  Terminate the ends of the wire inside 
the manholes at each end of the pipe, with a minimum of 3 feet of wire, 
coiled, remaining accessible in each manhole.  Furnish insulated wire over 
its entire length.  Install wires at manholes between the top of the corbel 
and the frame, and extend up through the chimney seal between the frame and 
the chimney seal.  For force mains, terminate the wire in the valve pit at 
the pump station end of the pipe. 

 
3.11   BACKFILLING AND COMPACTION 
 
Place backfill adjacent to any and all types of structures, and compact to 
percentage of laboratory maximum density as specified in Section 31 23 00.00 
20 EXCAVATION AND FILL. Prepare ground surface on which backfill is to be 
placed and provide compaction requirements for backfill materials in 
conformance with the applicable portions of paragraphs GROUND SURFACE 
PREPARATION.  Finish compaction by sheepsfoot rollers, pneumatic-tired 
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rollers, steel-wheeled rollers, vibratory compactors, or other approved 
equipment. 

 
3.11.1   Trench Backfill 
 
Backfill trenches to the grade shown.  Backfill the trench to 2 feet above 
the top of pipe prior to performing the required pressure tests.  Leave the 
joints and couplings uncovered during the pressure test.  

 
3.11.1.1   Replacement of Unyielding Material 
 
Replace unyielding material removed from the bottom of the trench with 
select granular material or initial backfill material. 

 
3.11.1.2   Replacement of Unstable Material 
 
Replace unstable material removed from the bottom of the trench or 
excavation with select granular material placed in layers not exceeding 6 
inch loose thickness. 

 
3.11.1.3   Bedding and Initial Backfill 
 
Place initial backfill material and compact it with approved tampers to a 
height of at least one foot above the utility pipe or conduit.  Bring up the 
backfill evenly on both sides of the pipe for the full length of the pipe.  
Take care to ensure thorough compaction of the fill under the haunches of 
the pipe.  Except as specified otherwise in the individual piping section, 
provide bedding for buried piping in accordance with AWWA C600, Type 4, 
except as specified herein.  Compact backfill to top of pipe to 95 percent 
of ASTM D1557 maximum density.  Provide plastic piping with bedding to 
spring line of pipe.  Provide materials as follows: 

 
a. Class I:  Angular, 0.25 to 1.5 inch, graded stone, including a 
number of fill materials that have regional significance such as coral, 
slag, cinders, crushed stone, and crushed shells. 

 
b. Class II:  Coarse sands and gravels with maximum particle size of 
1.5 inch, including various graded sands and gravels containing small 
percentages of fines, generally granular and noncohesive, either wet or 
dry.  Soil Types GW, GP, SW, and SP are included in this class as 
specified in ASTM D2487. 

 
c. Clean, coarse-grained sand classified as SW or SP by ASTM D2487 for 
bedding as indicated. 

 
d. Clean, coarsely graded natural gravel, crushed stone or a 
combination thereof having a classification of GW or GP in accordance 
with ASTM D2487 for bedding as indicated.   

 
3.11.1.4   Final Backfill 
 
Fill the remainder of the trench, except for special materials for roadways, 
railroads and airfields, with satisfactory material.  Place backfill 
material as follows, and compact as specified in Section 31 23 00.00 20 
EXCAVATION AND FILL: 
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a. Roadways, Railroads, and Airfields:  Place backfill up to the 
required elevation as specified.  Do not permit water flooding or 
jetting methods of compaction. 

 
b. Sidewalks, Turfed or Seeded Areas and Miscellaneous Areas:  Deposit 
backfill in layers of a maximum of 8 inch loose thickness, and compact 
it to 85 percent ASTM D1557 maximum density for cohesive soils and 90 
percent maximum density for cohesionless soils.  Apply this requirement 
to all other areas not specifically designated above. 

 
3.11.2   Backfill for Appurtenances 
 
After the manhole, catchbasin, inlet, or similar structure has been 
constructed and the concrete has been allowed to cure for 7 days, place 
backfill in such a manner that the structure is not be damaged by the shock 
of falling earth.  Deposit the backfill material, compact it as specified 
for final backfill, and bring up the backfill evenly on all sides of the 
structure to prevent eccentric loading and excessive stress. 

 
3.12   SPECIAL REQUIREMENTS 
 
Special requirements for both excavation and backfill relating to the 
specific utilities are as follows: 

 
3.12.1   Gas Distribution 
 
Excavate trenches to a depth that will provide a minimum 18 inch of cover in 
rock excavation and a minimum 24 inch of cover in other excavation. 

 
3.12.2   Water Lines 
 
Excavate trenches to a depth that provides a minimum cover from the existing 
ground surface, or from the indicated finished grade, whichever is lower, to 
the top of the pipe.   

 
3.12.5.1   Porous Fill 
 
Provide backfill material consisting of clean crushed rock or gravel having 
a gradation such that 100 percent passes the 2 inch sieve and zero percent 
passes the 1/2 inch sieve. 
 

3.12.5.2   Cover 
 
Kraft paper conforming to CID A-A-203, Grade B, No. 2, 50 pound weight as 
indicated. 

 
3.12.6   Pipeline Casing 
 
Provide new smooth wall steel pipeline casing under existing and pavement by 
the boring and jacking method of installation.  Provide each new pipeline 
casing, where indicated and to the lengths and dimensions shown, complete 
and suitable for use with the new piped utility as indicated.   

 
3.12.6.2   Cleaning 
 
Clean inside of the pipeline casing of dirt, weld splatters, and other 
foreign matter which would interfere with insertion of the piped utilities 
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by attaching a pipe cleaning plug to the boring rig and passing it through 
the pipe. 

 
3.12.6.3   End Seals 
 
After installation of piped utilities in pipeline casing, provide watertight 
end seals at each end of pipeline casing between pipeline casing and piping 
utilities.  Provide watertight end seals as indicated. 
  

3.12.7   Rip-Rap Construction 
 
Construct rip-rap on filter fabric in the areas indicated.  Trim and dress 
indicated areas to conform to cross sections, lines and grades shown within 
a tolerance of 0.1 foot. 

 
3.12.7.1   Bedding Placement 
 
Spread bedding material uniformly to a thickness of at least 3 inches on 
prepared subgrade as indicated.  Finish bedding to present even surface free 
from mounds and windrows. 

 
3.12.7.2   Stone Placement 
 
Place rock for rip-rap on prepared bedding material to produce a well graded 
mass with the minimum practicable percentage of voids in conformance with 
lines and grades indicated.  Distribute larger rock fragments, with 
dimensions extending the full depth of the rip-rap throughout the entire 
mass and eliminate "pockets" of small rock fragments.  Rearrange individual 
pieces by mechanical equipment or by hand as necessary to obtain the 
distribution of fragment sizes specified above.   

 
3.13   EMBANKMENTS 
 
3.13.1   Earth Embankments 
 
Construct earth embankments from satisfactory materials free of organic or 
frozen material and rocks with any dimension greater than 3 inches.  Place 
the material in successive horizontal layers of loose material not more than 
12 inch in depth.  Spread each layer uniformly on a soil surface that has 
been moistened or aerated as necessary, and scarified or otherwise broken up 
so that the fill will bond with the surface on which it is placed.  After 
spreading, plow, disk, or otherwise brake up each layer; moisten or aerate 
as necessary; thoroughly mix.  Compact soil as specified in Section 31 23 
00.00 20 EXCAVATION AND FILL.  Compaction requirements for the upper portion 
of earth embankments forming subgrade for pavements are identical with those 
requirements specified in paragraph SUBGRADE PREPARATION.  Finish compaction 
by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, 
vibratory compactors, or other approved equipment. 

 
3.13.2   Rock Embankments 
 
Construct rock embankments from material classified as rock excavation, as 
defined above, placed in successive horizontal layers of loose material. 
Adequately bond each successive layer of material to the material on which 
it is placed. Do not use rock excavation as fill material for the 
construction of pavements. 
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3.14   SUBGRADE PREPARATION 
 
3.14.1   Proof Rolling 
 
Refer to Section 31 23 00.00 20 EXCAVATION AND FILL. 

 
3.14.2   Construction 
 
Shape subgrade to line, grade, and cross section, and compact as specified.  
Include plowing, disking, and any moistening or aerating required to obtain 
specified compaction for this operation.  Remove soft or otherwise 
unsatisfactory material and replace with satisfactory excavated material or 
other approved material as directed.  Excavate rock encountered in the cut 
section to a depth of 6 inch below finished grade for the subgrade.  Bring 
up low areas resulting from removal of unsatisfactory material or excavation 
of rock to required grade with satisfactory materials, and shape the entire 
subgrade to line, grade, and cross section and compact as specified.  Do not 
vary the elevation of the finish subgrade more than 0.05 foot from the 
established grade and cross section. 

 
3.14.3   Compaction 
 
Finish compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-
wheeled rollers, vibratory compactors, or other approved equipment.  Except 
for paved areas and railroads, compact each layer of the embankment to at 
least 90 percent of laboratory maximum density. 

 
3.14.3.1   Subgrade for Pavements 
 
Compact subgrade for pavements to at least 98 percentage laboratory maximum 
density for the top 12 inches below the surface of the pavement.  When more 
than one soil classification is present in the subgrade, thoroughly blend, 
reshape, and compact the top 4 inch of subgrade. 

 
3.14.3.3   Subgrade for Shoulders 
 
Compact subgrade for shoulders to at least 95 percentage laboratory maximum 
density for the depth below the surface of shoulder shown. 

 
3.15   SHOULDER CONSTRUCTION 
 
Construct shoulders of satisfactory excavated or borrow material or as 
otherwise shown or specified.  Construct shoulders immediately after 
adjacent paving is complete.  In the case of rigid pavements, do not 
construct shoulders until permission of the Contracting Officer has been 
obtained.  Compact the entire shoulder area to at least the percentage of 
maximum density as specified in paragraph SUBGRADE PREPARATION above, for 
specific ranges of depth below the surface of the shoulder.  Finish 
compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled 
rollers, vibratory compactors, or other approved equipment.  Finish shoulder 
construction in proper sequence in such a manner that adjacent ditches will 
be drained effectively and that no damage of any kind is done to the 
adjacent completed pavement.  Align the completed shoulders true to grade 
and shaped to drain in conformity with the cross section shown. 

 
3.16   FINISHING 
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Finish the surface of excavations, embankments, and subgrades to a smooth 
and compact surface in accordance with the lines, grades, and cross sections 
or elevations shown.  Provide the degree of finish for graded areas within 
0.1 foot of the grades and elevations indicated except that the degree of 
finish for subgrades specified in paragraph SUBGRADE PREPARATION.  Finish 
gutters and ditches in a manner that will result in effective drainage.  
Finish the surface of areas to be turfed from settlement or washing to a 
smoothness suitable for the application of turfing materials.  Repair graded, 
topsoiled, or backfilled areas prior to acceptance of the work, and re-
established grades to the required elevations and slopes. 

 
3.16.1   Subgrade and Embankments 
 
During construction, keep embankments and excavations shaped and drained.  
Maintain ditches and drains along subgrade to drain effectively at all times.  
Do not disturb the finished subgrade by traffic or other operation.  Protect 
and maintain the finished subgrade in a satisfactory condition until ballast, 
subbase, base, or pavement is placed.  Do not permit the storage or 
stockpiling of materials on the finished subgrade.  Do not lay subbase, base 
course, ballast, or pavement until the subgrade has been checked and 
approved, and in no case place subbase, base, surfacing, pavement, or 
ballast on a muddy, spongy, or frozen subgrade. 

 
3.16.2   Capillary Water Barrier 
 
Place a capillary water barrier under concrete floor and area-way slabs 
grade directly on the subgrade and compact with a minimum of two passes of a 
hand-operated plate-type vibratory compactor. 

 
3.16.3   Grading Around Structures 
 
Construct areas within 5 feet outside of each building and structure line 
true-to-grade, shape to drain, and maintain free of trash and debris until 
final inspection has been completed and the work has been accepted. 

 
3.17   PLACING TOPSOIL 
 
On areas to receive topsoil, prepare the compacted subgrade soil to a 2 inch 
depth for bonding of topsoil with subsoil.  Spread topsoil evenly to a 
thickness of 3 inch and grade to the elevations and slopes shown.  Do not 
spread topsoil when frozen or excessively wet or dry.  Obtain material 
required for topsoil in excess of that produced by excavation within the 
grading limits from offsite areas. 

 
3.18   TESTING 
 
Perform testing by a Corps validated commercial testing laboratory or the 
Contractor's validated testing facility.  If the Contractor elects to 
establish testing facilities, do not permit work requiring testing until the 
Contractor's facilities have been inspected, Corps validated and approved by 
the Contracting Officer. 
 
a. Determine field in-place density in accordance with ASTM D1556. 

 
b. When test results indicate, as determined by the Contracting Officer, 

that compaction is not as specified, remove the material, replace and 
recompact to meet specification requirements. 
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c. Perform tests on recompacted areas to determine conformance with 

specification requirements.  Appoint a registered professional civil 
engineer to certify inspections and test results.  These certifications 
shall state that the tests and observations were performed by or under 
the direct supervision of the engineer and that the results are 
representative of the materials or conditions being certified by the 
tests.  The following number of tests, if performed at the appropriate 
time, will be the minimum acceptable for each type operation. 

 
3.18.1   Fill and Backfill Material Gradation 
 
One test per 4000 cubic meters yards stockpiled or in-place source material.  
Determine gradation of fill and backfill material in accordance with ASTM 
C136. 

 
3.18.2   In-Place Densities 
 
Test with indicated methods and at intervals as specified in Section 31 23 
00.00 20 EXCAVATION AND FILL. 

 
3.18.3   Moisture Contents 
 
In the stockpile, excavation, or borrow areas, perform a minimum of two 
tests per day per type of material or source of material being placed during 
stable weather conditions.  During unstable weather, perform tests as 
dictated by local conditions and approved by the Contracting Officer. 

 
3.18.4   Optimum Moisture and Laboratory Maximum Density 
 
Perform tests for each type material or source of material including borrow 
material to determine the optimum moisture and laboratory maximum density 
values per ASTM D1557.  One representative test per 100 cubic yards of fill 
and backfill, or when any change in material occurs which may affect the 
optimum moisture content or laboratory maximum density. 

 
3.18.5   Tolerance Tests for Subgrades 
 
Perform continuous checks on the degree of finish specified in paragraph 
SUBGRADE PREPARATION during construction of the subgrades. 

 
3.18.6   Displacement of Sewers 
 
After other required tests have been performed and the trench backfill 
compacted to 2, feet above the top of the pipe, inspect the pipe to 
determine whether significant displacement has occurred.  Conduct this 
inspection in the presence of the Contracting Officer.  Inspect pipe sizes 
larger than 36 inch, while inspecting smaller diameter pipe by shining a 
light or laser between manholes or manhole locations, or by the use of 
television cameras passed through the pipe.  If, in the judgment of the 
Contracting Officer, the interior of the pipe shows poor alignment or any 
other defects that would cause improper functioning of the system, replace 
or repair the defects as directed at no additional cost to the Government. 

 
3.19   DISPOSITION OF SURPLUS MATERIAL 
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Remove surplus material or other soil material not required or suitable for 
filling or backfilling, including brush, refuse, stumps, roots, and timber 
from Government property as directed by the Contracting Officer. If removing 
soil off-site, the Contractor must characterize the soil prior to hauling to 
determine appropriate disposal method in accordance with Federal, State, and 
Local laws. 

 
    -- End of Section --
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SECTION 31 11 00 

 
CLEARING AND GRUBBING 

08/08 
 
PART 1   GENERAL 
 
1.1   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES: 

 
SD-03 Product Data 

 
Nonsaleable Materials G 

 
  Written permission to dispose of such products on private 
property shall be filed with the Contracting Officer. 

 
SD-04 Samples 

 
Tree wound paint 
Herbicide 

 
  Samples in cans with manufacturer's label. 

 
1.2   DELIVERY, STORAGE, AND HANDLING 
 
Deliver materials to store at the site, and handle in a manner which will 
maintain the materials in their original manufactured or fabricated 
condition until ready for use. 

 
PART 2   PRODUCTS 
 
2.1   TREE WOUND PAINT 
 
Submit samples in cans with manufacturer’s label of bituminous based paint 
of standard manufacture specially formulated for tree wounds. 

 
2.2   HERBICIDE 
 
Comply with Federal Insecticide, Fungicide, and Rodenticide Act (Title 7 
U.S.C. Section 136) for requirements on Contractor's licensing, 
certification and record keeping.  Contact the command Pest Control 
Coordinator prior to starting work. 

 
PART 3   EXECUTION 
 
3.1   PROTECTION 
 
3.1.1   Roads and Walks 
 
Keep roads and walks free of dirt and debris at all times. 
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3.1.2   Trees, Shrubs, and Existing Facilities 
 
Trees and vegetation to be left standing shall be protected from damage 
incident to clearing, grubbing, and construction operations by the erection 
of barriers or by such other means as the circumstances require. 

 
3.1.3   Utility Lines 
 
Protect existing utility lines that are indicated to remain from damage.  
Notify the Contracting Officer immediately of damage to or an encounter with 
an unknown existing utility line.  The Contractor shall be responsible for 
the repairs of damage to existing utility lines that are indicated or made 
known to the Contractor prior to start of clearing and grubbing operations.  
When utility lines which are to be removed are encountered within the area 
of operations, notify the Contracting Officer in ample time to minimize 
interruption of the service.  Refer to Section 01 30 00, ADMINISTRATIVE 
REQUIREMENTS and Section 01 57 19.00 20, TEMPORARY ENVIRONMENTAL CONTROLS 
for additional utility protection. 

 
3.2   CLEARING 
 
Clearing shall consist of the felling, trimming, and cutting of trees into 
sections and the satisfactory disposal of the trees and other vegetation 
designated for removal, including downed timber, snags, brush, and rubbish 
occurring within the areas to be cleared.  Clearing shall also include the 
removal and disposal of structures that obtrude, encroach upon, or otherwise 
obstruct the work. Trees, stumps, roots, brush, and other vegetation in 
areas to be cleared shall be cut off flush with or below the original ground 
surface, except such trees and vegetation as may be indicated or directed to 
be left standing.  Trees designated to be left standing within the cleared 
areas shall be trimmed of dead branches 1-1/2 inches or more in diameter and 
shall be trimmed of all branches the heights indicated or directed.  Limbs 
and branches to be trimmed shall be neatly cut close to the bole of the tree 
or main branches.  Cuts more than 1-1/2 inches in diameter shall be painted 
with an approved tree-wound paint.  Apply herbicide in accordance with the 
manufacturer's label to the top surface of stumps designated not to be 
removed. 

 
3.3   TREE REMOVAL 
 
Where indicated or directed, trees and stumps that are designated as trees 
shall be removed from areas outside those areas designated for clearing and 
grubbing.  This work shall include the felling of such trees and the removal 
of their stumps and roots as specified in paragraph GRUBBING.  Trees shall 
be disposed of as specified in paragraph DISPOSAL OF MATERIALS. 

 
3.4   PRUNING 
 
Trim trees designated to be left standing within the cleared areas of dead 
branches 1 1/2 inches or more in diameter; and trim branches to heights and 
in a manner as indicated.  Neatly cut limbs and branches to be trimmed close 
to the bole of the tree or main branches.  Paint cuts more than 1 1/4 inches 
in diameter with an approved tree wound paint. 

 
3.5   GRUBBING 
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Grubbing shall consist of the removal and disposal of stumps, roots larger 
than 3 inches in diameter, and matted roots from the designated grubbing 
areas.  Material to be grubbed, together with logs and other organic or 
metallic debris not suitable for foundation purposes, shall be removed to a 
depth of not less than 18 inches below the original surface level of the 
ground in areas indicated to be grubbed and in areas indicated as 
construction areas under this contract, such as areas for buildings, and 
areas to be paved.  Depressions made by grubbing shall be filled with 
suitable material and compacted to make the surface conform with the 
original adjacent surface of the ground. 

 
3.6   DISPOSAL OF MATERIALS 
 
3.6.1   Saleable Timber 
 
All timber on the project site noted for clearing and grubbing shall become 
the property of the Contractor, and shall be removed from the project site 
and disposed of off stations. 

 
3.6.2   Nonsaleable Materials 
 
Logs, stumps, roots, brush, rotten wood, and other refuse from the clearing 
and grubbing operations, except for salable timber, shall be disposed of 
outside the limits of Government-controlled land at the Contractor's 
responsibility, except when otherwise directed in writing.  Such directive 
will state the conditions covering the disposal of such products and will 
also state the areas in which they may be placed.   

 
   -- End of Section -- 
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SECTION 31 23 00.00 20 

 
EXCAVATION AND FILL 

02/11 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only. 

 
AMERICAN WATER WORKS ASSOCIATION (AWWA) 

 
AWWA C600 (2010) Installation of Ductile-Iron Water 

Mains and Their Appurtenances 
 

AMERICAN WELDING SOCIETY (AWS) 
 
AWS D1.1/D1.1M (2012; Errata 2011) Structural Welding Code - 

Steel 
 

AMERICAN WOOD PROTECTION ASSOCIATION (AWPA) 
 
AWPA C2 (2003) Lumber, Timber, Bridge Ties and Mine 

Ties - Preservative Treatment by Pressure 
Processes 

 
AWPA P5 (2010) Standard for Waterborne Preservatives 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM A139/A139M (2004; R 2010) Standard Specification for 

Electric-Fusion (ARC)-Welded Steel Pipe (NPS 
4 and over) 

 
ASTM A252 (2010) Standard Specification for Welded and 

Seamless Steel Pipe Piles 
 
ASTM C136 (2006) Standard Test Method for Sieve 

Analysis of Fine and Coarse Aggregates 
 
ASTM C33/C33M (2013) Standard Specification for Concrete 

Aggregates 
 
ASTM D1140 (2000; R 2006) Amount of Material in Soils 

Finer than the No. 200 (75-micrometer) Sieve 
 
ASTM D1556 (2007) Density and Unit Weight of Soil in 

Place by the Sand-Cone Method 
 
ASTM D1557 (2012) Standard Test Methods for Laboratory 

Compaction Characteristics of Soil Using 
Modified Effort (56,000 ft-lbf/ft3) (2700 kN-
m/m3) 
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ASTM D1883 (2007; E 2009; E 2009) CBR (California 

Bearing Ratio) of Laboratory-Compacted Soils 
 
ASTM D2216 (2010) Laboratory Determination of Water 

(Moisture) Content of Soil and Rock by Mass 
 
ASTM D2321 (2011) Standard Practice for Underground 

Installation of Thermoplastic Pipe for Sewers 
and Other Gravity-Flow Applications 

 
ASTM D2434 (1968; R 2006) Permeability of Granular Soils 

(Constant Head) 
 
ASTM D2487 (2011) Soils for Engineering Purposes 

(Unified Soil Classification System) 
 
 
ASTM D6938 (2010) Standard Test Method for In-Place 

Density and Water Content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth) 

 
ASTM D3786 (2013) Hydraulic Bursting Strength of Textile 

Fabrics-Diaphragm Bursting Strength Tester 
Method 

 
ASTM D422 (1963; R 2007) Particle-Size Analysis of 

Soils 
 
ASTM D4318 (2010) Liquid Limit, Plastic Limit, and 

Plasticity Index of Soils 
 
ASTM D4355 (2007) Deterioration of Geotextiles from 

Exposure to Light, Moisture and Heat in a 
Xenon-Arc Type Apparatus 

 
ASTM D4491 (1999a; R 2009) Water Permeability of 

Geotextiles by Permittivity 
 
ASTM D4533 (2011) Trapezoid Tearing Strength of 

Geotextiles 
 
ASTM D4632/D4632M (2013e1) Grab Breaking Load and Elongation of 

Geotextiles 
 
ASTM D4751 (2012) Determining Apparent Opening Size of a 

Geotextile 
 
ASTM D4759 (2011) Determining the Specification 

Conformance of Geosynthetics 
 
ASTM D4833/D4833M (2013) Standard Test Method for Index 

Puncture Resistance of Geotextiles, 
Geomembranes, and Related Products 

 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 297 

ASTM D698 (2012) Laboratory Compaction Characteristics 
of Soil Using Standard Effort (12,400 ft-
lbf/cu. ft. (600 kN-m/cu. m.)) 

 
U.S. ARMY CORPS OF ENGINEERS (USACE) 

 
EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010; 

Changes 4-6 2011; Change 7 2012) Safety and 
Health Requirements Manual 

 
U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 

 
EPA 530/F-93/004 (1993; Rev O; Updates I, II, IIA, IIB, and 

III) Test Methods for Evaluating Solid Waste 
(Vol IA, IB, IC, and II) (SW-846) 

 
EPA 600/4-79/020 (1983) Methods for Chemical Analysis of Water 

and Wastes 
 

U.S. GENERAL SERVICES ADMINISTRATION (GSA) 
 
CID A-A-1909 (Basic Notice 1; Canc. Notice 2) Fertilizer 

 
CID A-A-203 (Rev C; Notice 3) Paper, Kraft, Untreated 

 
1.2   DEFINITIONS 
 
1.2.1   Capillary Water Barrier 
 
A layer of clean, poorly graded crushed rock, stone, or natural sand or 
gravel having a high porosity which is placed beneath a building slab with 
or without a vapor barrier to cut off the capillary flow of pore water to 
the area immediately below a slab. 

 
1.2.2   Degree of Compaction 
 
Degree of compaction is expressed as a percentage of the maximum density 
obtained by the test procedure presented in ASTM D1557, for general soil 
types, abbreviated as percent laboratory maximum density. 

 
1.2.3   Hard Materials 
 
Weathered rock, dense consolidated deposits, or conglomerate materials which 
are not included in the definition of "rock" but which usually require the 
use of heavy excavation equipment, ripper teeth, or jack hammers for removal. 

 
1.2.4   Rock 
 
Solid homogeneous interlocking crystalline material with firmly cemented, 
laminated, or foliated masses or conglomerate deposits, neither of which can 
be removed without systematic drilling and blasting, drilling and the use of 
expansion jacks or feather wedges, or the use of backhoe-mounted pneumatic 
hole punchers or rock breakers; also large boulders, buried masonry, or 
concrete other than pavement exceeding ½ cubic yard in volume.  Removal of 
hard material will not be considered rock excavation because of intermittent 
drilling and blasting that is performed merely to increase production. 
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1.2.5   Pile Supported Structure 
 
As used herein, a structure where both the foundation and floor slab are 
pile supported. 

 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-01 Preconstruction Submittals 
 
    Shoring and Sheeting Plan 
 
    Dewatering work plan 

 
 
Submit 15 days prior to starting work. 

 
SD-06 Test Reports 

 
Borrow Site Testing; G 

 
Fill and backfill test 

 
Select material test 

 
Porous fill test for capillary water barrier 

 
Density tests 

 
Moisture Content Tests 
 
Laboratory Compaction (Moisture Density) test results (ASTM D1557 
or ASTM D698) 

 
Copies of all laboratory and field test reports within 24 hours of the 
completion of the test. 

 
1.4   DELIVERY, STORAGE, AND HANDLING 
 
Perform in a manner to prevent contamination or segregation of materials. 

 
1.5   CRITERIA FOR BIDDING 
 
Base bids on the following criteria: 

 
a. Surface elevations are as indicated. 

 
b. Pipes or other artificial obstructions, except those indicated, will 
not be encountered. 

 
1.6   REQUIREMENTS FOR OFF SITE SOIL 
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Soils brought in from off site for use as backfill shall be tested for TPH, 
BTEX and full TCLP including ignitability, corrosivity and reactivity.  
Backfill shall contain less than 100 parts per million (ppm) of total 
petroleum hydrocarbons (TPH) and less than 10 ppm of the sum of Benzene, 
Toluene, Ethyl Benzene, and Xylene (BTEX) and shall not fail the TCPL test.  
TPH concentrations shall be determined by using EPA 600/4-79/020 Method 
418.1.  BTEX concentrations shall be determined by using EPA 530/F-93/004 
Method 5030/8020.  TCLP shall be performed in accordance with EPA 530/F-
93/004 Method 1311.  Provide Borrow Site Testing for TPH, BTEX and TCLP from 
a composite sample of material from the borrow site, with at least one test 
from each borrow site.  Material shall not be brought on site until tests 
have been approved by the Contracting Officer. 

 
1.7   QUALITY ASSURANCE 
 
1.7.1   Shoring and Sheeting Plan 
 
Submit drawings and calculations, certified by a registered professional 
engineer, describing the methods for shoring and sheeting of excavations.  
Drawings shall include material sizes and types, arrangement of members, and 
the sequence and method of installation and removal.  Calculations shall 
include data and references used. 
 
The Contractor is required to hire a Professional Geotechnical Engineer to 
provide inspection of excavations and soil/groundwater conditions throughout 
construction.  The Geotechnical Engineer shall be responsible for performing 
pre-construction and periodic site visits throughout construction to assess 
site conditions.  The Geotechnical Engineer shall update the excavation, 
sheeting and dewatering plans as construction progresses to reflect changing 
conditions and shall submit an updated plan if necessary.  A written report 
shall be submitted, at least monthly, informing the Contractor and 
Contracting Officer of the status of the plan and an accounting of the 
Contractor's adherence to the plan addressing any present or potential 
problems.  The Geotechnical Engineer shall be available to meet with the 
Contracting Officer at any time throughout the contract duration. 

 
1.7.2   Dewatering Work Plan 
 
Submit procedures for accomplishing dewatering work. 

 
1.7.3   Utilities 
 
Movement of construction machinery and equipment over pipes and utilities 
during construction shall be at the Contractor's risk.  Excavation made with 
power-driven equipment is not permitted within two feet of known Government-
owned utility or subsurface construction.  For work immediately adjacent to 
or for excavations exposing a utility or other buried obstruction, excavate 
by hand.  Start hand excavation on each side of the indicated obstruction 
and continue until the obstruction is uncovered or until clearance for the 
new grade is assured.  Support uncovered lines or other existing work 
affected by the contract excavation until approval for backfill is granted 
by the Contracting Officer.  Report damage to utility lines or subsurface 
construction immediately to the Contracting Officer. 

 
PART 2   PRODUCTS 
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2.1   SOIL MATERIALS 
 
 2.1.1   Satisfactory Materials 
 
Any materials classified by ASTM D2487 as GW, GP, GM, GP-GM, GW-GM, GC, GP-
GC, GM-GC, SW, SP, SM, SW-SM, SC, SW-SC, SP-SM, SP-SC free of debris, roots, 
wood, scrap material, vegetation, refuse, soft unsound particles, and  
deleterious, or objectionable materials. Unless specified otherwise, the 
maximum particle diameter shall be one-half the lift thickness at the 
intended location. 

 
 2.1.2   Unsatisfactory Materials 
 
Materials which do not comply with the requirements for satisfactory 
materials.  Unsatisfactory materials also include man-made fills, trash, 
refuse, or backfills from previous construction.  Unsatisfactory material 
also includes material classified as satisfactory which contains root and 
other organic matter, frozen material, and stones larger than 3 inches.  The 
Contracting Officer shall be notified of any contaminated materials. 

 
 2.1.3   Cohesionless and Cohesive Materials 
 
Cohesionless materials include materials classified in ASTM D2487 as GW, GP, 
SW, and SP.  Cohesive materials include materials classified as GC, SC, ML, 
CL, MH, and CH.  Materials classified as GM, GP-GM, GW-GM, SW-SM, SP-SM, and 
SM shall be identified as cohesionless only when the fines are nonplastic 
(plasticity index equals zero).  Materials classified as GM and SM will be 
identified as cohesive only when the fines have a plasticity index greater 
than zero. 

 
 2.1.4   Expansive Soils 
 
Refer to Section 31 00 00 EARTHWORK for expansive soils. 
 

2.1.6   Backfill and Fill Material 
 
ASTM D2487, classification GW, GP, GM, GC, SW, SP, SM, SC with a maximum 
ASTM D4318 liquid limit of 35, maximum ASTM D4318 plasticity index of 12, 
and a maximum of 25 percent by weight passing ASTM D1140, No. 200 sieve. 

 
2.1.7   Select Material 
 
Provide materials classified as GW, GP, SW, SP, or SP-SM by ASTM D2487 where 
indicated.  Refer to Section 31 00 00 EARTHWORK for additional requirements.   

 
2.1.8   Topsoil 
 
Refer to Section 31 00 00 EARTHWORK for topsoil. 

 
2.2   POROUS FILL FOR CAPILLARY WATER BARRIER 
 
ASTM C33/C33M fine aggregate grading with a maximum of 3 percent by weight 
passing ASTM D1140, No. 200 sieve, or coarse aggregate Size 57, 67, or 77 
and conforming to the general soil material requirements specified in 
paragraph entitled "Satisfactory Materials." 
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2.3   UTILITY BEDDING MATERIAL 
 
  Refer to Section 31 00 00 EARTHWORK for utility bedding material. 
 
2.4   BORROW 
 
Obtain borrow materials required in excess of those furnished from 
excavations from sources outside of Government property. Refer to Section 31 
00 00 EARTHWORK for additional requirements. 
 

2.5   MATERIAL FOR PIPE CASING 
 
Refer to Section 31 00 00 EARTHWORK for material for pipe casing. 

 
2.5   MATERIAL FOR RIP-RAP 
 
Bedding material, grout, filter fabric, and rock conforming to DOT Standards 
of State where work is to be performed (Virginia, Maryland, or District of 
Columbia) for construction indicated. 

 
 2.6.1   Bedding Material 
 
Consisting of sand, gravel, or crushed rock, well graded, with a maximum 
particle size of 2 inches.  Material shall be composed of tough, durable 
particles.  Fines passing the No. 200 standard sieve shall have a plasticity 
index less than six. 

 
2.10   BURIED WARNING AND IDENTIFICATION TAPE 
 
Polyethylene plastic warning tape manufactured specifically for warning and 
identification of buried utility lines.  Provide tape on rolls, 3 inch 
minimum width, color coded as specified below for the intended utility with 
warning and identfication imprinted in bold black letters continuously over 
the entire tape length.   Warning and identification to read, "CAUTION, 
BURIED (intended service) LINE BELOW" or similar wording.  Color and 
printing shall be permanent, unaffected by moisture or soil. 
 

Warning Tape Color Codes 

Red: Electric 

Yellow: Gas, Oil; Dangerous Materials 

Orange: Telephone and Other Communications 

Blue: Potable Water Systems 

Green: Sewer Systems 

White: Steam Systems 

Gray: Compressed Air 
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Purple: Non Potable, Reclaimed Water, 
Irrigation and Slurry lines 

 
 

2.10.1   Warning Tape for Metallic Piping 
 
Acid and alkali-resistant polyethylene plastic tape conforming to the width, 
color, and printing requirements specified above.  Minimum thickness of tape 
shall be 0.003 inch.  Tape shall have a minimum strength of 1500 psi 
lengthwise, and 1250 psi crosswise, with a maximum 350 percent elongation. 
 

2.10.2   Detectable Warning Tape for Non-Metallic Piping 
 
Polyethylene plastic tape conforming to the width, color, and printing 
requirements specified above.  Minimum thickness of the tape shall be 0.004 
inch.  Tape shall have a minimum strength of 1500 psi lengthwise and 1250 
psi crosswise.  Tape shall be manufactured with integral wires, foil 
backing, or other means of enabling detection by a metal detector when tape 
is buried up to 3 feet deep.  Encase metallic element of the tape in a 
protective jacket or provide with other means of corrosion protection. 

 
PART 3   EXECUTION 
 
3.1   PROTECTION 
 
3.1.1   Shoring and Sheeting 
 
Provide shoring, bracing, cribbing, trench boxes, underpinning, and sheeting 
as required.  In addition to Section 25 A and B of EM 385-1-1, include 
provisions in the shoring and sheeting plan that will accomplish the 
following: 

 
a. Prevent undermining of pavements, foundations and slabs. 

 
b. Prevent slippage or movement in banks or slopes adjacent to the 
excavation. 

 
3.1.2   Drainage and Dewatering 
 
Provide for the collection and disposal of surface and subsurface water 
encountered during construction. 

 
3.1.2.1   Drainage 
 
So that construction operations progress successfully, completely drain 
construction site during periods of construction to keep soil materials 
sufficiently dry.  The Contractor shall establish/construct storm drainage 
features (ponds/basins) at the earliest stages of site development, and 
throughout construction grade the construction area to provide positive 
surface water runoff away from the construction  activity and/or provide 
temporary ditches, dikes, swales, and other drainage features and equipment 
as required to maintain dry soils.  When unsuitable working platforms for 
equipment operation and unsuitable soil support for subsequent construction 
features develop, remove unsuitable material and provide new soil material 
as specified herein.  It is the responsibility of the Contractor to assess 
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the soil and ground water conditions presented by the plans and 
specifications and to employ necessary measures to permit construction to 
proceed.  Excavated slopes and backfill surfaces shall be protected to 
prevent erosion and sloughing.  Excavation shall be performed so that the 
site, the area immediately surrounding the site, and the area affecting 
operations at the site shall be continually and effectively drained. 

 
3.1.2.2   Dewatering 
 
Groundwater flowing toward or into excavations shall be controlled to 
prevent sloughing of excavation slopes and walls, boils, uplift and heave in 
the excavation and to eliminate interference with orderly progress of 
construction.  French drains, sumps, ditches or trenches will not be 
permitted within 3 feet of the foundation of any structure, except with 
specific written approval, and after specific contractual provisions for 
restoration of the foundation area have been made.  Control measures shall 
be taken by the time the excavation reaches the water level in order to 
maintain the integrity of the in situ material.  While the excavation is 
open, the water level shall be maintained continuously, at least 2 feet 
below the working level. 

 
3.1.3   Underground Utilities 
 
Location of the existing utilities indicated is approximate.  The Contractor 
shall physically verify the location and elevation of the existing utilities 
indicated prior to starting construction.  The Contractor shall scan the 
construction site with electromagnetic and sonic equipment and mark the 
surface of the ground where existing underground utilities are discovered. 
 

3.1.4   Machinery and Equipment 
 
Movement of construction machinery and equipment over pipes during 
construction shall be at the Contractor's risk.  Repair, or remove and 
provide new pipe for existing or newly installed pipe that has been 
displaced or damaged. 

 
3.2   SURFACE PREPARATION 
 
3.2.1   Clearing and Grubbing 
 
Unless indicated otherwise, remove trees, stumps, logs, shrubs, brush and  
vegetation and other items that would interfere with construction operations 
within the clearing limits. Remove stumps entirely.  Grub out matted roots 
and roots over 2 inches in diameter to at least 18 inches below existing 
surface. 

 
3.2.2   Stripping 
 
Refer to Section 31 00 00 EARTHWORK for stripping. 

 
3.2.3   Unsuitable Material 
 
Remove vegetation, debris, decayed vegetable matter, sod, mulch, and rubbish 
underneath paved areas or concrete slabs. 

 
3.3   EXCAVATION 
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Excavate to contours, elevation, and dimensions indicated.  Reuse excavated 
materials that meet the specified requirements for the material type 
required at the intended location.  Keep excavations free from water. 
Excavate soil disturbed or weakened by Contractor's operations, soils 
softened or made unsuitable for subsequent construction due to exposure to 
weather.  Excavations below indicated depths will not be permitted except to 
remove unsatisfactory material.  Unsatisfactory material encountered below 
the grades shown shall be removed as directed.  Refill with select material 
and compact to 95 percent of ASTM D1557 maximum density.  Unless specified 
otherwise, refill excavations cut below indicated depth with select material 
and compact to 95 percent of ASTM D1557 maximum density.  Satisfactory 
material removed below the depths indicated, without specific direction of 
the Contracting Officer, shall be replaced with satisfactory materials to 
the indicated excavation grade; except as specified for spread footings.  
Determination of elevations and measurements of approved overdepth 
excavation of unsatisfactory material below grades indicated shall be done 
under the direction of the Contracting Officer. 

 
3.3.1   Structures With Spread Footings 
 
Ensure that footing subgrades have been inspected and approved by the 
Contracting Officer prior to concrete placement.  Fill over excavations with 
concrete during foundation placement. 

 
3.3.2   Pile Cap Excavation and Backfilling 
 
Excavate to bottom of pile cap prior to placing or driving piles, unless 
authorized otherwise by the Contracting Officer.  Backfill and compact 
overexcavations and changes in grade due to pile driving operations to 95 
percent of ASTM D1557 maximum density. 

 
3.3.3   Pipe Trenches 
 
Excavate to the dimension indicated.  Grade bottom of trenches to provide 
uniform support for each section of pipe after pipe bedding placement.  Tamp 
if necessary to provide a firm pipe bed.  Recesses shall be excavated to 
accommodate bells and joints so that pipe will be uniformly supported for 
the entire length.  Rock, where encountered, shall be excavated to a depth 
of at least 6 inches below the bottom of the pipe. 
 

3.3.4   Rock and Hard Material Excavation 
 
Refer to Section 31 00 00 EARTHWORK. 

 
3.3.5   Excavated Materials 
 
Satisfactory excavated material required for fill or backfill shall be 
placed in the proper section of the permanent work required or shall be 
separately stockpiled if it cannot be readily placed. Satisfactory material 
in excess of that required for the permanent work and all unsatisfactory 
material shall be disposed of as specified in Paragraph "DISPOSITION OF 
SURPLUS MATERIAL." 

 
3.3.6   Final Grade of Surfaces to Support Concrete 
 
Excavation to final grade shall not be made until just before concrete is to 
be placed.  Only excavation methods that will leave the foundation rock in a 
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solid and unshattered condition shall be used.  Approximately level surfaces 
shall be roughened, and sloped surfaces shall be cut as indicated into rough 
steps or benches to provide a satisfactory bond.  Shales shall be protected 
from slaking and all surfaces shall be protected from erosion resulting from 
ponding or flow of water. 

 
3.4   SUBGRADE PREPARATION 
 
Unsatisfactory material in surfaces to receive fill or in excavated areas 
shall be removed and replaced with satisfactory materials as directed by the 
Contracting Officer.  The surface shall be scarified to a depth of 6 inches 
before the fill is started.  Sloped surfaces steeper than 1 vertical to 4 
horizontal shall be plowed, stepped, benched, or broken up so that the fill 
material will bond with the existing material.  When subgrades are less than 
the specified density, the ground surface shall be broken up to a minimum 
depth of 6 inches, pulverized, and compacted to the specified density.  When 
the subgrade is part fill and part excavation or natural ground, the 
excavated or natural ground portion shall be scarified to a depth of 12 
inches and compacted as specified for the adjacent fill.  Material shall not 
be placed on surfaces that are muddy, frozen, or contain frost.  Compaction 
shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-
wheeled rollers, or other approved equipment well suited to the soil being 
compacted.  Material shall be moistened or aerated as necessary to plus or 
minus 2 percent of optimum moisture.  Minimum subgrade density shall be as 
specified herein. 

 
3.4.1   Proof Rolling 
 
Proof rolling shall be done on an exposed subgrade free of surface water 
(wet conditions resulting from rainfall) that would promote degradation of 
an otherwise acceptable subgrade.  After stripping, proof roll the existing 
subgrade with six passes of a fully loaded dump truck or 15 ton, pneumatic-
tired roller.  Notify the Contracting Officer a minimum of 3 days prior to 
proof rolling.  Proof rolling shall be performed in the presence of the 
Contracting Officer.  Rutting or pumping of material shall be undercut as 
directed by the Contracting Officer and replaced with select material.  
 

3.5   SUBGRADE FILTER FABRIC  
 
Place synthetic fiber filter fabric as indicated directly on prepared 
subgrade free of vegetation, stumps, rocks larger than 2 inches diameter and 
other debris which may puncture or otherwise damage the fabric.  Repair 
damaged fabric by placing an additional layer of fabric to cover the damaged 
area a minimum of 3 feet overlap in all directions.  Overlap fabric at 
joints a minimum of 3 feet.  Obtain approval of filter fabric installation 
before placing fill or backfill.  Place fill or backfill on fabric in the 
direction of overlaps and compact as specified herein.  Follow 
manufacturer's recommended installation procedures. 

 
3.6   FILLING AND BACKFILLING 
 
Fill and backfill to contours, elevations, and dimensions indicated. Compact 
each lift before placing overlaying lift. 

 
3.6.1   Backfill and Fill Material Placement 
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Provide for paved areas and under concrete slabs, except where select 
material is provided.  Place in 8 lifts.  Do not place over wet or frozen 
areas.  Place backfill material adjacent to structures as the structural 
elements are completed and accepted.  Backfill against concrete only when 
approved.  Place and compact material to avoid loading upon or against the 
structure. 

 
3.6.2   Select Material Placement 
 
Provide under  structures .  Place in 8 inch lifts.  Do not place over wet 
or frozen areas.  Backfill adjacent to structures shall be placed as 
structural elements are completed and accepted.  Backfill against concrete 
only when approved.  Place and compact material to avoid loading upon or 
against structure. 

 
3.6.3   Porous Fill Placement 
 
Provide under floor and area-way slabs on a compacted subgrade.  Place in 4 
inch lifts with a minimum of two passes of a hand-operated plate-type 
vibratory compactor. 

 
3.6.4   Trench Backfilling 
 
Backfill as rapidly as construction, testing, and acceptance of work permits.  
Place and compact backfill under structures and paved areas in 6 inch lifts 
to top of trench and in 6 inch lifts to one foot over pipe outside 
structures and paved areas. 

 
3.7   BORROW 
 
Where satisfactory materials are not available in sufficient quantity from 
required excavations, approved borrow materials shall be obtained as 
specified herein. 

 
3.8   BURIED WARNING AND IDENTIFICATION TAPE 
 
Provide buried utility lines with utility identification tape.  Bury tape 12 
inches below finished grade; under pavements and slabs, bury tape 6 inches 
below top of subgrade. 

 
3.9   BURIED DETECTION WIRE 
 
Bury detection wire directly above non-metallic piping at a distance not to 
exceed 12 inches above the top of pipe.  The wire shall extend continuously 
and unbroken, from manhole to manhole.  The ends of the wire shall terminate 
inside the manholes at each end of the pipe, with a minimum of 3 feet of 
wire, coiled, remaining accessible in each manhole.  The wire shall remain 
insulated over its entire length.   The wire shall enter manholes between 
the top of the corbel and the frame, and extend up through the chimney seal 
between the frame and the chimney seal.  For force mains, the wire shall 
terminate in the valve pit at the pump station end of the pipe. 

 
3.10   COMPACTION 
 
Determine in-place density of existing subgrade; if required density exists, 
no compaction of existing subgrade will be required.  Density requirements 
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specified herein are for cohesionless materials.  When cohesive materials 
are encountered or used, density requirements may be reduced by 5 percent. 

 
3.10.1   General Site 
 
Compact underneath areas designated for vegetation and areas outside the 5 
foot line of the paved area or structure to 85 percent of ASTM D1557.   

 
3.10.2   Structures, Spread Footings, and Concrete Slabs 
 
Compact top 12 inches of subgrades to 95 percent of ASTM D1557.  Compact 
common fill, fill and backfill material,  select material to 95 percent of 
ASTM D1557. 

 
3.10.3   Adjacent Area 
 
Compact areas within 5 feet of structures to 90 percent of ASTM D1557. 

 
3.10.4   Paved Areas 
 
Compact top 12 inches of subgrades to 98 percent of ASTM D1557.  Compact 
fill and backfill materials to 100 percent of ASTM D1557. 

 
3.10.5   Airfield Pavements 
 
Compact top 24 inches below finished pavement or top 12 inches of subgrades, 
whichever is greater, to 100 percent of ASTM D1557; compact fill and 
backfill material to 100 percent of ASTM D1557. 

 
3.11   PIPELINE CASING UNDER PAVEMENT 
 
3.11.1   Steel Cased Pipelines 
 
Install pipeline casing by dry boring and jacking method as follows: 
 

3.11.1.1   Hole for Pipeline Casing 
 
Mechanically bore holes and case through the soil with a cutting head on a 
continuous auger mounted inside the casing pipe.  Weld lengths of pipe 
together in accordance with AWS D1.1/D1.1M.  Do not use water or other 
fluids in connection with the boring operation. 
 

3.11.1.2   Cleaning 
 
Clean inside of the pipeline casing of dirt, weld splatters, and other 
foreign matter which would interfere with insertion of the piped utilities 
by attaching a pipe cleaning plug to the boring rig and passing it through 
the pipe. 
 

3.11.1.3   Piped Utilities 
 
Provide in casing using wood supports adjusted to obtained grades and 
elevations indicated. 

 
3.11.1.4   End Seals 
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After installation of piped utilities in pipeline casing, provide watertight 
end seals at each end of pipeline casing between pipeline casing and piping 
utilities.  Provide watertight segmented elastomeric end seals. 
 

3.12   RIP-RAP CONSTRUCTION 
 
Construct rip-rap on bedding material, on filter fabric, with grout in 
accordance with DOT Standards of the state in which work is performed 
(Virginia, Maryland or District of Columbia), as required. 

 
3.13   FINISH OPERATIONS 
 
3.13.1   Grading 
 
Finish grades as indicated within one-tenth of one foot.  Grade areas to 
drain water away from structures.  Maintain areas free of trash and debris.  
For existing grades that will remain but which were disturbed by 
Contractor's operations, grade as directed. 

 
3.13.2   Topsoil and Seed 
 
Provide as specified in Section 32 92 19 SEEDING. 
 

3.13.3   Protection of Surfaces  
 
Protect newly backfilled, graded, and topsoiled areas from traffic, erosion, 
and settlements that may occur.  Repair or reestablish damaged grades, 
elevations, or slopes. 

 
3.14   DISPOSITION OF SURPLUS MATERIAL 
 
Remove from Government property surplus or other soil material not required 
or suitable for filling or backfilling, and brush, refuse, stumps, roots, 
and timber. 

 
3.15   FIELD QUALITY CONTROL 
 
3.15.1   Sampling 
 
Take the number and size of samples required to perform the following tests. 

 
3.15.2   Testing 
 
Perform one of each of the following tests for each material used. Provide 
additional tests for each source change. 

 
3.15.2.1   Fill and Backfill Material Testing 
 
Test fill and backfill material in accordance with ASTM C136 for conformance 
to ASTM D2487 gradation limits; ASTM D1140 for material finer than the No. 
200 sieve; ASTM D4318 for liquid limit and for plastic limit; ASTM D698 or 
ASTM D1557 for moisture density relations, as applicable. 

 
3.15.2.2   Select Material Testing 
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Test select material in accordance with ASTM C136 for conformance to ASTM 
D2487 gradation limits; ASTM D1140 for material finer than the No. 200 sieve; 
ASTM D698 or ASTM D1557 for moisture density relations, as applicable. 

 
3.15.2.3   Porous Fill Testing 
 
Test porous fill in accordance with ASTM C136 for conformance to gradation 
specified in ASTM C33/C33M. 

 
3.15.2.4   Density Tests 
 
Test density in accordance with ASTM D1556, or ASTM D6938.  When ASTM D6938 
density tests are used, verify density test results by performing an ASTM 
D1556 density test at a location already ASTM D6938 tested as specified 
herein.  Perform an ASTM D1556 density test at the start of the job, and for 
every 10 ASTM D6938 density tests thereafter.  Test each lift at randomly 
selected locations every 2000 square feet of existing grade in fills for 
structures and concrete slabs, and every 2500 square feet for other fill 
areas and every 2000 square feet of subgrade in cut.  Include density test 
results in daily report. 
 
Bedding and backfill in trenches:  One test per 50 linear feet in each lift. 

 
   
-- End of Section -- 
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SECTION 32 01 13 

 
BITUMINOUS SEAL AND FOG COATS 

08/08 
 
PART 1   GENERAL 
 
1.1   Waybills and Delivery Tickets 
 
Do not remove bituminous material from the tank car or storage tank until 
measurements of the remaining quantity have been taken. 

 
1.2   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO) 

 
AASHTO M 20 (1970; R 2004) Penetration-Graded Asphalt 

Cement 
 
AASHTO M 226 (1980; R 2008) Standard Specification for 

Viscosity-Graded Asphalt Cement 
 
AASHTO M 81 (1992; R 2012) Standard Specification for 

Cut-Back Asphalt (Rapid-Curing Type) 
 
AASHTO M 82 (1975; R 2012) Standard Specification for 

Cut-Back Asphalt (Medium-Curing Type) 
 
AASHTO T 40 (2002; R 2006) Sampling Bituminous Materials 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM C131 (2014) Standard Test Method for Resistance to 

Degradation of Small-Size Coarse Aggregate by 
Abrasion and Impact in the Los Angeles 
Machine 

 
ASTM C136 (2014) Standard Test Method for Sieve 

Analysis of Fine and Coarse Aggregates 
 
ASTM C142/C142M (2010) Standard Test Method for Clay Lumps 

and Friable Particles in Aggregates 
 
ASTM C29/C29M (2009) Standard Test Method for Bulk Density 

("Unit Weight") and Voids in Aggregate 
 
ASTM D1250 (2008) Standard Guide for Use of the 

Petroleum Measurement Tables 
 
ASTM D140/D140M (2015) Standard Practice for Sampling 

Bituminous Materials 
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ASTM D2027/D2027M (2013) Cutback Asphalt (Medium-Curing Type) 

 
ASTM D2028/D2028M (2015) Cutback Asphalt (Rapid-Curing Type) 

 
ASTM D2397 (2013) Standard Specification for Cationic 

Emulsified Asphalt 
 
ASTM D2995 (1999; R 2009) Determining Application Rate 

of Bituminous Distributors 
 
ASTM D3381/D3381M (2013) Viscosity-Graded Asphalt Cement for 

Use in Pavement Construction 
 
ASTM D3625/D3625M (2012) Standard Practice for Effect of Water 

on Bituminous-Coated Aggregate Using Boiling 
Water 

 
ASTM D4791 (2010) Flat Particles, Elongated Particles, 

or Flat and Elongated Particles in Coarse 
Aggregate 

 
ASTM D490 (1992; R 2011) Road Tar 

 
ASTM D633 (2011) Volume Correction Table for Road Tar 

 
ASTM D75/D75M (2014) Standard Practice for Sampling 

Aggregates 
 
ASTM D946/D946M (2009a) Penetration-Graded Asphalt Cement for 

Use in Pavement Construction 
 
ASTM D977 (2013; E 2014) Emulsified Asphalt 

 
U.S. FEDERAL HIGHWAY ADMINISTRATION (FHWA) 

 
MUTCD (2009) Manual of Uniform Traffic Control 

Devices 
 
1.3   SYSTEM DESCRIPTION 
 
1.3.1   Equipment, Plant and Tools 
 
Equipment, plant and tools used in the work are subject to approval and 
shall be maintained in a satisfactory working condition at all times.  
Provide equipment which is adequate and has the capability of producing the 
results specified.  Provide calibrated equipment, such as asphalt 
distributors, scales, batching equipment, spreaders and similar equipment, 
that has been recalibrated by an approved calibration laboratory within 12 
months prior to commencing work and every 12 months thereafter, by such 
laboratory from the date of recalibration, during the term of the contract.  
Submit an equipment list with calibration reports. 

 
1.3.2   Bituminous Distributors 
 
Provide distributors that have pneumatic tires of sufficient size and number 
to prevent rutting, shoving, or otherwise damaging any part of the pavement 
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structure.  Design and equip the distributor to distribute the bituminous 
material in a uniform double or triple lap at the specified temperature, at 
readily determined and controlled rates from 0.05 to 2.0 gallons/square yard, 
with a pressure range of 25 to 75 psi with an allowable variation from the 
specified rate of not more than plus or minus 5 percent, and at variable 
widths.  Include in the distributor equipment a separate power unit for the 
bitumen pump, full-circulation spray bars, tachometer, pressure gauges, 
volume-measuring devices, adequate heaters for heating of materials to the 
proper application temperature, a thermometer for reading the temperature of 
tank contents, and a hand-held hose attachment suitable for applying 
bituminous material manually to areas inaccessible to the distributor.  
Equip the distributor to circulate and agitate the bituminous material 
during the heating process. Provide distributor with an adjustable, both 
horizontally and vertically, spray nozzle bar.  Make normal width of bar 
application at least 12 feet, with provisions for lesser or larger width 
when necessary.  Equip distributor with a meter having a dial registering 
feet of travel/min.  Make both dials visible to the distributor driver.  
Provide a thermometer and well, not in contact with any heating tubes, for 
accurately indicating temperature of asphalt emulsion. 

 
1.3.3   Aggregate Spreader 
 
The aggregate-spreading equipment shall be adjustable and capable of 
uniformly spreading aggregate at the specified rate in a single-pass 
operation over the surface to be sealed. 

 
1.3.4   Pneumatic-Tired Roller 
 
Provide a pneumatic-tired roller of sufficient size to seat the cover 
aggregate into the bituminous material without fracturing the aggregate 
particles.  The rollers shall have a total compacting width of not less than 
5 feet.  The gross weight shall be adjustable within 200 to 350 psi of 
compacting width. 

 
1.3.5   Power Brooms and Power Blowers 
 
Provide power brooms and power blowers suitable for cleaning surfaces to be 
treated which the seal coat is to be applied. 

 
1.3.6   Scales 
 
Use scales of sufficient size and capacity to accommodate all trucks hauling 
aggregates in the job.  All scales shall be tested and approved by an 
inspector of the state inspection bureau charged with scales inspection 
within the State in which the project is located.  If an official of the 
inspection bureau is not available, test the scales in accordance with the 
State specifications in the presence of the Contracting Officer.  Keep the 
necessary number of standard weights on hand at all times for testing the 
scales. 

 
1.3.7   Weighhouse 
 
Provide a weatherproof weighhouse, constructed in a manner that will afford 
adequate protection for the recording devices on the scales, of a suitable 
size with one sliding window facing the scales platform, one end window, and 
a desk-type area at least 2 feet wide by 6 feet long. 
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1.3.8   Storage Tanks 
 
Provide tanks capable of heating the bituminous material, under effective 
and positive control at all times, to the required temperature.  Accomplish 
heating by steam coils, hot oil, or electricity.  Affix to the tank an 
armored thermometer with a range from 100 to 300 degrees F so that the 
temperature of the bituminous material may be read at all times. 

 
1.3.9   Power Rollers 
 
Provide self-propelled tandem and three-wheel type rollers, weighing not 
less than 5 tons and suitable for rolling bituminous pavements.  The wheels 
of the rollers shall be equipped with adjustable scrapers.  Equip the 
rollers with water tanks and sprinkling apparatus for keeping the wheels wet 
in order to prevent adherence of the bituminous material to the wheels. 

 
1.3.10   Single-Pass, Surface-Treatment Machines 
 
Provide machines capable of spraying bituminous material and spreading 
aggregate in one pass; of distributing the bituminous material uniformly, at 
even heat, and in controlled amounts; and immediately spreading aggregates 
uniformly, in controlled amounts, over the surface to be sealed. 

 
1.3.11   Vacuum Sweepers for Fog Seal 
 
Provide self-propelled, vacuum pickup sweeper capable of removing loose sand, 
water, and debris from pavement surface. 

 
1.4   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES: 

 
SD-03 Product Data 

 
Waybills and Delivery Tickets 

 
  Waybills and delivery tickets, during the progress of the work.  
Before the final statement is allowed, file certified waybills and 
delivery tickets for all materials used in the work covered by this 
section. 

 
Equipment List 

 
  List of equipment used in the project along with calibration 
reports. 

 
Inspection Reports 

 
  Reports of climatic temperature during application of fog seal, 
emulsion temperature and rate. 

 
SD-04 Samples 

 
Bituminous Materials 
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Aggregates 
 

  From each source of supply, a one gallon sample of bituminous 
material and a 50 pound sample of aggregate for each aggregate size. 

 
Fog Seal; G 

 
  Submit in accordance with paragraph titled "Sample Application", 
for approval and selection of one of the trial application rates. 

 
 
SD-06 Test Reports 

 
Tests 

 
  Copies of the test results, within 24 hours of the completion of 
the test.  Certified copies of the aggregate test results, not less 
than 30 days before the material is required in the work.  
Certified copies of the bituminous materials test reports 
indicating compliance with applicable specified requirements, not 
less than 30 days before the material is required in the work.  A 
copy of the calibration test results, before the bituminous 
distributor and aggregate spreader are used on the job. 

 
1.5   QUALITY ASSURANCE 
 
Perform sampling and testing using an approved commercial testing laboratory 
or facilities furnished by the Contractor.  No work requiring testing will 
be permitted until the facilities have been inspected and approved.  The 
first inspection will be at the expense of the Government.  Costs incurred 
for any subsequent inspection will be charged to the Contractor.  Perform 
tests in sufficient numbers, and at the location and times directed, to 
ensure that the materials meet specified requirements. 

 
1.5.1   Samples 
 
Take aggregate samples for laboratory tests in accordance with ASTM D75/D75M.  
Take samples of bituminous material in accordance with AASHTO T 40 or ASTM 
D140/140M. 

 
1.5.2   Aggregates Source 
 
Select sources from which aggregates are to be obtained and notify the 
Contracting Officer within 15 days after the award of the Contract.  Perform 
tests for the evaluation of aggregates by using an approved commercial 
laboratory at no expense to the Government.  Tests for determining the 
suitability of aggregate shall include, but not limited to:  gradation in 
accordance with ASTM C136, abrasion resistance in accordance with ASTM C131, 
clay lumps and friable particles in accordance with ASTM C142/142M, unit 
weight and voids in accordance with ASTM C29/C29M, and flat and elongated 
particles in accordance with ASTM D4791.  The use of an antistripping agent 
is subject to approval by the Contracting Officer. 

 
1.5.3   Bituminous Material Source 
 
Select sources from which bituminous materials are to be obtained and notify 
the Contracting Officer within 15 days after the award of the contract. 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 316 

 
1.5.4   Equipment Calibration 
 
Furnish all equipment, materials and labor necessary to calibrate the 
bituminous distributor and the aggregate spreader.  Perform all calibrations 
with the approved job materials and prior to applying the specified coatings 
to the prepared surface.  Perform calibration of the bituminous distributor 
in accordance with ASTM D2995. Inspect all equipment prior to application of 
fog seal.  Perform work to calibrate tank and measuring devices of the 
distributor.  Perform inspection and calibration at the beginning of the 
work and at least once a day during construction. 

 
1.6   DELIVERY, STORAGE, AND HANDLING 
 
Deliver emulsified asphalt (fog seal) to the site in a homogenous and 
undamaged condition.  Inspect the materials for contamination and damage.  
Unload and store the materials with a minimum of handling.  Protect stored 
aggregate from contamination and segregation.  Replace defective or damaged 
materials. 

 
1.7   ENVIRONMENTAL REQUIREMENTS 
 
The coating shall be applied when the existing surface is dry, and when the 
weather is not foggy, rainy, or when the wind velocity will prevent the 
uniform application of the bitumen or aggregates.  Apply the bituminous seal 
coat only when the atmospheric temperature is above 60 degrees F in the 
shade and when the pavement surface temperature is above 60 degrees F, 
unless otherwise directed. Apply fog seal when atmospheric temperature is 
above 50 degrees F and rising or when pavement temperature is above 60 
degrees F, unless otherwise directed. 

 
PART 2   PRODUCTS 
 
2.1   BITUMINOUS MATERIAL FOR SEAL COAT 
 
Bituminous material shall conform to AASHTO M 81 or ASTM D946/D946M. 

 
2.2   AGGREGATE FOR SEAL COAT 
 
Provide aggregate consisting of crushed stone, crushed gravel, crushed slag, 
sand and screenings.  The moisture content of the aggregate shall be such 
that the aggregate will readily bond with the bituminous material.  Drying 
may be required, as directed.  The aggregate shall conform to the gradation 
shown in TABLE I.  The aggregate gradation shall be allowed the tolerances 
given in TABLE II. 

 
TABLE I.  AGGREGATE GRADATIONS 

 
(Percent by Weight Passing Square-Mesh Sieves) 

 
                            Gradation          Gradation           Gradation 
       Sieve Size             No. 1              No. 2               No. 3 
       __________           __________          __________         _________ 
 
         1/2 in.              100                 --                  -- 
         3/8 in.             85-100               100                 -- 
         No. 4               10-30               85-100               100 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 317 

         No. 8                0-10               10-40               10-40 
         No. 16               0-5                 0-10                0-10 
         No. 50               --                  0-5                 0-5 
 

TABLE II.  AGGREGATE GRADATION TOLERANCES 
 
                    Material                               Tolerances 
                   __________                             ____________ 
 
         Aggregate passing the 3/8-in. sieve               Plus or minus 
         and larger sieves                                 5 percent 
 
         Aggregate passing the No. 4 and                   Plus or minus 
         smaller sieves                                    3 percent 
 
2.2.1   Coarse Aggregate 
 
Coarse aggregate shall consist of clean, sound, durable particles meeting 
the following requirements. 

 
2.2.1.1   Film Retention 
 
The aggregate shall exhibit not less than 95 percent retention of bituminous 
film. 

 
2.2.1.2   Particle Shapes 
 
The quantity of flat and elongated particles on any sieve shall not exceed 
20 percent by weight when determined in accordance with ASTM D4791.  A flat 
particle is one having a ratio of width to thickness greater than 3; an 
elongated particle is one having a ratio of length to width greater than 3. 

 
2.2.1.3   Weight Loss 
 
The percent weight loss shall not exceed 40 after 500 revolutions, as 
determined in accordance with ASTM C131. 

 
2.2.1.4   Friable Particles 
 
The amount of friable particles shall not exceed 0.1 percent of the total 
weight of aggregate sample when tested in accordance with ASTM C142/C142M. 

 
2.2.1.5   Crushed Slag 
 
The dry weight of crushed slag shall not be less than 75 pcf, as determined 
in accordance with ASTM C29/C29M. 

 
2.2.1.6   Crushed Aggregate 
 
Crushed aggregate retained on the No. 4 sieve and each coarser sieve shall 
contain at least 75 percent by weight of crushed pieces having one or more 
fractured faces with the area of each face equal to at least 75 percent of 
the smaller midsectional area of the aggregate particle.  When two fractures 
are contiguous, the angle between the planes of fractures shall be at least 
30 degrees to count as two fractured faces. 
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2.2.2   Fine Aggregate 
 
Fine aggregate shall consist of clean, sound, durable particles of crushed 
stone, durable particles of crushed stone, slag, or gravel.  The aggregate 
shall meet its requirements for stripping, abrasion resistance and percent 
friable particles as specified for coarse aggregate. 

 
2.3   ANTISTRIPPING AGENT 
 
The use of antistripping agent is subject to prior approval by the 
Contracting Officer. 

 
2.4   EMULSIFIED ASPHALT FOR FOG SEAL 
 
Emulsified asphalt for Fog Seal shall conform to ASTM D977, SS-1 for anionic 
and ASTM D2397, CSS-1 for cationic materials. 

 
2.5   WATER 
 
Provide fresh, clean, and potable water. 

 
PART 3   EXECUTION 
 
3.1   PREPARATION OF SURFACE 
 
Repair damaged surface and fill cracks before starting work.  Immediately 
before starting work, remove all loose material, dirt, clay, or other 
objectionable material from the surface to be treated with power brooms or 
power blowers, if needed.  Paint firmly bonded to the surface that has the 
chalk removed may remain.  Material removed from the surface shall not be 
mixed with the cover aggregate.  

 
3.2   SEAL COAT APPLICATION 
 
3.2.1   Rate 
 
Spread the bituminous material in the quantities shown in TABLE III.  The 
exact quantities within the range specified, which may be varied to suit 
field conditions, will be determined by the Contractor and approved by the 
Contracting Officer prior to use. 

 
TABLE III.  APPLICATION OF MATERIAL 

 
(Quantities Per Square Yard) 

 
      Gradation 
         No.               Bitumen, gallons             Aggregate, pounds 
      __________           ________________             _________________ 
 
 
         1                   0.15-0.20                     15-20 
         2                   0.10-0.15                     10-15 
         3                   0.10-0.15                     10-15 
 
3.2.2   Temperature 
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Asphalt application temperature shall provide an application viscosity 
between 10 and 60 seconds, Saybolt Furol, or between 20 and 120 centistokes, 
kinematic.  Furnish the temperature viscosity relation to the Contracting 
Officer.  Tar application temperature shall be within the following ranges 
as directed: 

 
RT-6  --------------------  80-150 degrees F 

 
RT-7  --------------------  150-225 degrees F 

 
RT-8  --------------------  150-225 degrees F 

 
RT-9  --------------------  150-225 degrees F 

 
RT-10 --------------------  125-250 degrees F 

 
RT-11 --------------------  125-250 degrees F. 

 
3.2.3   Application of Bituminous Material 
 
Following the preparation and inspection of the pavement surface, apply the 
seal coat material at the specified rates.  Uniformly apply the bituminous 
material in a single pass of the distributor and with either a double or 
triple lap spray over the surface to be sealed.  Spread building paper on 
the surface for a sufficient distance back from the ends of each application 
so that flow through the spray bar may be started and stopped on the paper 
and so that all sprays will be operating at the proper pressure on the 
surface to be sealed.  Immediately after the application, remove the 
building paper.  Properly treat with bituminous material spots missed by the 
distributor.  No smoking, fires, or flames, other than the heaters that are 
a part of the equipment, will be permitted within 25 feet of heating, 
distributing, and transferring operations of bituminous material other than 
bituminous emulsions.   

 
3.2.4   Aggregate Application Rate 
 
Spread the aggregate in the quantities shown in TABLE III.  The exact 
quantities within the range specified, which may be varied to suit field 
conditions, will be determined by the Contractor, and approved by the 
Contracting Officer prior to use.  The aggregate weights shown in this table 
are those of aggregate having a specific gravity of 2.65.  If the specific 
gravity of the aggregate to be used is less than 2.55 or greater than 2.75, 
make adjustments in the number of pounds of aggregate required per square 
yard to insure a constant volume of aggregate per square yard of treatment. 

 
3.2.5   Application of Aggregate 
 
Spread the specified quantity of cover aggregate uniformly over the 
bituminous material.  Before the bituminous material is applied, sufficient 
aggregate to cover the distributor load of bituminous material shall be on 
trucks at the site of the work.  No bituminous material shall be down more 
than 3 minutes before it is covered with aggregate.  Spreading shall be done 
uniformly with aggregate-spreading equipment.  Trucks spreading aggregate 
shall be operated backwards, covering the bituminous material ahead of the 
truck wheels.  Areas having insufficient cover shall be lightly recovered 
with additional aggregate by hand during the operations whenever necessary. 
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3.2.6   Rolling and Brooming 
 
Begin rolling operations immediately following the application of cover 
aggregate.  Perform rolling using pneumatic-tired rollers.  Operate the 
rollers at a speed that will not displace the aggregate.  Continue rolling 
until the aggregate is uniformly distributed and keyed into the bituminous 
material.  All surplus aggregate shall be swept off the surface and removed 
not less than 24 hours nor more than 4 days after rolling is completed. 

 
3.3   FIELD QUALITY CONTROL - SEAL COAT 
 
3.3.1   Tests 
 
Perform field tests in sufficient numbers to assure that the specifications 
are being met.  Submit certified copies of the aggregate test results, not 
less than 15 days before the material is required in the work and certified 
copies of the bituminous materials test reports indicating compliance with 
applicable specified requirements, not less than 15 days before the material 
is required in the work.  A copy of the calibration test results, before the 
bituminous distributor and aggregate spreader are used on the job. Testing 
is the responsibility of the Contractor and shall be performed by an 
approved commercial laboratory.  The following number of tests, if performed 
at the appropriate time, will be the minimum acceptable for each type of 
operation. 

 
3.3.1.1   Gradation 
 
Perform gradation tests in accordance with ASTM C136.  Perform a minimum of 
one gradation for every 100 cubic yards of aggregate to be placed, with a 
minimum of three gradations for each day's run.  When the source of 
materials is changed or deficiencies are found, the gradation shall be 
repeated and the material already placed shall be retested to determine the 
extent of the unacceptable material.  Replace all in-place unacceptable 
material at no additional expense to the Government. 

 
3.3.1.2   Abrasion Resistance 
 
Perform abrasion resistance tests in accordance with ASTM C131.  Perform one 
test for every 100 cubic yards of aggregate placed. 

 
3.3.1.3   Stripping 
 
Perform stripping test on aggregate from each source, in accordance with 
ASTM D3625/D3625M, prior to incorporation into the work and when the source 
is changed. 

 
3.3.2   Bituminous Material Sample 
 
Obtain a sample of the bituminous material used under the supervision of the 
Contracting Officer.  The sample will be retained by the Government. 

 
3.4   TRIAL APPLICATION - SEAL COAT 
 
Prior to applying the seal coat, place a test section at least 100 feet long 
by 20 feet wide using the approved job materials and roll them in accordance 
with the specified requirements.  Perform tests to determine the application 
rates of the bitumen and aggregate.  If the tests indicate that the seal 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 321 

coat test section does not conform to the specification requirements, make 
necessary adjustments to the application equipment and to the spreading and 
rolling procedures, and construct additional test sections for conformance 
to the specifications.  Where test sections do not conform to specification 
requirements, remove seal coat at no expense to the Government; no separate 
payment will be made for seal coat materials and labor, either in placement 
or removal of any test section.  Perform quality control sampling and 
testing during construction as required in paragraph FIELD QUALITY CONTROL 
above. 

 
3.5   FOG SEAL APPLICATION 
 
3.5.1   Sample Application 
 
Determine the required application rate from a sample installation.  Select 
an area of the prepared pavement at least 300 feet long and as wide as the 
distributor spray bar.  Dilute emulsified asphalt with an equal part of 
water or as recommended by the manufacturer.  Apply the water diluted 
asphalt emulsion in at least three test sections; each a minimum of 100 feet 
long.  The trial applications shall be made at the rates of 0.08, 0.14, and 
0.20 gallons/square yard.  The trial application rates may be modified if 
approved by the Contracting Officer.  Additional trial applications may be 
made if warranted by pavement surface conditions.  Use the rate which has 
been satisfactorily applied without leaving an excess of asphalt residue on 
the surface and has been approved, for the fog seal. 

 
3.5.2   Application Inspection 
 
Inspect application of fog seal for uniformity.  During application, take a 
sample for each 500 square yards of surface area to receive emulsified 
asphalt.  Weigh samples to determine conformance with application rate. 

 
3.5.3   Inspection Reports 
 
Furnish a written report citing climatic temperature during application of 
emulsion temperature during application and rate of emulsion application. 

 
3.5.4   Application 
 
Following preparation of the surface, apply the water diluted asphalt 
emulsion at the rate determined from the trial application.  Maintain 
application temperature of emulsified asphalt between 75 and 160 degrees F.  
To obtain uniform application of the fog seal at the junction of previous 
and subsequent applications, spread building paper on the surface of the 
applied material for a sufficient distance back from the ends of each 
application so that flow from the spray bar may be started and stopped on 
the paper, and so that all sprayers will operate at full force.  Immediately 
after application, remove and properly dispose of the building paper.  Treat 
spots unavoidably missed with the hand spray equipment.  Base bids on 
application of diluted emulsion at 0.14 gsy.  If the actual amount required 
is more or less than 0.14 gsy, an adjustment in the contract price will be 
made as provided by the contract. 

 
3.6   SITE PROTECTION 
 
During applications, protect adjacent buildings, structures, vehicles, 
manhole covers, inlet grates, and trees to prevent being spattered or marred. 
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3.7   TRAFFIC CONTROL 
 
Protect freshly placed coatings from damage by traffic.  Provide sufficient 
warning signs and barricades to prevent traffic over freshly treated 
surfaces.  Protect treated areas from traffic for at least 24 hours after 
final application of coatings, or for such time as necessary to prevent 
picking up.  Immediately prior to opening to traffic, roll the entire 
treated area with a self-propelled pneumatic-tired roller.  Provide warning 
signs and barricades for proper traffic control, in accordance with MUTCD. 

 
    -- End of Section --
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SECTION 32 01 16.17 

 
COLD MILLING OF BITUMINOUS PAVEMENTS 

08/08 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM C136 (2014) Standard Test Method for Sieve 

Analysis of Fine and Coarse Aggregates 
 
1.2   SYSTEM DESCRIPTION 
 
Maintain in a satisfactory working condition equipment, tools, and machines 
used in the performance of the work. 

 
1.2.1   Cold-Milling Machine 
 
Provide a cold-milling machine which is self-propelled, capable of milling 
the pavement to a specified depth and smoothness and of establishing grade 
control; with means of controlling transverse slope and dust produced during 
the pavement milling operation.  The machine shall have the ability to 
remove the millings or cuttings from the pavement and load them into a truck.  
The milling machine shall not cause damage to any part of the pavement 
structure that is not to be removed. Prior to commencement of milling 
operations at traffic intersections, contractor to locate and mark existing 
below pavement actuator traffic signal sensors, housings, conduit, and 
associated sensor equipment. Contractor to protect sensors and associated 
sensor equipment from damage when removing surrounding pavement material. 
Below pavement actuator traffic signal sensors to remain operational during 
milling operations.  

 
1.2.2   Cleaning Equipment 
 
Provide cleaning equipment suitable for removing and cleaning loose material 
from the pavement surface. 

 
1.2.3   Straightedge 
 
Furnish and maintain at the site, in good condition, one 12 foot 
straightedge or other suitable device for each milling machine, for testing 
the finished surface.  Make straightedge available for Government use.  
Straightedges shall be constructed of aluminum or other lightweight metal, 
with blades of box or box-girder cross section with flat bottom reinforced 
to insure rigidity and accuracy.  Straightedges shall have handles to 
facilitate movement on the pavement. 

 
1.3   QUALITY ASSURANCE 
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1.3.1   Grade 
 
Conform the finished milled surfaces to the lines, grades, and cross 
sections indicated.  The finished milled-pavement surfaces shall vary not 
more than 1/4 inch from the established plan grade line and elevation.  
Finished surfaces at a juncture with other pavements shall coincide with the 
finished surfaces of the abutting pavements.  The deviations from the plan 
grade line and elevation will not be permitted in areas of pavements where 
closer conformance with planned grade and elevation is required for the 
proper functioning of appurtenant structures involved. 

 
1.3.2   Surface Smoothness 
 
Finished surfaces shall not deviate from the testing edge of a straightedge 
more than 1/4 inch in the transverse or longitudinal direction. 

 
1.3.3   Traffic Control 
 
Provide all necessary traffic controls during milling operations. 

 
1.4   ENVIRONMENTAL REQUIREMENTS 
 
Milling shall not be performed when there is accumulation of snow or ice on 
the pavement surface. 

 
PART 2   PRODUCTS  
 
  Not Used. 
 
PART 3   EXECUTION 
 
3.1   PREPARATION OF SURFACE 
 
Clean the pavement surface of excessive dirt, clay, or other foreign 
material immediately prior to milling the pavement. 

 
3.2   MILLING OPERATION 
 
A minimum of seven days’ notice is required, prior to start work, for the 
Contracting Officer to coordinate the milling operation with other 
activities at the site.  Make sufficient passes so that the designated area 
is milled to the grades and cross sections indicated.  The milling shall 
proceed with care and in depth increments that will not damage the pavement 
below the designated finished grade.  Repair or replace, as directed, items 
damaged during milling such as manholes, valve boxes, utility lines, 
pavement that is torn, cracked, gouged, broken, or undercut.  The milled 
material shall be removed from the pavement and loaded into trucks.  Removed 
material shall have a minimum of 95 percent by weight passing a 2 inch sieve 
when tested in accordance with ASTM C136/C136M. 

 
3.3   GRADE AND SURFACE-SMOOTHNESS TESTING 
 
3.3.1   Grade-Conformance Tests 
 
Test the finished milled surface of the pavement for conformance with the 
plan-grade requirements and for acceptance by the Contracting Officer by 
running lines of levels at intervals of 25 feet longitudinally and 25 feet 
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transversely to determine the elevation of the completed pavement.  Correct 
variations from the designated grade line and elevation in excess of the 
plan-grade requirements as directed.  Skin patching for correcting low areas 
will not be permitted.  Remove and replace the deficient low area.  Remove 
sufficient material to allow at least 1 inch of asphalt concrete to be 
placed. 

 
3.3.2   Surface-Smoothness Tests 
 
After completion of the final milling, the finished milled surface will be 
tested by the Government with a straightedge.  Other approved devices may be 
used, provided that when satisfactorily and properly operated, such devices 
reveal all surface irregularities exceeding the tolerances specified.  
Correct surface irregularities that depart from the testing edge by more 
than 1/4 inch.  Skin patching for correcting low areas will not be permitted.  
Remove and replace the deficient low area.  Remove sufficient material to 
allow at least 1 inch of asphalt concrete to be placed. 

 
3.4   REMOVAL OF MILLED MATERIAL 
 
Material that is removed shall become the property of the Contractor and 
removed from the site. 

 
   -- End of Section -- 
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SECTION 32 01 17 
 

COLD-MIX RECYCLING 
 

08/08 
 
PART 1 GENERAL 
 
 
1.1 REFERENCES 

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to within the text by the 
basic designation only. 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM C117     (2013) Standard Test Method for Materials 

Finer than 75-um (No. 200) Sieve in 
Mineral Aggregates by Washing 

 
ASTM C131     (2014)Standard Test Method for Resistance 

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

ASTM C136     (2014) Standard Test Method for Sieve 
Analysis of Fine and Coarse Aggregates 
 

ASTM C29/C29M    (2009) Standard Test Method for Bulk 
Density ("Unit Weight") and Voids in 
Aggregate 
 

ASTM C88     (2013) Standard Test Method for Soundness 
of Aggregates by Use of Sodium Sulfate or 
Magnesium Sulfate 
 

ASTM D140/D140M    (2014) Standard Practice for Sampling 
Bituminous Materials 
 

ASTM D1556     (2015) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method 
 

ASTM D2041/D2041M   (2011) Theoretical Maximum Specific 
Gravity and Density of Bituminous Paving 
Mixtures 
 

ASTM D2172/D2172M   (2011) Quantitative Extraction of Bitumen 
from Bituminous Paving Mixtures 
 

ASTM D2216     (2010) Laboratory Determination of Water 
(Moisture) Content of Soil and Rock by Mass 
 

ASTM D2397  (2013) Standard Specification for Cationic 
Emulsified Asphalt 
 

ASTM D242/D242M    (2009; R 2014) Mineral Filler for Bituminous 
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Paving Mixtures 
 

ASTM D422  (1963; R 2007; E 2014) Particle-Size Analysis 
of Soils 
 

ASTM D4643     (2008) Determination of Water (Moisture) 
Content of Soil by the Microwave Oven 
Method 
 

ASTM D4791     (2010) Flat Particles, Elongated 
Particles, or Flat and Elongated Particles 
in Coarse Aggregate 
 

ASTM D4944     (2011) Field Determination of Water 
(Moisture) Content of Soil by the Calcium 
Carbide Gas Pressure Tester Method 
 

ASTM D4959     (2007) Determination of Water (Moisture) 
Content of Soil by Direct Heating 
 

ASTM D6307     (2010) Asphalt Content of Hot Mix 
Asphalt by Ignition Method 
 

ASTM D6938     (2010) Standard Test Method for In-Place 
Density and Water Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow 
Depth) 
 

ASTM D75/D75M    (2014) Standard Practice for Sampling 
Aggregates 
 

ASTM D977  (2013; E 2014) Emulsified Asphalt 
 

U.S. ARMY CORPS OF ENGINEERS (USACE) 
 

COE CRD-C 649    (1995) Standard Test Method for Unit 
Weight, Marshall Stability, and Flow of 
Bituminous Mixtures 
 

COE CRD-C 650    (1995) Standard Method for Density and 
Percent Voids of Compacted Bituminous Paving 
Mixtures 
 

 
1.2 SYSTEM DESCRIPTION 

 
1.2.1   General 

 
Allow the Contracting Officer access, at any time, to all equipment used to 
produce the cold-recycled mixture; this can involve checking the adequacy 
of the equipment used, inspecting the operation of the equipment, and 
verifying weights, mixture proportions, and the character and physical 
properties of the materials used for construction. Plant, machines, tools, 
and miscellaneous equipment to be used on the production and placement of 
the cold recycled mixture shall be approved by the Contracting Officer. 
Tentative approval of specific items will be made only after adequacy of 
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the plant, machines, tools, and miscellaneous equipment has been 
demonstrated in full-scale production. 

 
1.2.2   Central Plant Mixing 

 
Provide a mixing plant designed, coordinated, operated to produce mixture 
within the JMF, and capable of producing recycled mixture at a minimum rate 
of 150 tons per hour. The plant shall be equipped with positive means to 
control the amount of asphalt, water, and time of mixing. 

 
1.2.3   In-Place Mixing 

 
Equipment used for in-place mixing construction shall be designed, 
coordinated, and maintained to produce mixture within the JMF. The  mixing 
equipment used shall be equipped with positive means to control the amount 
of asphalt and water added and shall be capable of producing a homogeneous 
mixture. 

 
1.2.4   Straightedge 

 
Furnish and maintain at the site, in good condition, one 12 foot 
straightedge for each mechanical spreader. Make straightedges available for 
Government use. Straightedges shall be constructed of aluminum or other 
lightweight metal with blades of box or box-girder cross section, with flat 
bottom reinforced to insure rigidity and accuracy. Straightedges shall have 
handles to facilitate movement on pavement. 

 
1.3 SUBMITTALS 

 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 

 
SUBMITTAL PROCEDURES: 
 

SD-03 Product Data 
 

Aggregates 
 
Asphalt Cement 
 
Recycling Agent 
 
Notification on sources from which aggregates, emulsified 
asphalt cement (bituminous materials), and recycling agent are to 
be obtained within 15 days after contract award. 

 
Job-Mix Formula (JMF); G 

 
The Job-Mix Formula (JMF) after the award of the contract and at 
least 30 days prior to placement of recycled mixture. 

 
SD-04 Samples 
 

Samples 
 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 330 

Samples from the existing pavement obtained from at least two 
locations to provide representative samples of the pavement. 
 

Cold Recycled Mixtures 
 

A 100 lb sample of each aggregate, a 200 lb representative 
sample of the recyclable asphalt pavement, a 5 gallon sample of 
recycling agent, and a 5 gallon sample of emulsified asphalt 
cement for mix design, not less than 30 days before material is 
required in the work. 
 

SD-06 Test Reports 
 

Testing 
 

Copies of test results within 24 hours of completion of tests. 
Copies of test reports for aggregate source, not less than 30 
days before the material is required in the work.  Certified 
copies of the emulsified asphalt cement and/or recycling agent 
manufacturer's test reports indicating compliance with applicable 
specified requirements, not less than 30 days before material is 
required in the work. 

 
1.4    QUALITY ASSURANCE 
 
1.4.1   Sampling and Testing 

 
Perform sampling and testing by using a commercial testing laboratory or 
Contractor facilities, upon approval by the Contracting Officer. No work 
requiring testing will be permitted until the testing facilities have been 
inspected and approved. The first inspection will be at the expense of the 
Government. Cost incurred by the Government for any subsequent inspection 
required because of failure of the facilities to pass the first inspection 
will be charged to the Contractor. 

 
1.4.2   Samples 

 
Take recyclable asphalt pavement and aggregate samples for laboratory tests 
in accordance with ASTM D75/D75M. Take samples of the emulsified asphalt 
cement (bituminous material) in accordance with ASTM D140/D140M. 
 

1.4.3   Sampling and Testing During Construction 
 

Perform quality control sampling and testing as required in paragraph 
ACCEPTABILITY OF WORK. 

 
1.5 ENVIRONMENTAL REQUIREMENTS 

 
A recycled cold-mix course shall not be constructed in rain or on a layer 
which contains free water either within the layer or on its surface. 
Construct recycled cold-mix courses only when the atmospheric temperature 
is 50 degrees F or above. 

 
PART 2 PRODUCTS 
 
2.1   RECYCLABLE ASPHALT PAVEMENT (RAP) 
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Provide RAP consisting of material obtained from cold milling or from 
removal and crushing of the existing asphalt concrete pavement. The maximum 
particle size of the RAP material shall never exceed half the thickness of 
the compacted recycled pavement. When lifts of 3 inches or more are used, 
the maximum particle size of the RAP material shall not exceed a maximum of 
1-1/2 inch and a minimum of 90 percent of the RAP shall pass a 1 inch sieve. 
 

2.2   AGGREGATES 
 

Provide aggregates consisting of crushed stone, crushed gravel, crushed 
slag, screening, sand, and mineral filler, as required. The portion of 
materials retained on the No. 4 sieve will be known as coarse aggregate, 
the portion passing the No. 4 sieve and retained on the No. 200 sieve will 
be known as fine aggregate, and the portion passing the No. 200 sieve will 
be known as mineral filler. The combined recycled aggregate gradation shall 
conform to the gradation specified in TABLE I. TABLE I is based on 
aggregates of uniform specific gravity; the percentage passing various 
sieves may be changed by the Contracting Officer when aggregates of varying 
specific gravities are used. Adjustments of percentage passing various 
sieves may be changed by the Contracting Officer when the specific gravity 
of the aggregates varies by more than 0.2. 

 
TABLE I. COMBINED RECYCLED AGGREGATE GRADATION 

 
Sieve Size       Percent Passing 

------------------------------------------------------------ 
 

    4           93-100 
 
2.2.1   Coarse Aggregate 
 

Coarse aggregate consisting of clean, sound, durable particles meeting the 
following requirements. 

 
a. Percentage of loss not exceeding 40 after 500 revolutions, as 
determined in accordance with ASTM C131. 

 
b. Percentage of loss not exceeding 18 after five cycles performed in 
accordance with ASTM C88, using magnesium sulfate. 

 
c. Dry weight of crushed slag not less than 75 pcf, as determined in 
accordance with ASTM C29/C29M. 
 
d. Crushed gravel retained on the 4.75 mm No. 4 sieve and each coarser 
sieve containing at least 75 percent by weight of crushed pieces having 
one or more fractured faces with the area of each face equal to at 
least 75 percent of the smallest midsectional area of the piece. When 
two fractures are contiguous, the angle between planes of fractures 
shall be at least 30 degrees to count as two fractured faces. 
 
e. Essentially cubical particle shape of crushed aggregates. The 
quantity of flat and elongated particles in any sieve size shall not 
exceed 20 percent by weight, when determined in accordance with ASTM 
D4791. 

 
 
2.2.2   Fine Aggregate 
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Provide fine aggregate consisting of clean, sound, durable particles 
including natural sand or crushed stone, slag, or gravel that meets 
requirements for wear and soundness specified for coarse aggregate. Fine 
aggregate produced by crushing gravel shall have at least 90 percent by 
weight of crushed particles having two or more fractured faces in the 
portion retained on the No. 30 sieve. This requirement shall apply to the 
material before blending with natural sand, when blending is necessary. 
Quantity of natural sand to be added to the wearing and intermediate course 
mixtures shall not exceed 25 percent by weight of coarse and fine aggregate 
and material passing the No. 200 sieve. Provide natural sand that is clean 
and free from clay and organic matter. Percentage of loss shall not exceed 
18 after five cycles of the soundness test performed in accordance with 
ASTM C88, using magnesium sulfate. 

 
2.2.3   Mineral Filler 
 

Mineral filler shall conform to ASTM D242/D242M. Determine grain size in 
accordance with ASTM D422. Use the tabulated gradation requirements in 
areas where dune sand or one-size material may be used as mineral filler, 
unless otherwise directed. 

 
2.4   WATER 

 
Generally, any potable water will be acceptable. Prior to construction, mix 
a sample of the water intended for use on the job with a sample of the 
emulsion at the ratio to be used in the project. If any adverse effect is 
observed on the emulsion, use a new source of water. 

 
2.5   RECYCLING AGENT 
 

The recycling agent shall be reclamite or an approved equal.  Submit 
notification on sources from which aggregates, emulsified asphalt cement 
(bituminous materials), and recycling agent are to be obtained within 15 
days after contract award. 

 
2.6   JOB-MIX FORMULA (JMF) 

 
Submit the JMF for the recycled mixture to the Contracting Officer for 
acceptance after the award of the contract and at least 30 days prior to 
placement of recycled mixture. The Contracting Officer will verify this JMF 
through samples of materials submitted by the Contractor. No payment will 
be made for cold recycled mixtures produced prior to the completion and 
acceptance of the JMF. The formula will indicate the gradation of the 
aggregate and a definite percentage of water, recycling agent and asphalt 
to be added to the mixture. 

 
2.6.1   Gradation Tolerances 
 

See Part 2 PRODUCTS, 2.2 AGGREGATES, Table I 
 
2.6.2   Asphalt Content 
 

The JMF will be allowed an asphalt content tolerance of 0.3 percent. The 
asphalt content may be adjusted by the Contracting Officer to improve 
paving mixture, without adjustment in contract unit price. Select the 
optimum asphalt content to provide the tabulated properties when samples 
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are compacted at 250 degrees F with 50 blows of standard Marshall hammer on 
each side of the specimen, according to COE CRD-C 649 and COE CRD-C 650. 
 

Requirement 
Property        50 blows 

 
----------------------------------------------------------------------------- 
 

Stability, minimum, pounds       500 
Flow, maximum, 1/4-inch units       20 
Voids in total mix, percent        3-5  
Voids filled with bitumen, percent       75-85 

 
2.6.3   Water Content 
 

Select the water content to provide maximum dry density when samples are 
prepared at the optimum asphalt content and compacted with 50 blows of 
Marshall hammer at ambient temperature. When no asphalt binder is added to 
the mixture, select the water content to provide maximum dry density. 
Prepare samples with water contents, in 0.5 percent intervals, from 0 to 
2.5 percent (water content may be increased to achieve maximum density). 
After compaction, place the samples in an oven at 140 degrees F for 96 
hours. After cooling to ambient temperature, determine the dry density 
according to COE CRD-C 650. 

 
PART 3 EXECUTION 
 
3.1   CONDITION OF EXISTING SURFACE 
 

Correct areas in the existing pavement that provide indications of 
underlying structural deficiencies (alligator cracking or depressions) 
prior to the completion of the recycling process. 

 
3.2   CONSTRUCTION METHODS 
  

The RAP material, prior to mixing, shall meet the requirements given in 
paragraph RECYCLABLE ASPHALT PAVEMENT. 

 
3.2.1   Central Plant Mixing 
 

Introduce the required amount of bituminous material for each batch, or 
calibrated amount of continuous mixing, into the mixer to meet the 
requirements of the JMF. The mixing process shall provide a uniform 
dispersion of the emulsified asphalt and water to achieve a thorough 
coating (visually) of all aggregate particles. If this process requires 
excessive mixing, resulting in premature breaking of the emulsified asphalt, 
shorten the mixing times as directed by the Contracting Officer.As a 
minimum, when the recycled mixture contains fine particles passing the No. 
4 sieve, the mixing process shall provide a thorough coating of these 
particles. 

 
3.2.2   Test Section 
 

Prior to the start of the recycling project, prepare a sufficient 
quantityof mixture to construct a test section at least 15 meters 50 feet 
long, two spreader widths wide and of thickness to be used in the project. 
Place, spread, and roll the mixture with the equipment to be used in the 
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project and in accordance with requirements specified above. This test 
section will be tested and evaluated as a lot conforming to all 
specification requirements. If approved by the Contracting Officer, the 
test section may be located in one of the less critical areas of the 
project pavement construction. Otherwise, it will be located outside the 
project paving. If tests results are satisfactory, the test section will 
remain inplace as part of the completed pavement if constructed in the 
project pavement area. If tests indicate that the pavement does not conform 
to specification requirements, remove the test section and the material 
disposed of offsite. Make necessary adjustments to the plant operations and 
rolling procedures immediately, and construct another test section, all at 
no additional cost to the Government. Other additional test sections, as 
necessary and as directed, shall be constructed and will be sampled and 
tested for conformance with specification requirements. In no case start 
full production with the recycled mixture without approval of the 
Contracting Officer. 

 
3.2.3   In-Place-Mixing 
 

Produce a uniform blend of the RAP, aggregate (when required), asphalt 
emulsion, water, and a mixture containing the required amounts of 
emulsified asphalt and water as given in the JMF when using the in-place 
recycling process. 

 
3.3   PLACEMENT 
 
3.3.1   Spreaders 
 

Provide spreading equipment capable of spreading material uniformly; and 
conforming the surface to the grade and smoothness requirements when 
compacted. Unless otherwise directed, begin spreading along the centerline 
of areas paved on a crowned section, or on the high side of areas with a 
one-way slope, in the direction of major traffic flow. Spray contact 
surfaces of previously constructed pavement, curbs, manholes, and other 
structures with a thin coat of bituminous material conforming to Section 32 
12 10 BITUMINOUS TACK AND PRIME COATS. Place the recycled mixture without 
segregation; when segregation occurs during placement, suspend the 
spreading operation until the cause is determined and corrected. When 
placing by hand, the mixture shall be dumped, distributed into place, and 
spread with lutes in a uniformly loose layer of such thickness to conform 
to the required grade and thickness when compacted. During hand spreading, 
carefully place each shovelful of mixture by turning the shovel over in a 
manner to prevent segregation. In no case shall mixture be placed by 
throwing or broadcasting. 

 
3.3.2   Placement with a Paver 
 

Place the recycled asphalt mixture with a self-propelled asphalt paver or 
similar equipment containing a vibrating or tamping screed. Operate the 
paver so that the surface course being laid will be smooth and continuous 
without pulling or tearing. 

 
3.3.3   Layer Thickness and Curing 
 

Construct each layer of compacted mixture at least 4 inches but no 
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more than 6 inches in thickness. Allow each layer of recycled mixture to 
cure for 7 to 14 days before placing a succeeding layer, unless a shorter 
curing period is approved in writing by the Contracting Officer. 

 
3.3.4   Windrows 
 

When windrows are used, construct them of such size and shape to allow 
adequate mixing of materials without segregation, ensuring that the 
required thickness of pavement can be constructed. 

 
3.4   COMPACTION OF MIXTURE 
 

Conduct compaction of the mixture to satisfy density, grade, and smoothness 
requirements. Roll bituminous mixtures until all roller marks are 
eliminated, and a field density of at least 86 percent of the theoretical 
maximum density has been obtained when tested in accordance with ASTM 
D2041/D2041M. 

 
3.4.1   Operation of Rollers and Tampers 
 

Provide the sufficient number, weight, and type of rollers to obtain the 
required density. Begin initial rolling of the recycled mixture as the 
emulsion is starting to break. Where lift thicknesses exceed 3 inches, 
accomplish breakdown rolling with a large 25 to 30 ton pneumatic roller. 
Use either a pneumatic or a steel-wheel roller to breakdown roll thinner 
lifts. All rollers shall be equipped with watering devices to prevent 
material adhesion; however, excess water will not be permitted. Vibratory 
rolling will be allowed to achieve required density. Use finish rolling 
with a steel-wheel roller to remove any existing roller marks. 
 

3.4.2   Correcting Deficient Areas 
 

Remove mixture that becomes contaminated with foreign material, or is 
defective in any way, to the full thickness of the course. Cut the hole 
with sides vertical and perpendicular to each other, with one pair parallel 
to the direction of traffic. Rolled areas shall not be skin patched to 
correct low areas and shall not be planed to correct high areas. Place 
fresh paving mixture in holes in sufficient quantity to produce a finished 
surface conforming to grade and smoothness requirements. Paving mixture 
shall be aerated, if necessary, and shall be compacted to the density 
specified herein. Provide competent workmen capable of performing all work 
incidental to the correction of deficiencies and defects. 

 
3.5   JOINTS 
 

Joints shall present the same texture, density, and smoothness as other 
sections of the course. Carefully make joints between old and new pavements 
or between successive days' work to ensure continuous bond between old and 
new sections of the course. 

 
3.5.1   Transverse Joints 
 

Pass the roller over the unprotected end of freshly laid mixture only when 
laying of the course has been discontinued. Cut back the edge of the 
previously laid course to expose even, vertical surface for the full 
thickness of the course. The fresh mixture shall be raked against the 
joints, thoroughly tamped, and then rolled. 
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3.5.2   Longitudinal Joints 
 

Construct longitudinal joints which are uniform, and without mixture 
segregation. When directed by the Contracting Officer, cut back the 
longitudinal joint to expose an even, vertical surface for the full 
thickness of the course. 

 
3.6   EDGES OF PAVEMENT 
 

Edges of pavement shall be straight and true to required lines. After final 
rolling, cut off square excess material and dispose of as directed. 

 
3.7   TRAFFICKING 
 

Trafficking on newly placed recycled mixtures will not be allowed prior to 
completion of compaction and the curing period. 

 
3.8   ACCEPTABILITY OF WORK 
 
3.8.1   Testing 
 

Perform field tests in sufficient numbers to ensure that the specifications 
are being met. Testing is the Contractor's responsibility and performed by 
an approved commercial laboratory. Perform the following tests at the 
appropriate time, as the minimum acceptable for each type of operation. 

 
3.8.1.1   Mixture Properties 
 

Obtain a sample of the recycled mixture for every 4 hours of placement of 
the mix. Determine the asphalt content of the mix according to ASTM 
D2172/D2127M or ASTM D6307. The asphalt content of the recycled material 
shall be within the tolerance given in paragraph JOB-MIX FORMULA. Determine 
the gradation of the extracted aggregate in accordance with ASTM C117 and 
ASTM C136. The extracted gradation shall meet the JMF and the corresponding 
tolerances. 

 
3.8.1.2   Density Testing 
 

Conduct field density tests in accordance with ASTM D6938, ASTM D1556, or 
ASTM D2950. When ASTM D6938 is used, the testing shall be by the direct 
transmission method. Accomplish the calibration of the nuclear test device 
by testing in accordance with ASTM D1556 as described in paragraph 
"Calibration" of ASTM D6938. Tests performed in accordance with ASTM D6938 
result in a wet unit weight of material. Determine the moisture content of 
the recycled mixture by ASTM D2216, ASTM D4643,ASTM D4944, or ASTM D4959. 
The calibration testing shall occur in an area representative of the entire 
project in regards to materials and compactive effort. Perform a minimum of 
three of these tests and at least three nuclear readings shall be taken 
near each of these areas. Calibrate each nuclear device accordingly. Each 
day the used nuclear devices shall be recalibrated in the manner stated 
above or the selected area preserved and the devices calibrated in the same 
approximate locations each day. The field density shall be expressed as a 
percentage of the maximum theoretical density in accordance with ASTM 
D2041/D2041M. Furnish all tools, labor, and materials for obtaining samples 
and refilling sample locations. Perform a minimum of one nuclear field 
density test for every 500 square yards of mixture placed. 
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3.8.1.3   Grade Conformance 
 

Take measurements for deviation from grade by running lines of levels at 
intervals of 25 feet longitudinally and 25 feet transversely to determine 
the elevation of the completed pavement. The finished and completed surface 
shall conform within 0.05 foot to lines, grades, cross section, and 
dimensions shown on the drawings. 

 
3.8.1.4   Surface Smoothness 
 

Take measurements for deviation from surface smoothness with a  12 foot 
straightedge. The finished surface of the pavement shall not deviate more 
than 3/8 inch from the testing edge of the straightedge in the transverse 
or longitudinal direction. Place the straightedge parallel to the 
centerline of each lane paved at intervals of 25 feet and perpendicular to 
the centerline at intervals of 25 feet. Record the locations and deviations 
from the straightedge of all measurements. Remove defective areas and 
replace them with fresh paving mixture at no additional cost to the 
Government. 

 
3.8.2   Material Samples 
 

Obtain a sample of all materials used in the recycled mixture under the 
supervision of the Contracting Officer. The sample will be retained by the 
Government. 

 
 
 
-- End of Section -- 
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SECTION 32 01 17.62 

 
STRESS-ABSORBING MEMBRANE INTERLAYER 

05/11 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM C136/C136M (2014) Standard Test Method for Sieve 

Analysis of Fine and Coarse Aggregates 
 
ASTM D1777 (1996; E 2011; R 2011) Thickness of Textile 

Materials 
 
ASTM D2397 (2013) Standard Specification for Cationic 

Emulsified Asphalt 
 
ASTM D3381/D3381M (2013) Viscosity-Graded Asphalt Cement for 

Use in Pavement Construction 
 
ASTM D3776/D3776M (2009a; R 2013) Mass Per Unit Area (Weight) 

of Fabric 
 
ASTM D3910 (2011) Design, Testing, and Construction of 

Slurry Seal 
 
ASTM D4632/D4632M (2015a) Grab Breaking Load and Elongation of 

Geotextiles 
 
ASTM D946/D946M (2009a) Penetration-Graded Asphalt Cement for 

Use in Pavement Construction 
 
ASTM D977 (2013; E 2014) Emulsified Asphalt 

 
U.S. GENERAL SERVICES ADMINISTRATION (GSA) 

 
FS SS-S-1401 (Rev C; Am 1; Notices 1, 2) Sealant, Joint, 

Non-Jet-Fuel-Resistant, Hot-Applied, for 
Portland Cement and Asphalt Concrete 
Pavements 

 
1.2   STATE STANDARD SPECIFICATIONS 
 
Materials and workmanship specified herein with the reference State Standard 
specifications (SSS) shall be in accordance with the referenced articles, 
sections and paragraphs of the standard except that contractual and payment 
provisions do not apply.  Where the term "Engineer" is used, it shall mean 
the Contracting Officer.  Where the term "state" is used, it shall mean 
"Federal Government." 
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1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-05 Design Data 

 
Asphalt concrete mix design 

 
Emulsified asphalt slurry 

 
SD-06 Test Reports 

 
Gradation for sand for emulsified asphalt slurry in accordance with 
ASTM C136/C136M. 

 
SD-07 Certificates 

 
Asphalt cement 

 
Emulsified asphalt 

 
Sealant 

 
Reinforcing fabric underseal 

 
1.4   DELIVERY AND STORAGE 
 
Deliver materials to job site in original unopened rolls, packages, cartons, 
bundles, or containers.  Prevent damage to materials during loading, 
transporting, and unloading.  Inspect materials for contamination.  Protect 
materials against dampness.  Store aggregates so as to prevent segregation 
and contamination.  Replace defective or damaged materials.  Remove rejected 
materials from Government property. 

 
1.5   EQUIPMENT 
 
1.5.1   Asphalt Distributor 
 
Provide a distributor capable of spraying asphalt cement at the prescribed 
application rate without streaking, skipping, or dripping.  Equip 
distributor with hand spray having single nozzle and positive shut-off valve.  
Provide calibrated instruments for determining both temperature of asphaltic 
material in distributor and temperature at which it is applied, and for 
securing uniformity at junction of two distributor loads.  Calibrated 
instruments shall have been recalibrated by an approved calibration 
laboratory within 12 months prior to commencing work and every 12 months, 
thereafter during the term of the contract. 

 
1.5.2   Fabric Handling Equipment 
 
Provide mechanical or manual laydown equipment capable of laying fabric 
smoothly without wrinkles or folds. 
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1.5.3   Vacuum Sweeper 
 
Self-propelled, vacuum pickup capable of completely removing loose material 
and debris from pavement surface. 

 
1.5.4   Miscellaneous Equipment 
 
Additional equipment shall include, but not be limited to, stiff bristle 
brooms; squeegees to spread asphalt cement; rollers to smooth fabric; 
scissors or blades to cut fabric; and brushes for applying cement at fabric 
overlaps. 

 
1.5.5   Condition of Equipment 
 
Storage tanks, piping, retorts, booster tanks, and distributors used in 
storing and handling asphalt material shall be kept clean and in good 
operating condition.  Do not allow contamination of asphaltic material with 
foreign material in equipment during operation.  Provide and maintain a 
recording thermometer in good working order in storage heating unit. 

 
1.6   QUALITY ASSURANCE 
 
1.6.1   Design Conformance 
 
Submit asphalt concrete mix design conforming to the requirements of Section 
32 10 00 BITUMINOUS CONCRETE PAVEMENT. 

 
PART 2   PRODUCTS 
 
2.1   MATERIALS 
 
2.1.1   Asphalt Cement 
 
Viscosity-Graded Original Asphalt AC-10, ASTM D3381/D3381M 

 
Penetration-Grade 85-100, ASTM D946/D946M 

 
2.1.2   Emulsified Asphalt 
 
SS-1, ASTM D977. 

 
2.1.3   Sand for Emulsified Asphalt Slurry 
 
Free of dirt, debris, and organic matter, conforming to ASTM D3910, Type I 
gradation. 

 
2.1.4   Asphalt Concrete 
 
Provide in accordance with Section 32 10 00 BITUMINOUS CONCRETE PAVEMENT. 

 
2.1.5   Sealant 
 
FS SS-S-1401. 

 
2.1.6   Reinforcing Fabric Underseal 
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Provide 100 percent woven or nonwoven polypropylene or polyester fabric, 
resistant to rot and mildew. 

 
2.1.6.1   Fabric 
 
 

  TABLE I 
 
                              FABRIC REQUIREMENTS 
 
   FABRIC PROPERTY                  TEST METHOD           (Minimum Values) 
 
  Weight, (oz./sq. yd)            ASTM D3776/D3776M         (3.4) 
 
  Thickness, (mils)               ASTM D1777                (12) 
 
  Grab Tensile Strength, (lb)     ASTM D4632/D4632M         (90) 
 
  Grab Tensile Elongation,        ASTM D4632/D4632M 
  percent                                                   55 
 
  Asphalt Retention, 
  (oz./sq. ft)                                            (2.5) 
 
  Change in Area from Asphalt, 
  percent                                                     10 (max) 
 
Determine asphalt retention and potential change in fabric area as follows: 

 
Select at random from a test sample fabric of one foot wide by roll width, 
three machine direction and three cross machine direction specimens 
measuring 4 by 8 inches.  Condition individual test specimens by bringing 
them to approximate moisture equilibrium in standard atmosphere for testing 
(65 percent plus or minus 5 percent relative humidity, 70 degrees plus or 
minus 2 degrees F.  Weigh test specimens individually to nearest 0.1 gram, 
then submerge individual test specimens in specified asphalt cement for 30 
minutes maintained at a temperature of 275 degrees plus or minus 4 degrees F 
in a mechanical convection oven.  After submersion test, remove  coated-
saturated test specimens and hang to drain (long axis vertical) in oven for 
an additional 30 minutes at 275 degrees plus or minus 4 degrees F.  Remove 
specimens from oven and hang to drain (long axis vertical) for one hour at a 
temperature of  76 plus or minus 4 degrees F.  Trim off edge drippings. 

 
Weigh asphalt coated specimens to nearest 0.1 gram and then place in naphtha 
heated to 110 degrees plus or minus 5 degrees F for 30 minutes.  Fresh 
naphtha contained in trays at specified temperature may be alternated during 
30 minute period to remove asphalt cement from specimens.  Blot specimens 
with paper towels and allow to air dry to remove naphtha.  Measure area of 
specimens for determination of percent change in area.  Calculate asphalt 
retention and change in area as follows: 

 
Asphalt Retention, oz./sq. ft = 

 
wt. in grams of asphalt cement retained X 0.035 
area of specimen after test in sq. in. divided by 144 

 
Change in Areas, percent = 
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100 - (area of specimen after test in sq. in.) X 100 
(original area of specimen in sq. in.) 

 
2.1.7   Emulsified Asphalt Slurry 
 
ASTM D3910, Type I mixture. 

 
PART 3   EXECUTION 
 
3.1   PREPARATION 
 
3.1.1   Cracks 
 
Clean cracks of loose or spalled pieces of asphaltic concrete, vegetation, 
and debris by use of a power broom and compressed air jet of not less than 
90 psi. 

 
3.1.1.1   Crack Sealing 1/8 to 1/4 Inch 
 
Seal with hot-poured asphalt cement. Level material with the pavement 
surface. 

 
3.1.1.2   Crack Sealing Over 1/4 Inch 
 
Seal with emulsified asphalt slurry level with the existing pavement.  Make 
two passes if necessary to fill void. 

 
3.1.2   Potholes 
 
Remove surface pavement and base course as indicated.  Make cut square or 
rectangular with vertical straight faces.  Make one pair of faces at right 
angles to flow.  Spray vertical surfaces with emulsified asphalt.  Fill with 
asphalt concrete, and compact patch level with existing pavement using a 
vibratory compactor for small patches or a roller for large patches. 

 
3.1.3   Surface Preparation 
 
Cold-mill existing pavement in accordance with Section 32 01 16.17 COLD-
MILLING OF BITUMINOUS PAVEMENT.  Clean pavement surfaces with a power broom 
and a power blower using compressed air following brooming. 

 
3.2   FABRIC INSTALLATION 
 
3.2.1   Placement Conditions 
 
Place fabric under the following conditions: 

 
a. Ambient air temperature above 40 degrees Fand rising 

 
b. Dry pavement surface temperature above 40 degrees F and rising. 

 
c. When wind velocity does not exceed 10 mph. 

 
3.2.2   Binder 
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Spray area to receive fabric with asphalt cement at rate of 0.22-0.29 gallon 
per square yard.  Minimum width of asphalt application shall be fabric width 
plus  4 inches.  Minimize time interval between placing asphalt cement and 
placing fabric so that temperature loss of asphalt cement does not cause 
loss of adhesion.  Keep newly placed binder areas shall be free of traffic 
and debris until asphalt overlay is complete. 

 
3.2.3   Fabric Placement 
 
Place fabric free of wrinkles and folds.  Place fabric manually on areas 
where it cannot be mechanically installed.  In the event of improper 
alignment which causes the fabric to wrinkle or fold during placement, slit 
the fabric and realign by overlapping the previous material and proceed as 
before.  Overlap the fabric a minimum of 4 inches at all joints , except as 
otherwise shown.  Do not lap joints with more than two fabric layers.  
Construct transverse joints so as to prevent fabric disturbance by paver.  
Roll fabric in a manner that air bubbles that form under the fabric will be 
removed.  In case binder bleeds through fabric, blot binder with sand before 
overlay is placed.  Remove excess sand before placing overlay.  Neatly cut 
and contour fabric at joints.  Remove and replace damaged fabric before 
resurfacing. 

 
3.2.3.1   Traffic Control 
 
Prohibit vehicles, except handling equipment, from traveling on fabric.  
Limit equipment speed to 5 miles per hour.  At intersections and corners, 
turn equipment gradually to avoid damaging fabric. 

 
3.2.3.2   Additional Asphalt Cement 
 
After fabric placement and prior to placement of overlay, ensure sufficient 
binder exists to bond subsequent overlay.  If fabric lacks tackiness, apply 
additional binder of at least 0.02 gallon per square yard to fabric surface. 

 
 
    -- End of Section -- 
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SECTION 32 01 19.61 
 

RESEALING OF JOINTS IN RIGID PAVEMENT 
04/06 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM C603 (2014) Extrusion Rate and Application Life of 

Elastomeric Sealants 
 
ASTM C639 (2001; R 2011) Rheological (Flow) Properties 

of Elastomeric Sealants 
 
ASTM C661 (2015) Indentation Hardness of Elastomeric-

Type Sealants by Means of a Durometer 
 
ASTM C679 (2003; E 2009; R 2009) Tack-Free Time of 

Elastomeric Sealants 
 
ASTM C719 (2014) Adhesion and Cohesion of Elastomeric 

Joint Sealants Under Cyclic Movement (Hockman 
Cycle) 

 
ASTM C792 (2004; R 2008) Effects of Heat Aging on 

Weight Loss, Cracking, and Chalking of 
Elastomeric Sealants 

 
ASTM C793 (2005; R 2010) Effects of Accelerated 

Weathering on Elastomeric Joint Sealants 
 
ASTM D412 (2006a; R 2013) Standard Test Methods for 

Vulcanized Rubber and Thermoplastic 
Elastomers - Tension 

 
U.S. GENERAL SERVICES ADMINISTRATION (GSA) 

 
FS SS-S-1401 (Rev C; Am 1; Notices 1, 2) Sealant, Joint, 

Non-Jet-Fuel-Resistant, Hot-Applied, for 
Portland Cement and Asphalt Concrete 
Pavements 

 
FS SS-S-200 (Rev E; Am 1; Notice 1) Sealant, Joint, Two-

Component, Jet-Blast-Resistant, Cold-Applied, 
for Portland Cement Concrete Pavement 

 
1.2   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
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approval. The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-03 Product Data 

 
Joint sealant 

 
  Submit catalog cuts, specifications, material Safety Data Sheets 
and other information documenting conformance to contract 
requirements. 

 
SD-04 Samples 

 
Joint filler 

 
Separating tape 

 
Joint backer rod 

 
Joint sealant 

 
  Furnish for testing a five gallon sample of each joint seal with 
associated primer to the Contracting Officer a minimum of 60 days 
prior to its use on the job.  Each container shall be factory 
sealed and must contain a factory applied label showing the 
following information: 

 
    Name of sealant 

 
    Identification of component, or primer 

 
    Specification number and type 

 
    Manufacturer's name 

 
    Manufacturer's lot and batch number 

 
    Date of Manufacture (month and year) 

  
    Shelf life retest date (month and year) 

 
    List of hazardous components 

 
    Quantity of material in container (volume) 

 
    Storage instructions 

 
    Instructions for use 

 
SD-06 Test Reports 

 
 Joint sealant 

 
SD-07 Certificates 

 
Equipment list 
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SD-08 Manufacturer's Instructions 
 

Joint sealant 
 

  Instructions shall include, but not be limited to:  storage 
requirements, ambient temperature and humidity ranges, and moisture 
condition of joints for successful installation; requirements for 
preparation of joints; safe heating temperature; mixing 
instructions; installation equipment and procedures; application 
and disposal requirements; compatibility of sealant with filler 
material; curing requirements; and restrictions to be adhered to in 
order to reduce hazards to personnel or to the environment.  Submit 
instructions at least 30 days prior to use. 

 
1.3   DELIVERY, STORAGE, AND HANDLING 
 
Inspect materials delivered to the site for visible damage, and unload and 
store with a minimum of handling.  Joint materials shall be delivered in 
original sealed containers and shall be protected from freezing or 
overheating.  Provide jobsite storage facilities capable of maintaining 
temperature ranges within manufacturers recommendations. 

 
1.4   ENVIRONMENTAL REQUIREMENTS 
 
Work shall not proceed when weather conditions detrimentally affect the 
quality of cleaning joints or applying joint sealants.  Joint preparation 
and sealing shall proceed only when weather conditions are in accordance 
with manufacturer's instructions.  During installation, surfaces shall be 
dry and sealant and bond breakers shall be protected from moisture. 

 
1.5   TRAFFIC CONTROL 
 
Do not permit vehicular or heavy equipment traffic on the pavement in the 
area of the joints being sealed during the protection and curing period of 
the joint sealant.  At the end of the curing period, traffic may be 
permitted on the pavement when approved. 

 
1.6   EQUIPMENT 
 
Submit an equipment list and description of the equipment to be used and a 
statement from the supplier of the joint sealant that the proposed equipment 
is acceptable for installing the specified sealant.  Equipment for heating, 
mixing, and installing joint seals shall be in accordance with the 
instructions provided by the joint seal manufacturer.  Furnish equipment, 
tools, and accessories necessary to clean existing joints and install liquid 
joint sealants.  Maintain machines, tools, and other equipment in proper 
working condition. 

 
1.6.1   Joint Cleaning Equipment 
 
1.6.1.1   Routing Tool 
 
To remove old sealant from joints, select rectangular shaped routing tool 
that is adjustable to varying widths and depths required.  The equipment 
shall be capable of maintaining accurate cutting depth and width control.  
The joint plow shall be equipped with a spring or hydraulic mechanism to 
release pressure on the tool prior to spalling the concrete. 
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1.6.1.2   Concrete Saw 
 
Self-propelled power saw with diamond saw blades designed for sawing, 
refacing, widening, or deepening existing joints as specified without 
damaging the sides, bottom, or top edge of joints.  Blades may be single or 
gang type with one or more blades mounted in tandem for fast cutting.  
Select saw adequately powered and sized to cut specified opening with not 
more than two passes of the saw through the joint. 

 
1.6.1.3   Sandblasting Equipment 
 
Commercial type capable of removing residual sealer, oil, or other foreign 
material.  Equipment shall include an air compressor, hose and nozzles of 
proper size, shape, and opening.  Attach an adjustable guide that will hold 
the nozzles aligned with the joint to effectively and efficiently clean 
without damage to concrete edges.  Adjust height, angle of inclination, or 
size of nozzles to sandblast joint faces and not bottom of joint. 

 
1.6.1.4   Air Compressor 
 
Portable air compressor capable of operating the sandblasting equipment and 
capable of blowing out sand, water, dust adhering to sidewalls of concrete, 
and other objectionable materials from the joints.  The compressor shall 
furnish air at a pressure not less than 90 psi and a minimum rate of 150 
cubic feet of air per minute at the nozzles and free of oil. 

 
1.6.1.5   Vacuum Sweeper 
 
Self-propelled, vacuum pickup sweeper capable of completely removing loose 
sand, water, joint material, and debris from pavement surface. 

 
1.6.1.6   Hand Tools 
 
When approved, hand tools such as brooms and chisels may be used in small 
areas for removing old sealant from joints and repairing or cleaning the 
joint faces. 

 
1.6.2   Joint Sealing Equipment 
 
Joint sealing equipment shall be of a type required by the joint seal 
manufacturer's installation instructions.  Equipment shall be capable of 
installing sealant to the depths, widths and tolerances indicated.  When 
malfunctions are noted, joint sealing shall not proceed until they are 
corrected. 

 
1.6.2.1   Hot-Poured Liquid Sealant 
 
Installation of hot-poured sealant materials shall be performed with unit 
applicators which will heat and extrude the sealant.  Equip the mobile units 
with double-wall agitator type kettles with an oil medium in the outer space 
for heat transfer, a direct-connected pressure-type extruding device with 
nozzles shaped for insertion in the joints to be filled, and a positive 
device for controlling the temperature of oil and sealer.  Design the 
applicator so that the sealant will circulate through the delivery hose and 
return to the kettle when not sealing a joint.  Insulate the applicator wand 
from the kettle to the nozzle.  Select dimensions of the nozzles such that 
the tip of the nozzle will easily feed sealant into the void space of the 
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joint.  Equip the nozzle tip with a metal cross-bar to ensure that the top 
of the sealant fed into the joint is level and within the indicated 
tolerance below the pavement surface. 

 
1.6.2.2   Two-Component Cold-Applied Liquid Sealants 
 
For two component cold applied machine mixed sealants the equipment shall be 
capable of delivering each component within an accuracy of 5 percent.  Equip 
reservoirs for each component with mechanical agitation devices.  Equip 
equipment with thermostatically controlled indirect heating of components 
when required.  Equipment shall include screens over each reservoir to 
eliminate foreign particles or partially polymerized material which may clog 
lines.  Equipment shall be capable of intimately mixing the two components 
through a range of application rates from 10 to 60 gallons per hour and 
through a range of pressures from 50 to 150 pounds per square inch.  

 
1.6.2.3   Equipment for Silicone Sealant 
 
Equipment for silicone sealant shall be air powered pump, components, and 
hoses as recommended by the sealant manufacturer.  Hoses and seals shall be 
lined to prevent moisture penetration and withstand pumping pressures.  
Equipment shall be free of contamination from previously used or other type 
sealant. 

 
1.7   SAFETY PROVISIONS 
 
In accordance with the provisions of the contract respecting "Accident 
Prevention," the Contractor shall take appropriate measures to control 
worker exposure to toxic substances during the work.  Provide personnel 
protective equipment as required.  Material Safety Data Sheets (Department 
of Labor Form OSHA-20 or comparable form) shall be available on the site.  
Sandblasting operations shall conform to paragraph entitled "Abrasive 
Blasting" of Section 01 57 19.00 20 TEMPORARY ENVIRONMENTAL CONTROLS. 

 
PART 2   PRODUCTS 
 
2.1   MATERIALS 
 
2.1.1   Joint Sealant 
 
2.1.1.1   Two Component Cold-Applied Sealing Compound 
 
FS SS-S-200, Type H or M. 

 
2.1.1.2   Sealant, Joint, Jet-Fuel Resistant, Hot-Applied 
 
FS SS-S-1614, for portland cement and tar concrete pavements. 

 
2.1.1.3   Sealant, Joint, Non-Jet Fuel Resistant, Hot Applied 
 
FS SS-S-1401, for portland cement and asphalt concrete pavements. 

 
2.1.1.4   Single Component Cold-Applied Silicone 
 
Silicone sealant shall be self-leveling, non-acid curing, and meet the 
following requirements: 

   TEST                         TEST METHOD            REQUIREMENTS 
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   Weight Loss             ASTM C792 Modified     10 percent max. 
                           (see note 1 below) 
  
   Flow                    ASTM C639 (Type I)     smooth and level 
 
   Extrusion Rate          ASTM C603              30 sec. max. 
  
   Tack Free Time          ASTM C679              5 hours max. 
  
   Hardness (Shore 00)     ASTM C661              30 - 80 
   (see note 2 below) 
  
   Tensile Stress at                             30 psi max. 
   150 Percent Elongation  ASTM D412 (Die C) 
   (see note 2 below) 
 
   Percent Elongation      ASTM D412 (Die C)      700 min. 
   (see note 2 below) 
  
   Accelerated Weathering  ASTM C793              pass 5000 hours 
 
   Bond and Movement 
   Capability              ASTM C719              pass 10 cycles 
                                                       at +50 percent 
                                                       movement (no 
                                                       adhesion or 
                                                       cohesion failure) 
  
   Flame Resistance        FS SS-S-200               pass 
 
   Notes: 
  

1.  Percent weight loss of wet (uncured) sample after placing in 
forced-draft oven maintained at 158 degrees + 1 degrees F for two hours. 

  
2.  Specimen cured 21 days at 73 degrees + 1 degrees F and 50 percent + 
5 percent humidity. 

 
ACCELERATED WEATHERING FACTORY TEST REPORT.  For the Accelerated Weathering 
test, in lieu of testing of actual joint sealant to be used on the project, 
a report of a factory test, performed within two years of contract award, 
may be submitted. 

 
2.1.2   Primers 
 
Select concrete primer recommended by the manufacturer of the proposed 
liquid joint sealant. 

 
2.1.3   Bond Breakers 
 
2.1.3.1   Blocking Media 
 
Compressible, nonshrinkable, nonreactive with joint sealant and 
nonabsorption type such as plastic backer rod, free of oils or bitumens.  
Blocking media shall be consistent with the joint seal manufacturer's 
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installation instructions and be at least 25 percent larger in diameter than 
the width of the cleaned and re-faced joints as shown. 

 
2.1.3.2   Separating Tape 
 
Polyethylene or polyester tape, 3 mil minimum thickness, or masking tape, 
nonreactive, nonabsorptive, adhesive-back tape, width equal to width of 
cleaned and refaced joints as indicated.  Separating tape shall be 
consistent with the joint seal manufacturer's installation instructions. 

 
PART 3   EXECUTION 
 
3.1   JOINT PREPARATION 
 
Unless otherwise indicated, remove existing material, saw, clean and reseal 
joints.  Do not proceed with final cleaning operations by more than one 
working day in advance of sealant.  Thoroughly clean joints by removing 
existing joint sealing compound, bond-breakers, dirt, and other foreign 
material with the equipment specified herein, but not limited thereto.  
Cleaning procedures which damage joints or previously repaired patches by 
chipping or spalling will not be permitted.  Remove existing sealant to the 
required depth as indicated.  Precise shape and size of existing joints vary, 
and conditions of joint walls and edges vary and include but are not limited 
to rounding, square edges, sloping, chips, voids, depressions, and 
projections. 

 
3.1.1   Removal of Existing Material 
 
Remove from the joint the existing sealants by using the specified routing 
tool.  After cutting free the existing sealant from both joint faces, remove 
sealant to the depth required to accommodate the bond breaking material and 
to maintain the specified depth for the new sealant.  For expansion joints, 
remove existing sealant to a depth of not less than the indicated depth. one 
inch.  When existing preformed expansion-joint material is more than one 
inch below the surface of the pavement, remove existing sealant to the top 
of the preformed joint filler.  For joints other than expansion joints, 
remove in-place sealant to the depth as indicated.  At the completion of 
routing operations, clean pavement surface with vacuum sweeper and clean the 
joint opening by blowing with compressed air.  Protect previously cleaned 
joints from being contaminated by subsequent cleaning operations. 

 
3.1.2   Refacing of Joints 
 
Reface concrete joint walls. Refacing shall be by power-driven concrete saw 
specified herein to remove residual sealant and a minimum of concrete.  
Removal shall provide exposure of newly clean concrete. Remove burrs and 
irregularities from sides of joint faces.  Immediately after sawing each 
joint, thoroughly clean saw cut and adjacent concrete surface.  Flush with 
water under pressure, simultaneously blowing water out with compressed air 
until debris is removed from the joint. Protect adjacent previously cleaned 
joint spaces from receiving water and debris during the cleaning operation. 

 
3.1.2.1   Joint Widening (Except Expansion Joints) 
 
Saw joints having grooves less than 3/8 inch wide and less than one inch 
deep to a minimum width of ½ inch and to the minimum depth, of one inch. 
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3.1.3   Final Cleaning of Joints 
 
3.1.3.1   Sandblasting Cleaning 
 
Following removal of existing sealant, and sawing, and immediately before 
resealing, thoroughly clean newly exposed concrete joint faces and pavement 
surface extending up to 2 inches from each joint edge by sandblasting until 
concrete surfaces in the joint space are free of sealants, dust, dirt, water 
and other foreign materials which would prevent bonding of new sealants to 
the concrete.  Use sand particles of the proper size and quality for the 
work.  Perform sandblasting with specified nozzles, air compressor, and 
other appurtenant equipment.  Position nozzles to clean the joint faces. 
Make at least two passes; one for each joint face.  Make as many passes as 
required for proper cleaning.  Immediately prior to sealing the joint, blow 
out the joint spaces with compressed air until completely free of sand, 
water, and dust.  Joints shall be dry before installation of joint sealant.  
Replace expansion joint filler material damaged in performing the work with 
new materials of the same type and dimensions as the existing material, or 
with appropriate blocking media. 

 
3.1.4   Bond Breaker 
 
At the time the joints receive the final cleaning and are dry, install bond 
breaker material as indicated with a steel wheel or other approved device. 

 
3.1.4.1   Blocking Media (Backer Rod) (Except for Expansion Joints) 
 
Plug or seal off the lower portion of the groove by installing the specified 
blocking media as indicated. 

 
3.1.4.2   Separating Tape 
 
Insert the specified tape as indicated. 

 
3.1.5   Rate of Progress 
 
The final stages of joint preparation, which include placement of bond 
breakers, if required, shall be limited to only that length of joint that 
can be resealed during the same workday. 

 
3.1.6   Disposal of Debris 
 
Sweep from pavement surface to remove excess joint material, dirt, water, 
sand, and other debris by vacuum sweepers or hand brooms.  Remove the debris 
immediately in accordance with Section 02 41 00 DEMOLITION. 

 
3.2   PREPARATION OF SEALANT 
 
3.2.1   Hot-Poured Type 
 
Heat hot-poured sealing materials in accordance with safe heating 
temperature ranges recommended by the manufacturer.  Withdraw and waste 
sealant that has been overheated or subjected to heating for over 3 hours or 
that remain in the applicator at the end of the day's operation. Heat 
sealant in specified equipment. 
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3.2.2   Cold-Applied, Two Component Type 
 
Reject materials which contain water, hard caking of separated constituents, 
nonreversible jell, or other unsatisfactory conditions such as settlement of 
constituents into a soft mass that cannot be readily and uniformly remixed 
in the field with simple tools.  In conformance with the manufacturer's 
recommendations, mix individual components in separate shipping containers 
before transferring components to appropriate reservoirs of application 
equipment.  Thoroughly mix components to ensure homogeneity of components 
and incorporation of constituents at time of transfer.  When necessary, for 
remixing prior to transfer, warm components to a temperature not exceeding 
90 degrees F by placing components in heated storage or by other approved 
methods.  In no case shall components be heated by direct flame or in 
single-walled, non-oil-bath heating kettles.  Hand mixing of cold-applied 
two component sealant may be done at the option of the Contractor for 
sealants conforming to FS SS-S-200, Type H. 

 
3.3   INSTALLATION OF SEALANT 
 
3.3.1   Test Section 
 
Install a test section of 200 linear feet at the start of the sealing 
operation for each type sealant to be used.  A representative of the joint 
seal manufacturer shall be on site full time during the installation of the 
test section. Test section shall meet contract requirements. The Contracting 
Officer shall be notified upon completion of the test section. 

 
3.3.2   Time of Application 
 
After approval of the test section, seal joints immediately following final 
cleaning and placing of bond breakers.  Commence sealing joints when walls 
are dust free and dry, and when weather conditions meet joint seal 
manufacturer's instructions. If the above conditions cannot be met, or when 
rains interrupts sealing operations, reclean and permit the joints to dry 
prior to installing the sealant. 

 
3.3.3   Sealing the Joints 
 
Do not install joint sealant until joints to be sealed have been inspected 
and approved.  Install bond breaker just prior to pouring sealant.  Fill the 
joints with sealant from bottom up until joints are uniformly filled solid 
from bottom to top using the specified equipment for the type of sealant 
required.  Fill joints to 1/4 inch below top of pavement within tolerances 
as indicated, and without formation of voids or entrapped air.  Except as 
otherwise permitted, tool the sealant immediately after application to 
provide firm contact with the joint walls and to form the indicated sealant 
profile below the pavement surface.  Remove excess sealant that has been 
inadvertently spilled on the pavement surface.  When two-component sealants 
are placed, each day check hourly the proportioning capability of the 
equipment to determine that the preset volume output for each component is 
being maintained.  The material used for these checks may be returned to the 
proper component reservoir. In no case shall two component sealants be 
installed using gravity methods and pouring spouts, except for approved hand 
mixing methods.  When a primer is supplied or recommended by the 
manufacturer of a two component sealant, apply the primer evenly to the 
joint faces in accordance with the manufacturer's recommendations.  Check 
sealed joints frequently to assure that newly installed sealant is cured to 
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a tack-free condition within 3 hours.  Protect new sealant from rain during 
curing period. 

 
3.4   FIELD QUALITY CONTROL 
 
3.4.1   Sampling Joint Seal 
 
Obtain a one gallon sample of each type of joint seal on the project from 
material used for each 10,000 linear feet or less of joints sealed.  Store 
samples according to joint seal manufacturer's instructions.  Retain samples 
until final acceptance of the work by the Contracting Officer. 

 
3.4.2   Joints 
 
Inspect and approve joints which have been cleaned and have backer rods or 
bond breaking tape installed prior to sealing. 

 
3.4.3   Joint Seal Test Section 
 
Inspect joint seal test section with the joint seal manufacturer's 
representative.  The joint seal manufacturer's representative shall provide 
written notice of deficiencies and required corrections or adjustments in 
joint seal installation procedures.  Correct deficiencies and obtain 
approval of test section by the Contracting Officer prior to installing 
joint seals. 

 
3.4.4   Joint Sealer 
 
Inspect installed joint seals for conformance to contract requirements, 
joint seal manufacturer's instructions, and the test section.  Obtain 
approval for each joint seal installation. 

 
3.5   ACCEPTANCE 
 
Reject joint sealer that fails to cure properly, or fails to bond to joint 
walls, or reverts to the uncured state, or fails in cohesion, or shows 
excessive air voids, blisters, surface defects, swelling, or other 
deficiencies, or is not properly recessed within indicated tolerances.  
Remove rejected sealer and reclean and reseal joints in accordance with the 
specification.  Perform removal and reseal work promptly by and at the 
expense of the Contractor. 

 
    -- End of Section --
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SECTION 32 01 29.61 
 

PARTIAL DEPTH PATCHING OF RIGID PAVING 
11/08 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO) 

 
AASHTO M 182 (2005; R 2012) Standard Specification for 

Burlap Cloth Made from Jute or Kenaf and 
Cotton Mats 

 
AASHTO SDDP-1 (2003) Shop Detail Drawing Presentation 

Guidelines 
 

 
 
 
ASTM INTERNATIONAL (ASTM) 

 
ASTM C1059/C1059M (2013) Standard Specification for Latex 

Agents for Bonding Fresh to Hardened Concrete 
 
ASTM C1260 (2014) Standard Test Method for Potential 

Alkali Reactivity of Aggregates (Mortar-Bar 
Method) 

 
ASTM C131/C131M (2014)Standard Test Method for Resistance to 

Degradation of Small-Size Coarse Aggregate by 
Abrasion and Impact in the Los Angeles 
Machine 

 
ASTM C136/C131M (2014) Standard Test Method for Sieve 

Analysis of Fine and Coarse Aggregates 
 
ASTM C143/C143M (2012) Standard Test Method for Slump of 

Hydraulic-Cement Concrete 
 
ASTM C150/C150M (2015) Standard Specification for Portland 

Cement 
 
ASTM C1581/C1581M (2009a) Standard Test Method for Determining 

Age at Cracking and Induced Tensile Stress 
Characteristics of Mortar and Concrete under 
Restrained Shrinkage 

 
ASTM C1602/C1602M (2012) Standard Specification for Mixing 

Water Used in Production of Hydraulic Cement 
Concrete 
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ASTM C171 (2007) Standard Specification for Sheet 

Materials for Curing Concrete 
 
ASTM C173/C173M (2014) Standard Test Method for Air Content 

of Freshly Mixed Concrete by the Volumetric 
Method 

 
ASTM C192/C192M (2015) Standard Practice for Making and 

Curing Concrete Test Specimens in the 
Laboratory 

 
ASTM C231/C231M (2014) Standard Test Method for Air Content 

of Freshly Mixed Concrete by the Pressure 
Method 

 
ASTM C260/260M (2010a) Standard Specification for Air-

Entraining Admixtures for Concrete 
 
ASTM C309 (2011) Standard Specification for Liquid 

Membrane-Forming Compounds for Curing 
Concrete 

 
ASTM C31/C31M (2012) Standard Practice for Making and 

Curing Concrete Test Specimens in the Field 
 
ASTM C33/C33M (2013) Standard Specification for Concrete 

Aggregates 
 
ASTM C39/C39M (2015a) Standard Test Method for Compressive 

Strength of Cylindrical Concrete Specimens 
 
ASTM C469/C469M (2014) Static Modulus of Elasticity and 

Poisson's Ratio of Concrete in Compression 
 
ASTM C494/C494M (2015a) Standard Specification for Chemical 

Admixtures for Concrete 
 
ASTM C531 (2000; R 2012) Linear Shrinkage and 

Coefficient of Thermal Expansion of Chemical-
Resistant Mortars, Grouts, and Monolithic 
Surfacings, and Polymer Concretes 

 
ASTM C666/C666M (2015) Resistance of Concrete to Rapid 

Freezing and Thawing 
 
ASTM C685/C685M (2014) Concrete Made by Volumetric Batching 

and Continuous Mixing 
 
ASTM C881/C881M (2014) Standard Specification for Epoxy-

Resin-Base Bonding Systems for Concrete 
 
ASTM C882/C882M (2013a) Bond Strength of Epoxy-Resin Systems 

Used with Concrete by Slant Shear 
 
ASTM C94/C94M (2015) Standard Specification for Ready-Mixed 

Concrete 
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ASTM D1751 (2004; E 2013; R 2013) Standard Specification 

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

 
ASTM D1752 (2004a; E 2013; R 2013) Standard 

Specification for Preformed Sponge Rubber 
Cork and Recycled PVC Expansion 

 
ASTM D75/D75M (2014) Standard Practice for Sampling 

Aggregates 
 

U.S. ARMY CORPS OF ENGINEERS (USACE) 
 
COE CRD-C 300 (1990) Specifications for Membrane-Forming 

Compounds for Curing Concrete 
 

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 
 
29 CFR 1910 Occupational Safety and Health Standards 

 
 
1.2   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES: 

 
SD-03 Product Data 

 
Mix Design; G 

 
Proprietary Cementitious Products; G 

 
pigmented liquid membrane-forming compound; G 
 

SD-04 Samples 
 

Absorbent curing material; G 
 

Joint filler; G 
 

Joint sealant; G 
 

SD-05 Design Data 
 

Concrete Mix Design; G 
 

SD-06 Test Reports 
 

Laboratory Test Results; G 
 

Aggregates gradation; G 
 

Cement; G 
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Concrete slump; G 

 
Concrete air content; G 

 
Concrete strength (cylinder); G 

 
mixer calibration and efficiency; G 
 

SD-07 Certificates 
 

Cement; G 
 

Aggregate; G 
 

Admixtures; G 
 

Absorbent curing material; G 
 

pigmented liquid membrane-forming compound; G 
 

Waterproof Sheet; G 
 

Joint filler; G 
 

 Joint sealant; G 
 
1.4   QUALITY ASSURANCE 
 
1.4.1   Preconstruction Testing Of Materials 
 
Submit proposed concrete mix design at least 30 days prior to placement.  
Provide mix design evaluation and certification by an approved engineering 
testing laboratory, and indicate the weight of each ingredient of the 
mixture, aggregate gradation, slump, air content, water-cement ratio, and 7-
day and 28-day compressive strength test results.  Include a complete list 
of materials including admixtures and applicable reference specifications.  
Place no concrete prior to approval of the proposed mix design.  No 
deviation from the approved mix design is permitted without prior approval. 

 
Within 24 hours of physical completion of laboratory testing, submit copies 
of test results for approval. 

 
1.4.1.1   Cement 
 
Test cement as prescribed in the referenced specification under which it is 
furnished.  Cement may be accepted on the basis of mill tests and the 
manufacturer's certification of compliance with the specification. 

 
1.4.1.2   Aggregate 
 
Take aggregate gradation samples for laboratory testing in conformance with 
ASTM D75/D75M. 

 
1.4.1.3   Proprietary Cementitious Products and Epoxy 
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At least 30 days before the material is used, submit certified copies of 
test results for the specific lots or batches to be used on the project, not 
more than 6 months old prior to use in the work. 

 
Manufacturer's certifications may be submitted rather than laboratory test 
results for proprietary cementitious products.  Include in the instructions 
details for substrate preparation, mixing, placing, finishing, curing and 
testing of the material.  Include a minimum of three case histories 
documenting the use of the product in a similar freeze-thaw environment and 
airfield pavement condition.  Certify compliance with the appropriate 
specification referenced herein.  Place no materials without prior approval 
from the Contracting Officer. 

 
1.4.2   Equipment; Approval, Maintenance, and Safety 
 
Provide and use only dependable and well maintained equipment that is 
appropriate to accomplish the work specified.  Allow sufficient time for 
assembly of equipment requiring such at the work site to permit thorough 
inspection, calibration of weighing and measuring devices, adjustment of 
parts, and the making of any repairs that may be required prior to the start 
of work. 

 
a. Submit volumetric mixer calibration and efficiency test results.  Results 

must be current within 6 months of concrete placement. 
 
b. Provide Material Safety Data Sheets (MSDS) and Personal Protection 

Equipment (PPE) per 29 CFR 1910. 
 
1.4.3   Shop Detail Drawings 
 
Submit detailed Shop Drawings conforming to AASHTO SDDP-1. 

 
1.5   DELIVERY, STORAGE, AND HANDLING 
 
1.5.1   Cement 
 
Deliver cement in bulk or in suitable bags used for packaging cements and 
store in a manner to prevent absorption of moisture. 

 
1.5.2   Aggregate 
 
Deliver, handle, and store aggregate in a manner to avoid breakage, 
segregation, or contamination by foreign materials. 

 
1.5.3   Other Materials 
 
Deliver epoxy-resin, chemical admixtures and proprietary cementitious 
products to the site in such manner as to avoid damage or loss.  Provide 
storage areas in a windowless and weatherproof, but ventilated, insulated 
noncombustible building, with provision nearby for conditioning the material 
to 70 to 85 degrees F for a period of 48 hours prior to use.  Keep the 
ambient temperature in the storage area no higher than 100 degrees F. 

 
1.6   PROJECT/SITE CONDITIONS 
 
Do not place concrete when weather conditions detrimentally affect the 
quality of the finished product.  Do not place concrete when the air 
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temperature is below 40 degrees F in the shade.  When air temperature is 
likely to exceed 90 degrees F, provide concrete having a temperature not 
exceeding 90 degrees F when deposited.  Keep the surface of placed concrete 
damp with a water fog until the approved curing medium is applied. 

 
PART 2   PRODUCTS 
 
2.1   MATERIALS 
 
2.1.1   Coarse Aggregate 
 
2.1.1.1   Composition 
 
Provide coarse aggregate consisting of gravel, crushed gravel, crushed stone, 
or a combination thereof. 

 
2.1.1.2   Quality 
 
Provide aggregate, as delivered to the mixers, consisting of clean, hard, 
unweathered, and uncoated particles.  Remove dust and other coatings from 
the coarse aggregate by adequate washing.  Meet the requirements of ASTM 
C33/C33M, Class 4S for deleterious substances.  Abrasion loss, when tested 
in accordance with ASTM C131/C131M, must not exceed 40 percent; the maximum 
allowable percentage for clay lumps and friable particles is 1.5 percent.  
Provide documentation of aggregate conforming to ASTM C136/C136M. 

 
2.1.1.3   Particle Shape 
 
Provide spherical or cubical shaped coarse aggregate particles. 

 
2.1.1.4   Gradation 
 
The maximum nominal size of the coarse aggregate is 1/2 inch.  Provide well 
graded coarse aggregate, within the limits specified, tested in accordance 
with ASTM C136/C136M, and conforming to the following grading requirements 
as delivered to the batching hoppers: 

 
         Sieve designation            Percentage by weight passing 
          U.S. Standard                individual sieves No. 4 to 
           square mesh                             1/2 inch 
        ____________________         _________________________________ 
 
              3/4 inch                              100 
              1/2 inch                           90-100 
              3/8 inch                            40-70 
              No. 4                                0-15 
              No. 8                                 0-5 
 
2.1.1.4.1   Gradation for Shallow Spalls 
 
For 2 inch depth or less shallow spalls, provide well graded coarse aggregate, 
within the limits specified below, tested in accordance with ASTM C136/C136M, 
and conforming to the following grading requirements as delivered to the 
batching hoppers: 
 

  Sieve designation            Percentage by weight passing 
         U.S. Standard                individual sieves No. 4 to 
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          square mesh                             1/2 inch 
        ____________________         _________________________________ 
 
              1/2 inch                              100 
              3/8 inch                           85-100 
              No. 4                               10-30 
              No. 8                                0-10 
    No. 16         0-5 
     
2.1.1.5   Alkali Silica Reactivity 
 
Evaluate and test coarse aggregate, to be used in all concrete, for alkali-
silica reactivity in accordance with ASTM C1260.  Measured expansion must 
not exceed 0.08 percent at 28 days when tested.  Coarse aggregates with test 
data indicating an expansion greater than 0.08 percent will be rejected.  

 
2.1.2   Fine Aggregate 
 
2.1.2.1   Composition 
 
Provide fine aggregate consisting of either natural sand, manufactured sand, 
or a combination of natural and manufactured sand, and composed of clean, 
hard, durable particles; conforming to ASTM C33/C33M, Table 1 for 
deleterious substances. 

 
2.1.2.2   Particle Shape and Quality 
 
Ensure particles of the fine aggregate are generally spherical or cubical in 
shape. 

 
2.1.2.3   Grading 
 
Conform grading of the fine aggregate as delivered to the mixer to the 
following requirements when tested in accordance with ASTM C136C/136M. 

 
           Sieve designation 
             U.S. Standard                 Percentage by weight, 
              square mesh                        passing 
          ____________________            ________________________ 
 
               3/8 inch                           100 
               No. 4                           95-100 
               No. 8                            80-90 
               No. 16                           60-80 
               No. 30                           30-60 
               No. 50                           12-30 
               No. 100                           2-10 
 
In addition, provide fine aggregate, as delivered to the mixer, with a 
fineness modulus of not less than 2.40 nor more than 2.90, when calculated 
in accordance with ASTM C136/C136M. 
 

2.1.2.4   Alkali Silica Reactivity 
 
Evaluate and test fine aggregate to be used in all concrete for alkali-
silica reactivity using the procedures described for coarse aggregate. 
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2.1.3   Admixtures 
 
2.1.3.1   Air-Entraining Admixtures 
 
Provide air-entraining admixtures conforming to ASTM C260/260M. 

 
2.1.3.2   Chemical Admixtures 
 
ASTM C494/C494M.  Where not shown or specified, the use of admixtures is 
subject to written approval of the Contracting Officer. 

 
2.1.4   Cement 
 
Provide portland cement conforming to ASTM C150/C150M, Type II.  Provide low 
alkali cement if the proposed fine or coarse aggregate are found to have 
greater than 0.04 percent expansion when tested in accordance with 
paragraphs:  Alkali Silica Reactivity. 

 
2.1.4.1   Portland Cement Mix Design 
 
Design the concrete mixture to produce a minimum compressive strength of 
5,000 psi at 28 days of age, determined in conformance with ASTM C39/C39M 
and ASTM C192/C192M, using standard 6 by 12 inch cylinder specimens; and 
providing an air content by volume of 5 percent, plus or minus 1.5 percent, 
based on measurements made on concrete immediately after discharge from the 
mixer in conformance with ASTM C231/C231M. 
 
The allowable range of slump is 1/2 to 2 inches when tested in accordance 
with ASTM C143/C143M.  The maximum water-cement ratio by weight shall be 
0.45. 

 
2.1.5   Curing Materials 
 
2.1.5.1   Burlap 
 
Provide burlap conforming to AASHTO M 182. 

 
2.1.5.2   Pigmented Liquid Membrane-Forming Compound 
 
Provide pigmented liquid membrane-forming compound conforming to COE CRD-C 
300 or ASTM C309. 

 
2.1.5.3   Waterproof Sheet Materials 
 
Provide waterproof sheet materials conforming to ASTM C171, Type optional, 
color white. 

 
2.1.6   Bonding-Agents 
 
2.1.6.1   Epoxy-Resin 
 
Provide two component epoxy-resin material formulated to meet the 
requirements of ASTM C881/C881M, Type III, grade and class as approved, for 
use in bond coat applications and as a component of epoxy-resin concrete or 
mortar. 
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Mix epoxy-resin grout components in the proportions recommended by the 
manufacturer.  Condition the components to 70 to 85 degrees F for 48 hours 
prior to mixing.  Mix the two epoxy components with a power-driven, 
explosion-proof stirring device in a metal or polyethylene container having 
a hemispherical bottom.  Add the curing-agent component gradually to the 
epoxy-resin component with constant stirring until a uniform mixture is 
obtained.  Stir such that the rate of entrained air is a minimum. 

 
2.1.6.2   Latex 
 
Provide latex bonding agent meeting the requirements of ASTM C1059/C1059M, 
Type II. 

 
2.1.7   Joint Sealant 
 
Provide joint sealant as specified in Section 32 01 19.61 RESEALING OF 
JOINTS IN RIGID PAVING. 

 
2.1.8   Joint Filler 
 
Provide joint filler material conforming to ASTM D1751 or ASTM D1752, Type 
II or 100% recycled material meeting ASTM D1752, subparagraphs 5.1 to 5.4. 

 
2.1.9   Water 
 
Use only clean, fresh water, free from injurious amounts of oil, acid, salt, 
alkali, organic matter, or other deleterious substances.  Water approved by 
Public Health authorities for domestic consumption may be accepted for use 
without being tested.  Test water that is of questionable quality, in the 
opinion of the Contracting Officer, in accordance with ASTM C1602/C1602M and 
acceptance criteria of Table 1 of ASTM C94/C94M. 

 
2.1.10   Proprietary Cementitious Products 
 
A proprietary cementitious product is defined as a rigid material in its 
hardened state with an elastic modulus greater than 1,000,000 psi.  Maximum 
size of aggregate used to extend the product is 3/4 inch.  Test the product 
in accordance with the following test series.  Replicate each test on three 
specimens.  Report all three results for each test and use the average value 
for comparison with the specification requirements.  Report the curing 
conditions for each test type. 

 
2.1.10.1   Compressive Strength 
 
Cast 3 by 6 inch cylinder specimens in accordance with ASTM C192/C192M and 
test in accordance with ASTM C39/C39M, using bonded or unbonded caps, after 
3 hours and 1 day curing period.  A minimum compressive strength of 3500 psi 
is required at 3 hours and at 1 day of age. 

 
2.1.10.2   Bond Strength 
 
Cast 3 by 6 inch cylinder specimens and test in accordance with ASTM 
C882/C882M.  Cast the candidate material against a 30-degree wedge specimen 
consisting of the candidate material itself or an ordinary portland cement 
mixture.  Test specimens, using bonded caps, after 1 day curing period.  For 
a bond consisting of the candidate material bonded to OPC mortar, a minimum 
bond strength of 500 psi is required at 1 day of age.  For a bond consisting 
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of the candidate material bonded to itself, a minimum bond strength of 1000 
psi is required at 1 day of age. 

 
2.1.10.3   Modulus of Elasticity 
 
Cast 6 by 12 inch cylinder specimens in accordance with ASTM C192/C192M and 
test in accordance with ASTM C469/469M, using bonded caps, after 3 day 
curing period.  A maximum chord modulus of elasticity of 4,000,000 psi is 
required at 3 days of age. 

 
2.1.10.4   Coefficient of Thermal Expansion 
 
Cast 1 by 1 by 10-inches prismatic bar specimens and test in accordance with 
ASTM C531, after 3 days curing period.  A maximum coefficient of 7 by 10-6  
inch per inch per degree F is required at 3 days of age. 

 
2.1.10.5   Shrinkage Potential 
 
Cast 13 inch I.D. by 16 inch O.D. by 6 inch tall restrained toroidal 
specimens and test in accordance with ASTM C1581.  Start measuring strain 
after completion of casting.  A maximum of 40 microstrain is required at 14 
days of age.  No cracking is permitted at 28 days of age. 

 
2.1.10.6   Freeze-Thaw Resistance 
 
Cast prismatic specimens in accordance with ASTM C192/C192M and test in 
accordance with ASTM C666/C666M, Procedure A.  Begin freeze-thaw testing 
after specimens have been immersed in saturated lime-water for 3 days.  
Report the Durability Factor (DF) and the number of cycles to failure. 

 
2.2   NEAT CEMENT GROUT 
 
2.2.1   Sand-Cement Grout Bonding Course 
 
Provide grout bonding course consisting of equal parts of Type III portland 
cement and sand by dry weight, thoroughly mixed with water to yield a thick, 
creamy mixture; with a water-cement ratio no greater than 0.62 by weight.  
Sand must meet the requirements of the fine aggregate specified herein, 
except 100 percent must pass through a No. 8 sieve. 

 
 2.2.2   Sand-Cement Mortar for Filling Small Popouts 
 
Provide mortar consisting of one part Type III portland cement and two parts 
sand by dry weight, thoroughly mixed with water to yield a thick, suitable 
mix; with a water-cement ratio no greater than 0.45 by weight.  The sand 
must meet the requirements of the fine aggregate specified herein. 

 
2.2.3   Dowels, Tie Bars, and Reinforcement 
 
Provide dowels, tie bars, and reinforcement as specified in Section 03 30 00 
CAST-IN-PLACE CONCRETE. 

 
PART 3   EXECUTION 
 
3.1   PREPARATION OF EXISTING PAVEMENT 
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3.1.1   Preparation of Existing Surfaces 
 
In the area to be patched, remove existing concrete to a minimum depth of 2 
inches below the pavement surface adjacent to spalls and to such additional 
depth where necessary to expose a surface of sound, unweathered concrete 
that is uncontaminated by sealants, oils, greases, or deicing salts or 
solutions.  Make a vertical saw cut at least 2 inches deep and 2 inches 
outside of the area needing repair.  Accomplish concrete removal in spalled 
areas with light, hand-held, high-frequency chipping hammers weighing not 
more than 30 pounds or other approved hand tools.  Do not use jack hammers 
weighing more than 30 pounds and do not use pavement breaker devices mounted 
on or pulled by mobile equipment. 
  
Clean the cavity surface by sandblasting, waterblasting, blowing with 
compressed air, sweeping, and vacuums.  Use sandblasting to remove all 
traces of sealer, oils, grease, rust, and other contaminants. 

 
3.1.2   Dowels, Tie Bars, and Reinforcement 
 
Cut and remove to minimum dimensions indicated existing dowels and tie bars 
exposed in joints adjacent to the spall cavity.  Perform cutting by saws, 
torch, or other approved means; do not allow torch or other cutting methods 
to damage concrete to remain.  Clean to bare metal by sandblasting any 
existing reinforcement or dowels remaining exposed in the repair area.  
Remove any reinforcement that cannot be properly re-embedded in the new 
repair concrete.  Cut and remove at the joint not less than 1/2 inch of 
existing exposed reinforcement that is continuous through the repair area 
and is embedded in the adjacent slab. 

 
3.1.3   Preparation of Joints Adjacent to Spalls 
 
Remove existing joint sealing and joint filler materials.  Saw as indicated 
and install insert, cut to appropriate dimensions, to prevent contact 
between new patch material and existing concrete at existing joints.  At the 
option of the Contractor, a bead of approved caulking material may be 
installed to preclude new patching material from getting around insert.  
Clean up any caulking material accidentally deposited on the prepared spall 
surface. 

 
3.1.4   Disposal of Debris 
 
Sweep from pavement surface to remove excess joint material, dirt, water, 
sand, and other debris by vacuum sweepers or hand brooms.  Remove the debris 
immediately in accordance with Section 02 41 00 DEMOLITION. 

 
3.1.5   Bonding Coat 
 
Prior to placing concrete, wash the previously prepared surfaces with a high 
pressure water jet followed by an air jet to remove free water. 

 
3.1.5.1   Neat Cement Grout 
 
Coat the clean and dry surface, including sawed faces, with an approximate 
1/16 inch thick coat of neat cement grout.  Place the grout just prior to 
concrete placement and scrub with stiff bristle brushes to fill all voids 
and crevices in the spall cavity surface.  Apply additional brush coats as 
needed to obtain the required thickness.  The concrete patch material must 
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be placed before the grout dries or sets.  Remove dried or hardened grout by 
sandblasting and re-coat the cavity with fresh grout before placing concrete 
patch material. 

 
3.1.5.2   Epoxy-Resin 
 
Limit epoxy-resin bonding coat to use on patches with a surface area of less 
than 2 feet square.  Coat the clean and dry surface, including sawed faces, 
with a 20 to 40 mil thick film of the epoxy-resin grout.  Place the epoxy-
resin grout in one application, just prior to concrete placement, with the 
use of mechanical combination, mixing and spraying equipment, or two coat 
application with stiff brushes.  Scrub the first brush coat into the 
concrete surface, followed by an additional brush coat to obtain the 
required thickness.  When the brush method is used, the initial coat may be 
allowed to dry; however, apply the final coat just prior to placement of the 
concrete. 

 
3.1.5.3   Proprietary Cementitious Products 
 
Apply in accordance with the manufacturer's written instructions. 

 
Test as prescribed in the referenced specification under which it is 
furnished.  Cement may be accepted on the basis of mill tests and the 
manufacturer's certification of compliance with the specification, provided 
the cement is the product of a mill with a record for the production of 
high-quality cement for the past 3 years. 

 
3.1.6   Popout Repair 
Popouts, as used herein, are pavement surface defects caused by 
deterioration of unsatisfactory coarse aggregate, decaying of organic 
material such as wood or roots, mechanical accidents, or other reasons.  
Most popouts are indicated on the drawings by average diameter but the 
actual surface configuration will vary from circular to polygonal.  Repair 
popouts as indicated using polymer-modified concrete for large popouts.  
Clean popout cavities of all dirt and contaminants prior to filling.  As 
indicated on drawings, prepare popout areas by overcoring surface defects in 
the concrete to eliminate feather edging of the mortar or concrete repair 
material.  After preparing large popout cavities, coat with sand-cement 
grout bonding course immediately prior to filling with concrete. 

 
3.1.7   Patch Material Selection 
 
Fill the prepared cavity with: Portland cement concrete or latex modified 
concrete for cavities more than 600 cubic inches in volume after removal 
operations; portland cement mortar for cavities between 50 and 600 cubic 
inches; and epoxy resin mortar or latex modified mortar for those cavities 
less than 50 cubic inches in size.  Proprietary cementitious patching 
materials may be used, subject to approval by the Contracting Officer. 

 
3.2   BATCHING, MIXING AND PROPORTIONING 
 
Provide facilities for the accurate measurement and control of each of the 
materials entering the concrete, mortar, or grout.  Provide free access for 
the Contracting Officer to the batching and mixing plant at all times.  
Provide mixing equipment capable of combining the aggregate, cement, 
admixture, and water into a uniform mixture and discharging this mixture 
without segregation. 
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The use of volumetric batching and continuous mixing is acceptable, provided 
all operations are in accordance with ASTM C685/C685M. 

 
3.2.1   Equipment 
 
Assemble dependable and operable equipment, allowing time for thorough 
inspection, calibration of weighing and measuring devices, adjustment of 
parts, and the making of any repairs that may be required prior to final 
approval and the commencement of work.  Maintain the equipment in good 
working condition. 

 
3.2.2   Conveying 
 
Convey concrete from mixer to repair area as rapidly as practicable by 
methods which prevent segregation or loss of ingredients. 

 
3.2.3   Facilities for Sampling 
 
Provide facilities for readily obtaining representative samples of aggregate 
and concrete for test purposes.  Furnish necessary platforms, tools, and 
equipment for obtaining samples. 

 
3.2.4   Mix Proportions 
 
Use proportions of materials entering into the concrete mixture in 
accordance with the approved mix design.  Revise the mix design whenever 
necessary to maintain the workability, strength, and standard of quality 
required, and to meet the varying conditions encountered during the 
construction; however, no changes shall be made without prior approval. 

 
3.2.5   Measurement 
 
Provide equipment necessary to measure and control the amount of each 
material in each batch of concrete.  Weigh bulk cement.  Cement in unopened 
bags as packed by the manufacturer may be used without weighing.  One bag of 
portland cement is considered as weighing 94 pounds.  Measure mixing water 
and air-entraining admixtures by volume or by weight.  Consider one gallon 
of water as weighing 8.33 pounds. 

 
3.2.6   Workability 
 
Maintain the slump of the concrete at the lowest practicable value, not 
exceeding the specified value. 

 
3.3   PLACING 
 
3.3.1   Portland Cement Concrete 
 
Place concrete within 90 minutes after the introduction of the mixing water 
to the cement and aggregate or the introduction of the cement to the 
aggregate, and before the concrete has obtained its initial set, and before 
the sand-cement grout bonding course has dried or obtained its initial set.  
The temperature of the concrete, as deposited in the repair area, must be 
not less than 50 degrees F nor more than 90 degrees F.  Deposit concrete as 
to require a minimum of re-handling and in such a manner so as to least 
disturb the sand-cement grout.  Place concrete as indicated to maintain 
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existing joints and working cracks; do not allow new repair material to 
infiltrate or span existing joints and cracks indicated to remain.  Place 
concrete continuously in each spall area.  Do not allow workmen to walk on 
the bonding course surface or in the concrete during placing and finishing 
operations. 
  
Consolidate the concrete by small spud vibrators not greater than one inch 
in diameter, except that repair areas less than 4 inches deep or one square 
foot in area may be consolidated by hand tamping or other approved means.  
To avoid pulling material away from patch edge and to maximize bond strength, 
work the finishing screed from the center of the patch out to the patch 
boundary.  Fill all saw kerfs extending beyond the repair area with grout.  
Start finishing operations immediately after placement of the concrete.  
Match finished surface grade of patched areas to the existing surface grade 
of the adjacent undisturbed pavement. Keep screeding, floating, or toweling 
of patch material onto adjacent pavements to a minimum; remove loose or 
poorly bonded patch material from adjacent surfaces.  Before the concrete 
becomes non-plastic, finish the surface with a burlap drag to approximately 
match the surface finish of existing adjacent concrete pavement. 
 

3.3.2   Epoxy-Resin Concrete and Mortar 
 
Limit epoxy-resin bonding coat to use on patches with a surface area of less 
than 2 feet square.  Place the epoxy resin materials in layers not over 2 
inches thick.  Make the time interval between placements of additional 
layers such that the temperature of the epoxy resin material does not exceed 
140 degrees F at any time during hardening.  Use mechanical vibrators and 
hand tampers to consolidate the concrete or mortar.  Remove any repair 
material on the surrounding surfaces of the existing concrete before it 
hardens.  Use an insert or other bond-breaking medium where the spalled area 
abuts a joint, to prevent bond at the joint face.  Saw a reservoir for the 
joint sealant to the dimensions required for other joints.  Thoroughly clean 
and seal the reservoir with the sealer specified for the joints. 
 

3.3.3   Proprietary Cementitious Products 
 
Perform placing, consolidating, finishing, and curing operations in 
accordance with the manufacturer's written instructions. 

 
3.3.4   Joints 
 
Construct new joints as indicated on the drawings and align with existing 
joints. After curing of the concrete, seal new joints as indicated and 
specified. 

 
3.4   FIELD QUALITY CONTROL 
 
3.4.1   General Requirements 
 
Furnish concrete samples, taken in the field and tested to determine the 
slump, air content, and strength of the concrete.  Make test cylinders for 
determining conformance with the strength requirements of these 
specifications and, when required, for determining the time at which 
pavements may be placed in service.  Determine air content in conformance 
with ASTM C231/C231M.  Mold and cure test cylinders in conformance with ASTM 
C31/C31M and as specified below.  Furnish all materials, labor, and 
facilities required for molding, curing, and protecting test cylinders at 
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the site and under the supervision of the Contracting Officer.  Include 
furnishing and operating water tanks in curing  facilities for test beams, 
equipped with temperature-control devices that will automatically maintain 
the temperature of the water at 73 degrees F plus or minus 5 degrees F.  
Also furnish and maintain at the site, boxes or other facilities suitable 
for storing the specimens while in the mold at a temperature of 73 degrees F 
plus or minus 10 degrees F.  Tests of the fresh concrete and of the hardened 
concrete cylinders are to be made by and at the expense of the Contractor.  
Test Proprietary Cementitious Products in accordance with the manufacturer's 
written instructions. 

 
3.4.2   Specimens for Strength Tests 
 
Sample concrete in the field and test to determine the slump, air content, 
and strength of the concrete.  Make cylinders for each shift of placed 
concrete.  Mold each group of test cylinders from the same batch of concrete, 
consisting of a sufficient number of specimens to provide two compressive-
strength tests at each test age.  Make one group of specimens during the 
first half of each shift, and the other during the last portion of the shift.  
However, at the start of paving operations and each time the aggregate 
source, aggregate characteristics, or mix design is changed, make one 
additional set of test cylinders. 

 
Determine the air content and slump in conformance with ASTM C173/C173M and 
ASTM C143/C143M, respectively.  Mold and cure test cylinders in conformance 
with ASTM C31/C31M.  Furnish and maintain at the site, boxes or other 
facilities suitable for storing the specimens while in the mold at a 
temperature of 73 degrees F plus or minus 10 degrees F.  Test cylinders in 
accordance with ASTM C39/C39M. 

 
3.4.2.1   Test Results 
 
Remove concrete not meeting strength, consistency, and air content 
requirements and provide new acceptable concrete.  The removal and 
replacement method or methods are subject to approval of the Contracting 
Officer. 

 
3.4.2.2   Acceptance 
 
Reject any spall repair material that cracks, or delaminates, or loses bond 
partly or completely, or causes spalling of adjacent portland cement 
concrete, or is not separated properly from adjacent slabs at joints, or 
fails to cure uniformly and completely, or is otherwise defective.  Remove 
all unacceptable repairs, including new damaged areas adjacent to new spall 
patches, and provide new repairs meeting the specifications. 

 
3.5   FINISHING 
 
Start finishing operations immediately after placement of the concrete.  
Finished surfaces of patched areas are to approximate surface texture of the 
adjacent undisturbed pavements. 

 
3.6   CURING 
 
Cure the concrete by protection against loss of moisture and rapid 
temperature changes for a period of not less than 30 days from the beginning 
of the curing operation.  Protect unhardened concrete from rain and flowing 
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water.  Provide all equipment needed for adequate curing and protection of 
the concrete on hand and ready to install before actual concrete placement 
begins.  Cure proprietary cementitious products in accordance with 
manufacturer's recommendations.  Failure to comply with curing requirements 
will be cause for immediate suspension of concreting operations. 

 
3.6.1   Moist Curing 
 
Moist-cure all portland cement concrete patches for the first 24-hours after 
finishing.  Immediately after the finishing operations are complete and the 
concrete is set sufficiently to prevent marring the surface, cover the 
entire surface of the newly laid concrete with approved wetted burlap, and 
keep wet for a period of not less than 24 hours.  Keep the surface of the 
newly laid concrete moist until the burlap coverings are in place.  Ensure 
that moist curing is continuous 24 hours per day and that the entire surface 
is wet, by having an approved work system.  Continue curing the concrete for 
the duration of the required curing period by this method or one of the 
methods specified below. 

 
3.6.2   Waterproof-Paper Blankets or Impermeable Sheets 
 
Immediately after removing the covering used for initial curing, moisten the 
exposed concrete surfaces with a fine spray of water and cover with 
waterproof-paper blankets, polyethylene-coated-burlap blankets, or 
impermeable sheets.  Saturate polyethylene-coated burlap with water before 
placing.  Place sheets with the light-colored side up.  Overlap sheets not 
less than 12 inches with edges taped or secured to form a completely closed 
joint.  Weight down coverings to prevent displacement or billowing from 
winds.  Immediately repair tears or holes appearing during the curing by 
patching. 

 
3.6.3   Membrane-Forming Curing Compound 
 
Apply membrane-forming curing compound immediately to exposed concrete 
surfaces after removing burlap coverings.  Apply the curing compound with an 
overlapping coverage that will give a two-coat application at a coverage of 
not more than 200 square feet per gallon for both coats.  When application 
is made by hand-operated sprayers, apply the second coat in a direction 
approximately at right angles to the first coat. 
  
Cure concrete properly at joints, but do not allow  absorbent curing 
compound to enter joints that are to be sealed with joint-sealing compounds.  
Provide a uniform, continuous, cohesive compound film that will not check, 
crack, or peel, and that will be free from pinholes and other imperfections.  
Respray concrete surfaces that are subjected to heavy rainfall within 3 
hours after the curing compound has been applied at the coverage specified 
above and at no additional cost to the Government.  Respray areas covered 
with absorbent curing material that are damaged by pedestrian and vehicular 
traffic or by subsequent construction operations within the specified curing 
period at no additional cost to the Government. 

 
3.7   FINISH TOLERANCE 
 
Provide finished surfaces of patched areas meeting the grade of the 
adjoining pavements without deviations more than 1/8 inch from a true plan 
surface within the patched area. 
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3.8   PAVEMENT PROTECTION 
 
Protect the patched areas against damage prior to final acceptance of the 
work by the Government.  Exclude traffic from the patched areas by erecting 
and maintaining barricades and signs until the completion of the curing 
period of the concrete. 

 
3.9   JOINTS 
 
Provide joints conforming in detail and in alignment with the existing 
joints.  After curing of the concrete, prepare and seal the joints in 
accordance with Section 32 01 19.61 RESEALING OF JOINTS IN RIGID PAVEMENTS. 

 
    -- End of Section - 
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SECTION 32 10 00 
 

BITUMINOUS CONCRETE PAVEMENT 
08/08 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO) 

 
AASHTO T 230 (1968; R 2000) Determining Degree of Pavement 

Compaction of Bituminous Aggregate Mixtures 
 
AASHTO T 30 (2015) Standard Test Method of Test for 

Mechanical Analysis of Extracted Aggregate 
 

ASTM INTERNATIONAL (ASTM) 
 
ASTM D2172/D2172M (2011) Quantitative Extraction of Bitumen 

from Bituminous Paving Mixtures 
 
ASTM D2950/D2950M (2014) Density of Bituminous Concrete in 

Place by Nuclear Methods 
 
ASTM D4552/D4552M (2010) Classifying Hot-Mix Recycling Agents 

 
ASTM D4887/D4887M (2011) Preparation of Viscosity Blends for 

Hot Recycled Bituminous Materials 
 
ASTM D5106 (2015) Steel Slag Aggregates for Bituminous 

Paving Mixtures 
 
ASTM D5505 (2014) Classifying Emulsified Recycling 

Agents 
 
ASTM D6155 (2015) Nontraditional Coarse Aggregate for 

Bituminous Paving Mixtures 
 
ASTM D6270 (2008; R 2012) Use of Scrap Tires in Civil 

Engineering Applications 
 
ASTM D6927 (2015) Standard Test Method for Marshall 

Stability and Flow of Bituminous Mixtures 
 

U.S. FEDERAL HIGHWAY ADMINISTRATION (FHWA) 
 
MUTCD (2009) Manual of Uniform Traffic Control 

Devices 
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1.2   RELATED SECTIONS 
 
Pavement systems shall use Section 32 11 16.16 BASE COURSE FOR RIGID AND 
SUBBASE COURSE FOR FLEXIBLE PAVING, Section 32 11 24 GRADED CRUSHED 
AGGREGATE BASE COURSE FOR FLEXIBLE PAVEMENT, Section 32 11 26 BITUMINOUS 
CONCRETE BASE COURSE, and Section 32 12 10 BITUMINOUS TACK AND PRIME COATS 
in addition to this section. 

 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-03 Product Data 

 
Precast car stops 
 

SD-04 Samples 
 

Uncompacted mix 
 

Pavement cores 
 

SD-06 Test Reports 
 

Trial batch reports 
 

Mix design 
 

Asphalt concrete 
 

Density 
 

Thickness 
 

Straightedge test 
 

Submit reports for testing specified under paragraph entitled 
"Field Quality Control." 

 
SD-07 Certificates 

 
Asphalt mix delivery record 

 
Asphalt concrete and material sources 

 
  Obtain approval of the Contracting Officer for materials and 
material sources 2 days prior to the use of such material in the 
work. 

 
Asphalt concrete 

 
Curbs 
 
Traffic signs 
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Submit certificates, signed by the producer, that paving 

materials and incidental construction items conform to 
specification requirements. 

 
1.4   QUALITY ASSURANCE 
 
1.4.1   Regulatory Requirements 
 
Provide work and materials in accordance with applicable requirements of the 
Divisions and Sections mentioned herein, the Maryland Department of 
Transportation (MDOT), Standard Specifications for Construction and 
Materials, Virginia Department of Transportation (VDOT), Road and Bridge 
Standards and Specifications, and the District (DDOT), Standard 
Specifications for Highways and Structures. Paragraphs in MDOT, Standard 
Specifications for Construction and Materials entitled “Measurement and 
Payment" shall not apply. 

 
1.4.2   Modification of References 
 
Where term "Engineer" is used in Maryland Department of Transportation, 
State Highway Administration, Standard Specifications for Construction and 
Materials shall be construed to mean “Contracting Officer”. Where term 
"state" is used, it shall mean "Federal Government". 

 
1.4.3   Mix Delivery Record Data 
 
Record and submit the following information to each load of mix delivered to 
the job site.  Submit within one day after delivery on Government-furnished 
forms: 

 
a. Truck No: 

 
b. Time In: 

 
c. Time Out: 

 
d. Tonnage and Discharge Temperature: 

 
e. Mix Type: 

 
f. Location: 

 
g. Stations Placed: 

 
1.4.4   Trial Batch 
 
Submit current bituminous design reports for all mix types proposed for use 
on the project. 

 
1.4.5   Mix Design 
 
Submit results of laboratory tests performed on each mix design.  Testing 
shall have been accomplished not more than one year prior to date of 
material placement. 
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1.5   ENVIRONMENTAL REQUIREMENTS 
 
Do not produce or place bituminous concrete when the weather is rainy or 
foggy, when the base course is frozen or has excess moisture, or when the 
ambient temperature is less than 40 degrees F in the shade away from 
artificial heat. 

 
PART 2   PRODUCTS 
 
2.1   ASPHALT CONCRETE 
 
Provide asphalt concrete in accordance with the applicable requirements of 
the Specifications, except where specified otherwise.  

 
2.2   SUBBASE 
 
Materials for construction of the subbase shall be in accordance with 
Section 32 11 16.16 BASE COURSE FOR RIGID AND SUBBASE COURSE FOR FLEXIBLE 
PAVING. 

 
2.3   BASE COURSE 
 
Materials for construction of the base course shall be in accordance with 
Section 32 11 24 GRADED CRUSHED AGGREGATE BASE COURSE FOR FLEXIBLE PAVEMENT 
OR Section 32 11 26 BITUMINOUS CONCRETE BASE COURSE. 

 
2.4   SURFACE COURSE 
 
MDOT Standard Specifications for Construction and Materials, materials for 
construction of the surface course shall be in accordance with Part III, 
Section 904.04. 

 
2.5   STRIPING 
 
Stripping is specified in Section 32 17 23.00 20 PAVEMENT MARKINGS 

 
2.6   CURBS AND GUTTERS 
 
Concrete is specified in Section 03 30 00 CAST-IN-PLACE CONCRETE. 

 
2.8   COMPOSITION OF MIXTURE REQUIREMENTS 
 
2.8.1   Mixture Properties 
 
Gradation of mineral aggregate shall be as specified.  Percentage of 
bituminous material provided in the bituminous mixtures shall be within the 
limits specified.  Mixtures shall have the following physical properties: 

 
  Test Property                   Values 
 
  Stability (50 Blows)       Not less than 1000 pounds 
  Flow (0.01 inch)           Not more than 20 nor less than 8 
  Percent Air Voids          Not less than 3 nor more than 8 for binder 
                             course; not less than 3 nor more than 5 for 
                             wearing course 
  Percent Voids in           See Table I 
  Mineral Aggregates 
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TABLE I 
 

MINIMUM PERCENT VOIDS IN MINERAL AGGREGATE (VMA) 
 
  U.S.A. Standard             Nominal Maximum           Minimum VMA 
 Sieve Designation           Particle Size, Inch          Percent 
 
     No. 4                         0.187                   18 
     3/8 inch                      0.375                   16 
     1/2 inch                      0.500                   15 
     3/4 inch                      0.750                   14 
     1 inch                        1.000                   13 
 
2.8.2   Aggregate 
 
2.8.2.1   Course Aggregate 
 
Coarse aggregate shall contain a minimum of 10 percent recycled porcelain, 
concrete, stone, or other recycled material complying with ASTM D6155. 

 
2.8.3   Quantity of Bituminous Material 
 
Asphalt cement shall contain a minimum of 5 percent post-consumer recycled 
content, or a minimum of 20 percent pre-consumer recycled content. Recycling 
agents shall comply with ASTM D5505, Class ER 1.  Hot recycling agents shall 
comply with ASTM D4552, Grade RA 1.  Evaluate blends in accordance with ASTM 
D4887.  Mix asphalt cement with aggregates of corresponding mixes in the 
following proportions: 

 
                ASPHALT CEMENT PERCENT BY WEIGHT OF TOTAL MIX 
 
             Binder Course                     Wearing Course 
 
               4 to 8                             5 to 9 
 
2.9   GUARD (GUIDE) RAILS 
 

Provide all equipment, materials and labor to erect steel plate beam   
guardrail conforming to AASHTO M180, Class A, Type 1. 

 
2.10   Traffic Signs 
 

Provide traffic signs, in accordance with the "Manual on Uniform Traffic   
Control Devices" (MUTCD) Part II. 

 
PART 3   EXECUTION 
 
3.1   PREPARATION 
 
3.1.1   Excavation and Filling 
 
Excavation and filling to establish elevation of subgrade is specified in 
Section 31 23 00.00 20 EXCAVATION AND FILL. 
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3.2   CONSTRUCTION 
 
Provide construction in accordance with the applicable requirements of the 
Specifications, except where indicated or specified otherwise.   

 
3.2.1   Subgrade 
 
Preparation of subgrade will be in accordance with Section 31 23 00.00 20 
EXCAVATION AND FILL.  Verify compacted subgrade, granular base, or 
stabilized soil is acceptable and ready to support paving and imposed loads. 

 
3.2.2   Subbase 
 
Methods of construction of the subbase shall be in accordance with Section 
32 11 16.16 BASE COURSE FOR RIGID AND SUBBASE COURSE FOR FLEXIBLE PAVING. 

 
3.2.3   Base Course 
 
Methods of construction of the base course shall be in accordance with 
Section 32 11 24 GRADED CRUSHED AGGREGATE BASE COURSE FOR FLEXIBLE PAVEMENT 
OR Section 32 11 26 BITUMINOUS CONCRETE BASE COURSE. 

 
3.2.4   Surface Course 
 
MDOT Standard Specifications for Construction and Materials, methods of 
construction of the surface course shall be in accordance with Part III, 
Section 504.3. Placement will not be permitted unless the Contractor has a 
working asphalt thermometer on site.  Install surface elevation of the 
pervious paving system 1/8 to 1/4 inch above adjacent drainage inlets, 
concrete collars, or channels.  

 
3.2.5   Striping 
 
Provide paint striping in accordance with Section 32 17 23.00 20 PAVEMENT 
MARKINGS.  Allow bituminous pavement to cure for at least 21 days before 
paint is applied.  Pavement shall be thoroughly clean and entirely free of 
loose sand, stones, dust, oil, grease, water, and other substances that will 
be deleterious to the paint or will adversely affect the adhesion of the 
paint.  Do not apply paint during high wind (over 15 miles per hour) or high 
humidity (over 70 percent).  Apply paint only when ambient temperature is 40 
degrees F or above and rising but not more than 95 degrees F.  Dimensions 
and arrangement of striping shall be as indicated.  Apply paint to a wet 
film thickness of 0.015 inch by means of conventional traffic line striping 
equipment.  Traffic shall not be permitted to use the painted areas for a 
minimum of 30 minutes after painting of lines has been completed. 

 
3.2.6   Curbs and Gutters 
 
Provide curbs and gutters as indicated.  Provide concrete construction as 
specified in Section 03 30 00 CAST-IN-PLACE CONCRETE. 

 
3.2.7   GUARD (GUIDE) RAILS 
 

Provide all equipment, materials and labor to erect steel plate beam   
guardrail conforming to AASHTO M180, Class A, Type 1. 

 
3.2.8   Traffic Signs 
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Provide traffic signs, in accordance with the "Manual on Uniform Traffic    
Control Devices" (MUTCD) Part II. 

 
3.2.9   Precast Car Stops 
 

Provide car stops where indicated.  Install with an anchor rod driven     
through each sleeve. 
 
Provide concrete construction as specified in Section 03 30 00 CAST-IN- 
PLACE CONCRETE. 

 
3.3   FIELD QUALITY CONTROL 
 
Sample shall be taken by Contractor as specified herein. Contractor shall 
replace pavement where sample cores have been removed.  Submit 2 pavement 
cores when using the in-place nuclear density method. 

 
3.3.1   Sample and Core Identification 
 
Place each sample and core in a container and securely seal to prevent loss 
of material.  Tag each sample for identification.  Tag shall contain the 
following information: 

 
a. Contract No. 

 
b. Sample No. 

 
c. Quantity 

 
d. Date of Sample 

 
e. Sample Description 

 
f. Source/Location/Stations Placed/depth below the finish grade 

 
g. Intended Use 

 
h. Thicknesses of various lifts placed 

 
3.3.2   Testing 
 
3.3.2.1   Bituminous Mix Testing 
 
Take two samples per day per mix type at plant or from truck.  Test 
uncompacted mix for extraction in accordance with ASTM D2172/D2172M and 
sieve analysis in accordance with AASHTO T 30.  Test samples for stability 
and flow in accordance with ASTM D6927.  When two consecutive tests fail to 
meet requirements of specifications, cease placement operations and test a 
new trial batch prior to resumption of placement operations.  Submit 2 per 
day of each mix type.  When two tests on uncompacted mix fail submit new 
trial batch for approval. 

 
3.3.2.2   Testing of Pavement Course 
 

a. Density:  Determine density of pavement by testing cores obtained 
from the binder and wearing course in accordance with AASHTO T 230.  
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Take three cores at location designated by Contracting Officer for each 
200 tons, or fraction  thereof, of asphalt placed.  Deliver cores 
undisturbed and undamaged to laboratory and provide test results within 
48 hours of each day placement of paving materials. 

 
b. Thickness:  Determine thickness of the binder and wearing course f

 rom cores taken for density test. 
 
3.3.2.3   Alternate Testing Method for Pavement Courses 
 
At Contractor's option the following in-place testing method may be used to 
determine density and thickness in lieu of testing specified above.  
Frequency of testing shall be the same.  When in-place nuclear method to 
determine density is used, take two pavement cores at locations designated 
by Contracting Officer and turn over to Government to verify pavement 
thickness. 

 
a. Density:  Determine density of pavement by in-place testing using 
Nuclear Method in accordance with ASTM D2950. 

 
b. Thickness:  Determine thickness of finished pavement by use of 
following equation: 

 
t= ___W____ 
    0.75d 

 
Where t= pavement thickness, in inches. 
W= average weight per square yard of mixture actually used in work. 
d= compacted density as measured by nuclear density device. 

 
3.4   WASTE MANAGEMENT 
 
Protect excess material from contamination and return to manufacturer, or 
reuse on-site for walkways, patching, ditch beds, speed bumps, or curbs. 

 
    -- End of Section -- 
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SECTION 32 11 16.16 
 

BASE COURSE FOR RIGID AND SUBBASE COURSE FOR FLEXIBLE PAVING 
11/11 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM C117 (2013) Standard Test Method for Materials 

Finer than 75-um (No. 200) Sieve in Mineral 
Aggregates by Washing 

 
ASTM C131/C131M (2014) Standard Test Method for Resistance to 

Degradation of Small-Size Coarse Aggregate by 
Abrasion and Impact in the Los Angeles 
Machine 

 
ASTM C136/C136M (2014) Standard Test Method for Sieve 

Analysis of Fine and Coarse Aggregates 
 
ASTM C29/C29M (2009) Standard Test Method for Bulk Density 

("Unit Weight") and Voids in Aggregate 
 
ASTM D1556/D1556M (2015) Density and Unit Weight of Soil in 

Place by the Sand-Cone Method 
 
ASTM D1557 (2012; E 2015) Standard Test Methods for 

Laboratory Compaction Characteristics of Soil 
Using Modified Effort (56,000 ft-lbf/ft3) 
(2700 kN-m/m3) 

 
ASTM D1883 (2014) CBR (California Bearing Ratio) of 

Laboratory-Compacted Soils 
 
ASTM D2940/D2940M (2015) Standard Specification for Graded 

Aggregate Material for Bases or Subbases for 
Highways or Airports 

 
ASTM D6938 (2015) Standard Test Method for In-Place 

Density and Water Content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth) 

 
ASTM D4318 (2010; E 2014) Liquid Limit, Plastic Limit, 

and Plasticity Index of Soils 
 
ASTM D5106 (2015) Steel Slag Aggregates for Bituminous 

Paving Mixtures 
 
ASTM D6155 (2015) Nontraditional Coarse Aggregate for 

Bituminous Paving Mixtures 
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ASTM D6270 (2008; R 2012) Use of Scrap Tires in Civil 

Engineering Applications 
 
ASTM D698 (2012; E 2014; E 2015)) Laboratory Compaction 

Characteristics of Soil Using Standard Effort 
(12,400 ft-lbf/cu. ft.) 

 
ASTM D75/D75M (2014) Standard Practice for Sampling 

Aggregates 
 
1.2   RELATED SECTIONS 
 
Pavement systems shall use Section 32 11 24 GRADED CRUSHED AGGREGATE BASE 
COURSE FOR PERVIOUS PAVEMENT, Section 32 13 13.06 PORTLAND CEMENT CONCRETE 
PAVEMENT FOR ROADS AND SITE FACILITIES, and Section 32 12 10 BITUMINOUS TACK 
AND PRIME COATS, in addition to this section. 

 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-05 Design Data 

 
Gradation curve 

 
SD-06 Test Reports 

 
Bearing ratio 

 
Liquid limit 

 
Plasticity index 

 
Dry weight of slag 

 
Percentage of wear 

 
Gradation tests 

 
Density tests 

 
SD-07 Certificates 

 
Source 

 
  Location and name. 

 
 
 
1.4   DELIVERY, STORAGE, AND HANDLING 
 
Inspect materials delivered to the site and store aggregates in a manner 
that will prevent segregation and contamination. 
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1.5   CONSTRUCTION EQUIPMENT 
 
Subject to approval of the Contracting Officer, special equipment as 
dictated by local conditions may be used.  Calibrated equipment, such as 
scales, batching equipment, spreaders, and other similar equipment, shall 
have been calibrated by a calibration laboratory approved by the Contracting 
Officer within 12 months of commencing work. 

 
1.6   WEATHER LIMITATIONS 
 
Do not construct course when atmospheric temperature is below 35 degrees F 
or when weather conditions could detrimentally affect quality of finished 
course.  When temperature falls below 35 degrees F, protect areas of 
completed course against freezing. 

 
PART 2   PRODUCTS 
 
2.1   MATERIALS 
 
ASTM D2940/D2940M, except as modified herein.  Material shall consist of 
natural, processed or blends of waste concrete, masonry, cement, tile, or 
other waste material from on-site work as specified; rock, crushed concrete, 
concrete block, or crushed slag from off-site grading or demolition work; 
recycled porcelain, concrete, stone, or other recycled material complying 
with ASTM D6155; steel slag complying with ASTM D5106; gravel; stone; slag; 
chert; caliche; limestone; coral; shell; quarry and mine waste; sand; or 
screenings; and soil or other similar binding or filler material.  Material 
shall contain a minimum of 5 percent post-consumer recycled content, or a 
minimum of 20 percent post-industrial recycled content, and shall be free-
draining.  Material may contain post-consumer or post-industrial recycled 
content.  Obtain materials from sources approved by the Contracting Officer.  
Preliminary approval of pits shall not mean that material found in the 
deposit will be acceptable. Maximum dimensions of material particles shall 
not be greater than two-thirds the compacted thickness of the layer in which 
it is to be placed.  Coarse aggregate shall have a percentage of wear of not 
more than 40 as determined by ASTM C131/C131M.  Material shall have a 
bearing ratio of at least 30 as determined by laboratory test on a four day 
soaked specimen in accordance with ASTM D1883; compact the specimen in 
accordance with ASTM D1557, Method B, C, or D.  Material passing the No. 40 
sieve shall have a liquid limit of not more than 25 and a plasticity index 
of not more than 5 in accordance with ASTM D4318.  Slag shall be an air-
cooled blast furnace product having a dry weight not less than 65 pounds per 
cubic foot when tested in accordance with ASTM C29/C29M and consisting of 
angular fragments uniform in density and quality and reasonably free from 
thin and elongated pieces, dirt, or other objectionable material. Gradation 
of the final composite mixture shall conform to the following size and shall 
be the basis of the gradation curve: 

 
       Sieve Size           Design Range              Job Mix 
   (Square Openings)     (Percent Passing)        Tolerance (Percent) 
 
       2 inch                 100                        -3 
       1 1/2 inch             90-100                     +5 
       No. 4                  30-60                      +10 
       No. 200                0-15                       +5 
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2.2   SOURCE QUALITY CONTROL 
 
Prior to production and delivery of aggregates, take at least one initial 
sample in accordance with ASTM D75/D75M.  Collect each sample by taking 
three incremental samples at random from source material to make a composite 
sample of not less than 50 pounds.  Repeat sampling procedure when source of 
material is changed or when deficiencies or variations from specified 
grading of materials are found in testing. 

 
PART 3   EXECUTION 
 
3.1   GRADE CONTROL 
 
Provide line and grade stakes for control.  Place grade stakes in lanes 
parallel to centerline of areas to be paved and space for string lining or 
other control methods. 

 
3.2   PLACING AND MIXING 
 
Clean underlying surface of foreign substances and ensure proper compaction 
and smoothness before placement of course.  Verify subsoils have a 
permeability between 0.5 and 3.0 inches per hour.  Recondition, reshape, and 
recompact areas damaged by freezing, rainfall, or other weather conditions.  
Mix and place materials to obtain a uniform course for the water content and 
gradation specified.  Construct course in one or more layers.  Make each 
layer between 3 and 8 inches in compacted thickness.  Tire shall be 
installed in accordance with ASTM D6270. 

 
3.3   COMPACTING AND FINISHING 
 
Compact each layer to at least 100 percent of the maximum laboratory density 
determined in accordance with ASTM D1557 for areas subject to heavy 
vehicular traffic.  Compact each layer to at least 95 percent Standard 
Proctor Density per ASTM D698 for pedestrian areas.  Compact material 
inaccessible to rolling equipment by mechanical tamping.  Finish surface of 
the layer by blading and rolling.  Blade, roll, and tamp until surface is 
smooth and free from waves and irregularities.  Aerate material excessively 
moistened by rain during construction.  Aerate using blade graders, harrows, 
or other equipment until the moisture content is that needed to obtain 
specified density.  Place and compact earth at edges of course for at least 
one foot of the shoulder. 

 
3.4   FIELD QUALITY CONTROL 
 
3.4.1   Sampling During Construction 
 
Take one random sample of each 1000 tons of material placed, but not less 
than one random sample per day's run.  Take samples in accordance with ASTM 
D75/D75M. 
 

3.4.2   Testing 
 
3.4.2.1   Material 
 
Make gradation tests from each sample in accordance with ASTM C136/C136M.  
Determine material passing the No. 200 sieve in accordance with ASTM C117. 
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3.4.2.2   Smoothness Test 
 
Test with a 10 foot straightedge applied parallel with and at right angles 
to centerline of the rolled area.  Correct surface deviations in excess of 
3/8 inch by loosening, adding or removing material, reshaping, watering, and 
compacting.  When course is constructed in more than one layer, smoothness 
requirements apply only to the top layer. 

 
3.4.2.3   Field Density Tests 
 
ASTM D1556/D1556M or ASTM D6938.  Take one field density test for each 500 
square yards of each layer of course.  When using ASTM D6938 to test field 
compaction densities, verify the results of the tests by performing one test 
per day using ASTM D1556/D1556M at locations previously tested by ASTM D6938 
and one additional test using ASTM D1556/D1556M for every ten tests 
performed at locations previously tested by ASTM D6938. 

 
3.4.2.4   Laboratory Density Tests 
 
ASTM D1557, Method B, C, or D, for all material. 

 
3.4.2.5   Thickness Test 
 
Determine thickness of course from test holes not less than 3 inches in 
diameter.  Obtain a thickness test for each 500 square yards of course.  
Where course deficiency is more than 1/2 inch, correct by scarifying, adding 
mixture of proper gradation, reblading, and recompacting.  Where the 
measured thickness exceeds the indicated thickness by more than 1/2 inch, 
consider the measured thickness as the indicated or specified thickness plus 
1/2 inch for determining the average.  The average thickness shall be the 
average of the depth measurements and shall not underrun the thickness shown 
by more than 1/4 inch. 

 
3.5   MAINTENANCE 
 
After construction is completed, protect and maintain all areas of course 
against detrimental effects.  Maintenance includes drainage, rolling, 
shaping, watering, or other action required to maintain course in proper 
condition.  Maintain sufficient moisture by light sprinkling with water at 
the surface to prevent a dusty condition. 

 
    -- End of Section -- 
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SECTION 32 11 24 
 

GRADED CRUSHED AGGREGATE BASE COURSE FOR FLEXIBLE PAVEMENT 
11/11 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM C117 (2013) Standard Test Method for Materials 

Finer than 75-um (No. 200) Sieve in Mineral 
Aggregates by Washing 

 
ASTM C131/C131M (2014) Standard Test Method for Resistance to 

Degradation of Small-Size Coarse Aggregate by 
Abrasion and Impact in the Los Angeles 
Machine 

 
ASTM C136/C136M (2014) Standard Test Method for Sieve 

Analysis of Fine and Coarse Aggregates 
 
ASTM C29/C29M (2009) Standard Test Method for Bulk Density 

("Unit Weight") and Voids in Aggregate 
 
ASTM D1556/D1556M (2015) Density and Unit Weight of Soil in 

Place by the Sand-Cone Method 
 
ASTM D1557 (2012; E 2015) Standard Test Methods for 

Laboratory Compaction Characteristics of Soil 
Using Modified Effort (56,000 ft-lbf/ft3) 
(2700 kN-m/m3) 

 
ASTM D1883 (2014) CBR (California Bearing Ratio) of 

Laboratory-Compacted Soils 
 
ASTM D2217 (1985; R 1998) Wet Preparation of Soil 

Samples for Particle-Size Analysis and 
Determination of Soil Constants 

 
ASTM D6938 (2015) Standard Test Method for In-Place 

Density and Water Content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth) 

 
 
ASTM D4318 (2010; E 2014) Liquid Limit, Plastic Limit, 

and Plasticity Index of Soils 
 
ASTM D75/D75M (2014) Standard Practice for Sampling 

Aggregates 
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1.2   RELATED SECTIONS 
 
Pavement systems shall use Section 32 11 16.16 BASE COURSE FOR RIGID AND 
SUBBASE COURSE FOR FLEXIBLE PAVING, Section 32 13 13.06 PORTLAND CEMENT 
CONCRETE PAVEMENT FOR ROADS AND SITE FACILITIES, Section 32 10 00 BITUMINOUS 
CONCRETE PAVEMENT, and 32 12 10 BITUMINOUS TACK AND PRIME COATS, in addition 
to this section. 

 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-06 Test Reports 

 
Gradation 

 
Bearing ratio 

 
Liquid limit 

 
Plasticity index 

 
Percentage of wear 

 
Density 

 
Gradation 

 
Smoothness 

 
Density 

 
Thickness 

 
1.4   DELIVERY AND STORAGE 
 
Inspect materials delivered to site for damage and store as to prevent 
segregation and contamination. 

 
1.5   WEATHER LIMITATIONS 
 
Do not construct base course when atmospheric temperature is below 35 
degrees F or when rainfall or other weather conditions detrimentally affect 
the quality of the finished course. 

 
1.6   CONSTRUCTION EQUIPMENT 
 
Equipment shall be dependable and adequate for the purpose intended.  
Maintain equipment in satisfactory and safe operating condition.  Subject to 
approval, special equipment dictated by local conditions may be used.  
Calibrated equipment, such as scales, batching equipment, spreaders, and 
similar items, shall have been recalibrated by an approved calibration 
laboratory within 12 months of commencing work. 
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PART 2   PRODUCTS 
 
2.1   MATERIALS 
 
2.1.1   Aggregates 
 
Consist of durable and sound crushed concrete, crushed masonry, crushed tile, 
crushed gravel, crushed stone, or crushed slag, free of lumps or balls of 
clay or other objectionable matter.  Materials shall originate primarily 
from on-site construction waste, then from off-site construction waste, and 
finally from other nearby sources as needed.  Material may contain post-
consumer or post-industrial recycled content.  Crushed stone and gravel 
shall be free from flat, elongated, soft, or disintegrated pieces.  Crushed 
gravel retained on a No. 4 sieve shall have at least 90 percent by weight 
with at least two fractured faces and 100 percent by weight with at least 
one fractured face.  Base course materials samples shall have a bearing 
ratio of at least 100 as determined by laboratory tests on a 4-day soaked 
specimen in accordance with ASTM D1883; compact specimen in accordance with 
ASTM D1557, Method D.  Determine grain size in accordance with ASTM 
C136/C136M and amount of material finer than 200 mesh sieve in accordance 
with ASTM C117. Aggregate, other than slag, shall have a percentage of wear 
not exceeding 40 when tested in accordance with ASTM C131/C131M, Grading A.  
Slag shall be an air-cooled, blast furnace product having a dry weight of 
not less than 70 pounds per cubic foot when tested in accordance with ASTM 
C29/C29M and shall consist of angular fragments uniform in density and 
quality, reasonably free from thin, elongated pieces, dirt, or other 
objectionable material.  Soil binder material, that portion of material 
passing the No. 40 sieve, shall be of such composition that the composite 
material conforms to the requirements specified herein.  The base course 
shall be of such nature that it can be compacted readily with watering and 
rolling to a firm, stable base and shall conform to one of the following 
sizes: 

 
Percentage by Weight Passing 
Square Mesh Laboratory Sieves 

 
Size Numbers 

 
  Sieves                  1                  2                  3 
 
  2 inch                 100                 -                  - 
  1 1/2 inch            70-100              100                 - 
  1 inch                45-80              60-100              100 
  1/2 inch              30-60              30-65              40-70 
  No. 4                 20-50              20-50              20-50 
  No. 10                15-40              15-40              15-40 
  No. 40                5-25               5-25               5-25 
  No. 200               0-7                0-8                0-9 
 
That portion of the material passing the No. 40 sieve shall have a liquid 
limit of not more than 25 and a plasticity index of not more than 5 as 
determined by ASTM D4318.  Prepare samples in accordance with ASTM D2217, 
Procedure A. 

 
PART 3   EXECUTION 
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3.1   BASE COURSE 
 
Construct the graded aggregate base course on a prepared subgrade or  
previously constructed subbase course, as indicated.  Verify compacted 
subgrade, granular base, or stabilized soil is acceptable and ready to 
support paving and imposed loads.  Provide line and grade stakes for control.  
Place grade stakes in lanes parallel to the centerline of areas to be paved 
and space for string lining or other control methods.  The base course shall 
consist of aggregate processed, deposited, spread, and compacted on a 
prepared surface.  The Contractor shall be responsible for protection of 
completed areas against detrimental effects.  Recondition, reshape, and 
recompact areas damaged by freezing, rainfall, or other weather conditions. 

 
3.2   OPENING AND OPERATION OF PITS 
 
Perform stripping, clearing, processing, and blending in the opening of new 
pits and operation of existing pits as necessary to obtain acceptable 
material.  Open pits in a manner to expose the vertical faces of the 
deposits for suitable working depths, following which the material shall be 
obtained in successive vertical cuts extending through the exposed strata. 
Waste strata and pockets of unsuitable materials overlaying or occurring in 
the deposit.  Change or modify the method of operating the pits, and the 
processing and blending of the material when necessary to obtain material 
conforming to the specified requirements.  Upon completion of the work, 
condition pits to drain readily and leave in a satisfactory condition. 

 
3.3   MIXING OF MATERIALS 
 
Mix aggregates in a stationary or traveling plant.  Proportion aggregates by 
weight or volume in such quantities that specified gradation, liquid limit, 
and plasticity index requirements are met after the base course has been 
placed and compacted.  Incorporate, during the mixing operation, water in 
quantities sufficient to provide the necessary moisture content for the 
specified compaction.  Mixing operations shall produce satisfactory uniform 
blending and the method of discharging into trucks shall not produce 
segregation. 

 
3.4   PLACING 
 
Do not dump mixed materials in piles, but place on prepared subgrade or 
subbase in layers of uniform thickness with a spreader.  When a compacted 
course 6 inches in thickness is required, place material in a single layer. 
When a compacted course in excess of 6 inches is required, place material in 
layers of equal thickness.  Do not exceed 6 inches or have less than 3 
inches in thickness for any compacted layer.  Place layers so that when 
compacted, they will be true to grades or levels required with the least 
possible surface disturbance.  Where the base course is constructed in more 
than one layer, clean previously constructed layers of loose and foreign 
matter.  Maintain material water content during the placing period to obtain 
the compaction specified.  Make adjustments in placing procedures or 
equipment to obtain true grades, to minimize segregation and degradation, to 
reduce or increase water content, and to insure a satisfactory base course. 

 
3.4.1   Stationary-Plant Method 
 
Mix aggregates, binder material and water until a uniform homogeneous 
mixture is obtained.  Do not dump materials in piles; place in layers of 
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essentially uniform thickness, not to exceed 6 inches after compaction, by 
an approved spreader.  Tail gate spreading will be acceptable only with 
permission, under conditions such as where space limitations prohibit use of 
the spreader. 

 
3.4.2   Windrow Traveling-Plant Method 
 
Place aggregates and binder materials in windrows of such cross section and 
proportions that, when picked up, mixed, and redeposited in windrows, the 
finished mixture shall conform to the specified requirements.  Do not exceed 
the rated capacity of the traveling plant with the size of the windrow of 
the combined materials.  Add water, in quantity sufficient to provide the 
necessary moisture content for compacting, to the aggregates at the time of 
mixing.  Mix materials uniformly by the traveling plant, deposit in windrows 
of uniform cross section, and spread in a layer of uniform thickness to the 
required contour and grades. 

 
3.5   COMPACTING AND FINISHING 
 
Immediately following the placing, spread the finished mixture uniformly in 
a layer and bring to optimum moisture content.  The loose thickness and the 
surface of the layer shall be such that the specified density and the 
required thickness shall be obtained after compaction.  Compact the layer 
with steel-faced, vibrating or pneumatic-tired rollers, or other suitable 
compacting equipment or combinations thereof.  Continue compacting until the 
layer is compacted through the full depth to a field density of at least 100 
percent of the maximum density at optimum moisture content tested in 
accordance with ASTM D1556/D1556M or D6938. In areas not accessible to 
rollers or compactors, compact the mixture with mechanical hand tampers.  If 
the mixture is excessively moistened by rain, aerate by blade graders, or 
other suitable equipment.  Aerate until the moisture content of the material 
is that needed to obtain the required density.  Finish the surface of the 
layer by a combination of rolling and blading.  Final surface shall be 
smooth and free from waves, irregularities, and ruts or soft yielding spots. 

 
3.6   PROOF ROLLING 
 
On the center 25 feet of taxiways and on the center 100 feet of runways, in 
addition to compacting the base course to the required density, proof roll 
the top surface of the completed base course by making eight coverages with 
a heavy rubber-tired roller having four tires with each tire loaded to 
30,000 pounds or more and inflated to at least 150 psi.  Make four coverages 
over other areas to be paved, excluding the runway over-runs, blast 
protection areas, and shoulders.  A coverage is defined as one application 
of one tire print over each point in the surface of the designated area.  
When under the action of the proof rolling, the base course yields, pumps, 
or otherwise fails, remove, replace with suitable materials, and recompact 
materials in the base course or in the underlying layers indicated to be 
unsatisfactory.  The speed of the roller shall not exceed 5 miles per hour.  
Obtain approval upon completion of the proof rolling of the base course. 

 
3.7   FINISHING AT EDGES OF BASE COURSE 
 
Place earth or other approved materials along the edges of the base course 
in such quantity that it will compact to the thickness of the course being 
constructed.  When the course is being constructed in two or more layers, 
place material to the thickness of each layer.  In each operation, allow at 
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least a one foot width of the shoulder to be rolled and compacted 
simultaneously with the rolling and compacting of each layer. 

 
3.8   FIELD QUALITY CONTROL 
 
Approve materials and material sources in advance of the use of such 
materials in the work.  Replace base where samples are removed.  Provide 
duplicate samples to the Contracting Officer on an average of 3 samples a 
week.  Take duplicate samples at the same time and in the same manner as the 
original. 

 
3.8.1   Sampling 
 
3.8.1.1   Aggregates at the Source 
 
Prior to production and delivery of aggregates, take at least one initial 
sample in accordance with ASTM D75/D75M.  Collect each sample by taking 
three incremental samples at random from the source material to make a 
composite sample of not less than 50 pounds.  Repeat above sampling when 
source of material is changed or when unacceptable deficiencies or 
variations from specified grading of materials are found in testing. 

 
3.8.1.2   During Construction 
 
Take one random sample from each 1000 tons of completed course material, but 
not less than one random sample per day's run.  Take samples in accordance 
with ASTM D75/D75M. 

 
3.8.1.3   Sample Identification 
 
Place each sample in a clean container, securely fastened to prevent loss of 
material.  Tag each sample for identification and with the following 
information: 

 
Contract No._______________________________________ 
Sample No._____________________  Quality __________ 
Date of Sample_____________________________________ 
Sampler____________________________________________ 
Source_____________________________________________ 
Intended Use_______________________________________ 
For Testing________________________________________ 

 
3.8.2   Testing 
 
3.8.2.1   Aggregates 
 
Test each sample of base course material without delay.  Make gradation 
tests from each sample in accordance with ASTM C136/C136M.  Make sieve 
analysis on material passing the No. 200 sieve in accordance with ASTM C117. 

 
3.8.2.2   Smoothness Tests 
 
Test with a 10 foot straightedge, applied parallel with and at right angles 
to the center line of the paved area.  Correct deviations in the surface in 
excess of 1/2 inch by loosening, adding or removing material, reshaping, 
watering, and compacting.  The smoothness requirements specified herein 
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apply only to the top layer when base course is constructed in more than one 
layer. 

 
3.8.2.3   Field Density Tests 
 
ASTM D1556/D1556M. Take one test for each 500 square yards of each layer of 
base course. 

 
3.8.2.4   Laboratory Density Tests 
 
In accordance with ASTM D1557, Method D. 

 
3.8.2.5   Thickness Tests 
 
Measure thickness of base course at intervals such that there will be a 
depth measurement for at least each 500 square yards of complete base course.  
Make depth measurements by test holes, at least 3 inches in diameter, 
through the base course.  Where base course deficiency is more than 1/2 inch, 
correct by scarifying, adding mixture of proper gradation, reblading, and 
recompacting.  Where the measured thickness is more than 1/2 inch thicker 
than indicated, consider it as the indicated thickness plus 1/2 inch for 
determining the average.  The average thickness is the average of the depth 
measurements and shall not under-run the thickness indicated. 

 
3.9   MAINTENANCE 
 
After construction is completed, maintain the base course throughout, except 
where portion of the succeeding course is under construction thereon.  
Maintenance includes drainage, rolling, shaping, and watering, as necessary, 
to maintain the course in proper condition.  Correct deficiencies in 
thickness, composition, construction, smoothness, and density, which develop 
during the maintenance, to conform to the requirements specified herein.  
Maintain sufficient moisture by light sprinkling with water at the surface 
to prevent a dusty condition. 

 
 
    -- End of Section - 
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SECTION 32 11 26 
 

BITUMINOUS BASE COURSE 
08/08 

 
PART 1   GENERAL 
 
1.1   UNIT PRICES 
 
1.2   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO) 

 
AASHTO M 156 (2013) Standard Specification for 

Requirements for Mixing Plants for Hot-Mixed, 
Hot-Laid Bituminous Paving Mixtures 

 
AASHTO T 102 (2009; R 2013) Standard Method of Test for 

Spot Test of Asphaltic Materials 
 

ASTM INTERNATIONAL (ASTM) 
 
ASTM C127 (2015) Standard Test Method for Density, 

Relative Density (Specific Gravity), and 
Absorption of Coarse Aggregate 

 
ASTM C128 (2015) Standard Test Method for Density, 

Relative Density (Specific Gravity), and 
Absorption of Fine Aggregate 

 
ASTM C131/C131M (2014) Standard Test Method for Resistance to 

Degradation of Small-Size Coarse Aggregate by 
Abrasion and Impact in the Los Angeles 
Machine 

 
ASTM C136/C136M (2014) Standard Test Method for Sieve 

Analysis of Fine and Coarse Aggregates 
 
ASTM C183/C183M (2015) Standard Practice for Sampling and the 

Amount of Testing of Hydraulic Cement 
 
ASTM C29/C29M (2009) Standard Test Method for Bulk Density 

("Unit Weight") and Voids in Aggregate 
 
ASTM C88 (2013) Standard Test Method for Soundness of 

Aggregates by Use of Sodium Sulfate or 
Magnesium Sulfate 

 
ASTM D140/D140M (2015) Standard Practice for Sampling 

Bituminous Materials 
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ASTM D1856 (2009; R 2015) Recovery of Asphalt from 
Solution by Abson Method 

 
ASTM D2172/D2172M (2011) Quantitative Extraction of Bitumen 

from Bituminous Paving Mixtures 
 
ASTM D2216 (2010) Laboratory Determination of Water 

(Moisture) Content of Soil and Rock by Mass 
 
ASTM D242/D242M (2009; R 2014) Mineral Filler for Bituminous 

Paving Mixtures 
 
ASTM D3381/D3381M (2013) Viscosity-Graded Asphalt Cement for 

Use in Pavement Construction 
 
ASTM D4318 (2010; E 2014) Liquid Limit, Plastic Limit, 

and Plasticity Index of Soils 
 
ASTM D5 (2006; E 2006) Penetration of Bituminous 

Materials 
 
ASTM D6927 (2015) Standard Test Method for Marshall 

Stability and Flow of Bituminous Mixtures 
 
ASTM D75/D75M (2014) Standard Practice for Sampling 

Aggregates 
 
ASTM D946/D946M (2009a) Penetration-Graded Asphalt Cement for 

Use in Pavement Construction 
 

U.S. ARMY CORPS OF ENGINEERS (USACE) 
 
COE CRD-C 652  (1995) Standard Test Method for Measurement 

of Reduction in Marshall Stability of 
Bituminous Mixtures Caused by Immersion in 
Water 

 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submittals with an "S" are for inclusion in the Sustainability 
Notebook, in conformance to Section 01 33 29 SUSTAINABILITY REPORTING.  
Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES: 

 
SD-03 Product Data 

 
Job-Mix Formula (JMF) 
 
Waybills and Delivery Tickets 
 
Sources of Aggregates 

 
SD-04 Samples 
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Sources of Aggregates 
 

SD-06 Test Reports 
 

Sources of Aggregates 
 
Bituminous Materials 
 
Sampling and Testing 

 
1.4   QUALITY ASSURANCE 
 
1.4.1   Sampling and Testing 
 
Sampling and testing are the responsibility of the Contractor, performed by 
an approved commercial testing laboratory or by facilities furnished by the 
Contractor.  Submit copies of field tests results within 24 hours after the 
tests are performed and certified copies of tests results for approval not 
less than 30 days before material is required for the work.  No work 
requiring testing will be permitted until the facilities have been inspected 
and approved.  The first inspection will be at the expense of the 
Government.  Cost incurred for any subsequent inspection required because of 
failure of the facilities to pass the first inspection will be charged to 
the Contractor.  Perform tests in sufficient numbers and at the locations 
and times directed to ensure that materials, mixtures and compaction meet 
specified requirements.  Obtain samples of finished pavement, including 
samples that span the longitudinal joint.  Sizes of samples shall be 
suitable to determine conformance to density, thickness, and other specified 
requirements.  Take samples at start of paving operations and at intervals 
throughout paving operations as directed.  Take and test samples of plant 
mixtures to determine conformance to specified requirements.  Certified 
copies of the test results shall be furnished to the Contracting Officer. 

 
1.4.2   Aggregates 
 
Sample aggregates in accordance with ASTM D75/D75M and test them at the 
start of production and at intervals during production of the bituminous 
base course.  Intervals and points of sampling will be as approved.  Test 
results on these samples will be the basis for approval of specific lots of 
aggregates. 

 
1.4.3   Mineral Filler 
 
Sampling of mineral filler shall conform to ASTM C183/C183M. 

 
1.4.4   Bituminous Materials 
 
Sampling of bituminous materials shall conform to ASTM D140/D140M. 

 
1.4.5   Field Sampling of Pavements and Mixtures 
 
The type, size, and locations of samples will be approved.  Furnish all 
tools, labor, and materials for cutting samples and replacing pavement to 
meet specified requirements.   
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1.5   ENVIRONMENTAL REQUIREMENTS 
 
Do not construct bituminous courses when the underlying course contains free 
surface water, or when temperature of the surface of the underlying course 
is below 40 degrees F. 

 
PART 2   PRODUCTS 
 
2.1   BITUMINOUS MATERIAL PLANT 
 
2.1.1   Bituminous Plant 
 
Provide a bituminous plant of such capacity, as specified herein, to produce 
the quantities of bituminous mixtures required for the project within the 
completion time of the contract.  Provide hauling equipment, paving 
machines, rollers, miscellaneous equipment, and tools in sufficient numbers 
and capacity and in proper working condition to place the bituminous paving 
mixtures at a rate equal to the plant output.  A sufficient number of 
adequately trained personnel shall be available during paving operations to 
produce a pavement meeting the requirements in this specification. 

 
2.1.2   Mixing Plants 
 
Provide mixing plants which are automatic or semiautomatic controlled, 
commercially manufactured units designed, coordinated, and operated to 
consistently produce a mixture within the job-mix formula (JMF),with a 
minimum capacity of 100 tons per hour.  Drum mixers will be prequalified at 
the production rate to be used during actual mix production.  The 
prequalification tests will include extraction in accordance with ASTM 
D2172/D2172M and recovery of the asphalt cement in accordance with ASTM 
D1856.  The penetration of the recovered asphalt binder shall not be less 
than 60 percent of the original penetration in accordance with ASTM D5. 

 
2.2   AGGREGATES 
 
Provide aggregates consisting of crushed stone, crushed slag, crushed gravel 
screenings, sand, and mineral filler, as required.  The portion of these 
materials retained on the No. 4 sieve will be known as coarse aggregate; the 
portion passing the No. 4 sieve and retained on the No. 200 sieve, as fine 
aggregate; and the portion passing the No. 200 sieve, as mineral filler. 

 
2.2.1   Coarse Aggregates 
 
Provide coarse aggregates consisting of clean, sound, durable fragments of 
crushed stone, crushed slag, or crushed gravel meeting the following 
requirements: 

 
2.2.1.1   Aggregate Wear 
 
The percentage of wear shall not exceed 40 after 500 revolutions, as 
determined in accordance with ASTM C131/C131M. 

 
2.2.1.2   Aggregate Loss 
 
The percentage of loss shall not exceed 15 after five cycles performed in 
accordance with ASTM C88, using magnesium sulfate. 
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2.2.1.3   Dry Weight of Crushed Slag 
 
The dry weight of crushed slag shall be not less than 75 pcf as determined 
in accordance with ASTM C29/C29M. 

 
2.2.2   Fine Aggregates 
 
Provide fine aggregates consisting of clean, durable natural sands; 
manufactured sands prepared by crushing stone, slag, or gravel, or any 
combination of natural and manufactured sands.  Natural sands shall consist 
of grains of clean, hard, durable rock. 

 
2.2.3   Mineral Filler 
 
Mineral filler shall conform to ASTM D242/D242M. 

 
2.2.4   Liquid Limit and Plasticity Index 
 
Measure liquid limit and plasticity index in accordance with ASTM D4318.  
Requirements stated herein shall apply to any aggregate component that is 
blended to meet the required gradation and also to the aggregate in the 
completed base course.  The portion of the aggregate passing the No. 40 
sieve shall be either nonplastic or have a liquid limit not greater than 25 
and a plasticity index not greater than 5. 

 
2.2.5   Sources of Aggregates 
 
Select sources and submit a plan for operation of a new source of aggregates 
well in advance of starting production; submit samples for approval..  If a 
previously developed source is selected, submit test results with evidence 
that central plant hot-mix bituminous pavements constructed with the 
aggregates have had a satisfactory service record of at least 5 years under 
similar climatic conditions.  An inspection of the producer's operation may 
be made.  When new sources are developed, indicate the sources and submit 
samples for approval and a plan for operation well in advance of starting 
production.  Proposed sources may be inspected.  Make such tests and other 
investigations as necessary to determine whether or not aggregates meeting 
the requirements specified can be produced from the proposed sources.  
Inspection of the source of aggregate does not relieve the Contractor of the 
responsibility for delivery at the jobsite of aggregates that meet 
requirements specified herein. 

 
2.3   BITUMINOUS MATERIALS 
 
Select sources where bituminous materials are obtained in advance of time 
when materials will be required in the work; submit test results for 
approval not less than 15 days before such material is required for use in 
the work. 

 
2.3.1   Asphalt Cement 
 
Asphalt cement to be mixed with mineral aggregates shall conform to ASTM 
D946/D946M, penetration grade 85-100, or  ASTM D3381/D3381M,viscosity grade 
AC-10.  In addition, the asphalt cement shall show a negative spot when 
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subjected to the spot test in accordance with AASHTO T 102, using the 
standard naphtha specified therein. 

 
2.3.2   Quality Control 
 
In addition to initial qualification testing of bituminous materials, take 
samples before and during construction when shipments of bituminous 
materials are received or when necessary to assure that some condition of 
handling or storage has not been detrimental to the bituminous material. 

 
2.4   AGGREGATE GRADATION 
 
Mineral aggregate shall be of such size that percentage composition by 
weight, as determined by ASTM C136/C136M, will conform to the gradation 
specified in TABLE 1.  The table is based on aggregates of uniform specific 
gravity; percentages passing various sieves may be changed by the 
Contracting Officer when aggregates of varying specific gravities are used. 
 
TABLE 1.  AGGREGATE GRADATION 

Sieve Size (mm) Percent Passing 

37.5 1-1/2 inch --- 

25 1 inch 100 

19 3/4 inch 74-92 

12.5 1/2 inch 64-82 

9.5 3/8 inch 55-73 

4.75 No. 4 39-57 

2.36 No. 8 28-46 

1.18 No. 16 19-37 

0.60 No. 30 12-30 

0.30 No. 50 9-23 

0.15 No. 100 6-16 

0.075 No. 200 3-7 

 
 
2.5   COMPOSITION OF MIXTURE 
 
2.5.1   Job-Mix Formula (JMF) 
 
Submit mix design at least 15 days before it is to be used.  Do not produce 
bituminous mixture until a JMF has been approved by the Contracting Officer.  
The formula will indicate the percentage of each sieve fraction of 
aggregate, the percentage of bitumen, and the temperature of the completed 
mixture when discharged from the mixer.  The JMF will be allowed tolerances 
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given in TABLE 2 herein.  Bitumen content and aggregate gradation may be 
adjusted within the limits of tables specified herein to improve the paving 
mixtures, as directed, without adjustments in contract prices. 
 

TABLE 2.  JOB-MIX FORMULA TOLERANCES 

Material Tolerance, Plus or 
Minus 

Aggregate passing 4.75 mm No. 4 sieve or larger 5 percent 

Aggregate passing 2.36 mm, 1.18 mm, 0.60 mm and 0.30 mm 
Nos. 8, 16, 30, and 50 sieves 

4 percent 

Aggregate passing 0.15 mm and 0.075 mm Nos. 100 and 200 
sieves 

2 percent 

Bitumen 0.25 percent 

Temperature of mixing 13 degrees C 25 
degrees F 

 
 
2.5.2   Test Properties of Bituminous Mixtures 
 
The finished mixture shall meet requirements described below when tested in 
accordance with ASTM D6927.  All samples will be compacted with 75 blows of 
specified hammer on each side of sample. 

 
2.5.2.1   Stability, Flow, and Voids 
 
2.5.2.1.1   Nonabsorptive Aggregate 
 
When the water-absorption value of the entire blend of aggregate does not 
exceed 2.5 percent as determined by ASTM C127 and ASTM C128, aggregate is 
designated as nonabsorptive.  Use the apparent specific gravity in computing 
the voids total mix and voids filled with bitumen; the mixture shall meet 
the requirement in TABLE 3. 
 

TABLE 3.  NONABSORPTIVE AGGREGATE MIXTURE 

Test Property Limits 

Stability, minimum, kilonewtons pounds 8.01800 

Flow, maximum, 25/100-millimeter 1/100-inch units 16 

Voids total mix, percent 4-6 

Voids filled with bitumen, percent 65-75 

 
 
2.5.2.1.2   Absorptive Aggregate 
 
When the water-absorption value of the entire blend of aggregate exceeds 2.5 
percent as determined in ASTM C127 and ASTM C128, the aggregate is 
designated as absorptive.  Use bulk-impregnated specific gravity, as 
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determined from MIL-STD-620, in computing the percentages of the voids total 
mix and voids filled with bitumen; the mixture shall meet the requirements 
in TABLE 4. 
 

TABLE 4.  ABSORPTIVE AGGREGATE MIXTURE 

Test Property Limits 

Stability, minimum, kilonewtons pounds 8.01800 

Flow, maximum, 25/100-millimeter 1/100-inch units 16 

Voids total mix, percent 3-5 

Voids filled with bitumen, percent 70-80 

 
2.5.2.2   Reduction in Stability by Immersion 
 
If the index of retained stability of specimens of composite mixture as 
determined from COE CRD-C 652 is less than 75 percent, reject the aggregates 
or treat the bitumen with an approved antistripping agent.  The quantity or 
type of antistripping agent to add to the bitumen shall be sufficient, as 
approved, to produce an index of retained stability of not less than 75 
percent.  Payment will not be made for the addition of the antistripping 
agent that may be required. 

 
PART 3   EXECUTION 
 
3.1   CONDITIONING OF UNDERLYING COURSE 
 
Prior to placing the bituminous base course, clean the underlying surface of 
foreign or objectionable matter.  The condition of the underlying course 
will be inspected and approved. 

 
3.2   MIXING 
 
3.2.1   Preparation of Mineral Aggregates 
 
Place and maintain each aggregate stockpile in such a manner to prevent 
segregation.  Regulate rates of feed of aggregates so that the moisture 
content and temperature of aggregates will be within tolerances specified 
herein.  Provide dry storage for mineral filler. 

 
3.2.2   Preparation of Bituminous Mixtures 
 
Convey aggregates, mineral filler, and bitumen into the mixer in 
proportionate quantities required to meet the JMF.  Set the mixing time as 
required to obtain a uniform coating of the aggregate with the bituminous 
material.  The temperature of bitumen at time of mixing shall not exceed 300 
degrees F.  The temperature of aggregate and mineral filler in the mixer 
shall not exceed 325 degrees F when bitumen is added.  Overheated and 
carbonized mixtures or mixtures that foam will be rejected. 
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3.2.3   Water Content of Aggregates 
 
Perform drying operations to reduce the water content of mixture to less 
than 0.75 percent.  The water content test will be conducted in accordance 
with ASTM D2216.  If the water content is determined on hot bin samples, the 
water content will be a weighted average based on composition of blend. 

 
3.2.4   Storage of Bituminous Paving Mixture 
 
Store the mixture according to the requirements of AASHTO M 156. 

 
3.3   TRANSPORTATION OF BITUMINOUS MIXTURE 
 
Transport the bituminous mixture from the paving plant to the site in trucks 
having tight, clean, smooth beds lightly coated with an approved releasing 
agent to prevent adhesion of mixture to truck bodies.  Excessive releasing 
agent will be drained prior to loading.  Cover each load with canvas or 
other approved material of ample size to protect mixture from weather and 
prevent loss of heat.  Loads that have crusts of cold, unworkable material 
or have become wet by rain will be rejected.  Hauling over freshly placed 
material will not be permitted. 

 
3.4   PLACING 
 
Do not place bituminous mixtures without ample time to complete spreading 
and rolling during daylight hours, unless satisfactory artificial lighting 
is provided. 

 
3.4.1   Spraying of Contact Surfaces of Structures 
 
Spray contact surfaces of previously constructed pavement, curbs, manholes, 
and similar structures with a thin coat of bituminous material conforming to 
the requirements of Section 32 12 10 BITUMINOUS TACK AND PRIME COATS. 

 
3.4.2   Offsetting Joints in Bituminous Base Course 
 
Place the bituminous base course so that longitudinal joints will be offset 
from joints in the underlying course by at least 1 foot.  Transverse joints 
shall be offset by at least 2 feet from transverse joints in the underlying 
course. 

 
3.4.3   Use of Mechanical Spreader 
 
The range of temperatures of mixtures, when dumped into the mechanical 
spreader, shall be as approved.  Mixtures having temperatures less than 225 
degrees F when dumped into the mechanical spreader will be rejected.  Adjust 
the mechanical spreader and regulate the speed so that the surface of the 
course being laid will be smooth and continuous without tears and pulls, and 
of such depth that, when compacted, the surface will conform to the cross 
section, grade, and contour indicated.  Placing with respect to the center 
line, areas with crowned sections, or the high side of areas with one-way 
slope shall be as directed.  Place the mixture as nearly continuous as 
possible, and adjust the speed of placing as directed, to permit proper 
rolling.  When segregation occurs in the mixture during placing, suspend the 
spreading operation until the cause is determined and corrected.  Correct 
irregularities in alignment of the course left by the mechanical spreader by 
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trimming directly behind machine.  Immediately after trimming, the edges of 
the course shall be thoroughly compacted by tamping laterally with a lute.  
Distortion of the course during tamping will not be permitted. 

 
3.4.4   Placing Strips Succeeding Initial Strips 
 
In placing each succeeding strip after the initial strip has been spread and 
compacted as specified below, the screed of the mechanical spreader shall 
overlap previously placed strip 3 to 4 inches and shall be sufficiently high 
so that compaction will produce a smooth, dense joint.  The mixture placed 
on the edge of the previously placed strip by the mechanical spreader shall 
be pushed back to the edge of the strip being placed by using a lute.  
Excess mixture shall be removed and wasted. 

 
3.4.5   Handwork Behind Machine Spreading 
 
A sufficient number of shovelers and rakers shall follow the spreading 
machine, adding or removing hot mixture and raking mixtures as required to 
obtain a course that, when completed, will conform to all requirements 
specified herein.  Excessive handwork will not be permitted.  Broadcasting 
or fanning of the mixture over areas being compacted will not be permitted. 

 
3.4.6   Hand Spreading in Lieu of Machine Spreading 
 
In areas where the use of machine spreading is impractical, spread the 
mixture by hand.  Prevent segregation during spreading.  Spread the mixture 
uniformly with hot rakes in a loose layer of thickness that, when compacted, 
will conform to the required grade and thickness. 

 
3.5   GRADE AND SURFACE-SMOOTHNESS REQUIREMENTS 
 
Finished surfaces of bituminous base courses, when tested as specified 
below, shall conform to the gradeline and elevations shown and to surface-
smoothness requirements specified. 

 
3.5.1   Plan Grade 
 
Finished surfaces shall conform, within tolerances specified, to the lines, 
grades, and cross sections indicated.  Finished surfaces of runways, 
taxiways, and aprons shall vary not more than 0.04 foot from the plan 
gradeline or elevation established and approved at the site of work.  
Finished surfaces of nonaircraft traffic areas, such as blast pads and 
stabilized shoulders, shall vary not more than 0.06 foot from the plan 
gradeline and elevation established and approved at the site.  Finished 
surfaces at the juncture with other pavements shall coincide with finished 
surfaces of abutting pavements.  The 0.04-and 0.06-foot deviations from the 
plan gradeline and elevation will not be permitted in areas of pavements 
where closer conformance with plan grade and elevation is required for the 
proper functioning of drainage and other appurtenant structures involved. 

 
3.5.2   Surface Smoothness 
 
Finished surfaces shall not deviate from the testing edge of a 12 foot 
straightedge more than 1/4 inch in any direction. 
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3.5.3   Equipment 
 
Furnish and maintain at the site, in good condition, one straightedge for 
each bituminous paver for use in testing the finished surface.  
Straightedges shall be aluminum and have blades of box or box-girder cross 
section with flat bottom reinforced to insure rigidity and accuracy.  
Straightedges shall have handles to facilitate movement on pavement. 

 
3.6   COMPACTION OF MIXTURE 
 
Begin rolling as soon after placing as the mixture will bear roller without 
undue displacement.  Delays in rolling freshly spread mixture will not be 
permitted.  After the initial rolling, perform preliminary tests of the 
crown, grade, and smoothness.  Correct deficiencies so that the finished 
course will conform to requirements for the grade and smoothness specified 
herein.  After meeting crown, grade, and smoothness requirements, continue 
rolling until a density of at least 96 percent of laboratory compacted 
specimens of the same mixture is obtained.  Places inaccessible to rollers 
shall be thoroughly compacted with hot hand tampers. 

 
3.6.1   Testing of Mixture 
 
At the start of plant operation, a quantity of the mixture sufficient to 
construct a test section at least 50 feet long and two spreader widths wide 
shall be prepared.  The mixture shall be placed, spread, and rolled with 
equipment to be used in the project and in accordance with requirements 
specified above.  This test section shall be tested and evaluated and shall 
conform to all specified requirements.  If tests indicate that the pavement 
does not conform to specification requirements, make necessary adjustments 
immediately to plant operations and rolling procedures. Additional test 
sections shall be constructed and sampled for conformance to specification 
requirements.  In no case shall the Contractor start production of the 
bituminous base course mixture without approval. 

 
3.6.2   Correcting Deficient Areas 
 
Remove mixtures that become contaminated or are defective.  Skin patching of 
an area that has been rolled will not be permitted.  Cut holes the full 
thickness of the base course so that the sides are perpendicular and 
parallel to the direction of traffic and the edges are vertical.  Spray 
bulges with bituminous materials conforming to requirements of Section 32 12 
10 BITUMINOUS TACK AND PRIME COATS.  Place fresh paving mixture in the holes 
in sufficient quantity so that the finished surface will conform to grade, 
smoothness, and density requirements. 

 
3.7   JOINTS 
 
3.7.1   General 
 
Joints between old and new pavements or between successive day's work, or 
joints that have become cold because of delay, shall be made carefully to 
insure continuous bond between old and new sections of course.  All joints 
shall have the same texture, density, and smoothness as other sections of 
the course.  Contact surfaces of previously constructed pavements that have 
become coated with dust, sand, or other objectionable material shall be 
cleaned by brushing or cut back with approved power saw, as directed.  Spray 
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the surface against which new material is placed with a thin, uniform coat 
of bituminous material conforming to requirements of Section 32 12 10 
BITUMINOUS TACK AND PRIME COATS.  Apply the material far enough in advance 
of placement of the fresh mixture to insure adequate curing.  Take care to 
prevent damage or contamination of sprayed surface. 

 
3.7.2   Transverse Joints 
 
Pass the roller over the unprotected end of freshly placed mixture only when 
placing of the course is discontinued or when delivery of the mixture is 
interrupted to the extent that the unrolled material may become cold.  In 
all cases, cut back the edge of the previously placed course to expose an 
even, vertical surface for the full thickness of the course.  In continuing 
placement of the strip, position the mechanical spreader on the transverse 
joint so that sufficient hot mixture will be spread to obtain a joint after 
rolling that conforms to the required density and smoothness specified 
herein. 

 
3.7.3   Longitudinal Joints 
 
Cut back edges of a previously placed strip that have cooled or are 
irregular, honeycombed, poorly compacted, damaged, or otherwise defective, 
and unsatisfactory sections of the joint to expose a clean, sound surface 
for the full thickness of the course as directed. 

 
3.8   EDGES OF PAVEMENT 
 
Neatly trim bulges adjacent to shoulders to the line. 

 
3.9   PROTECTION OF PAVEMENT 
 
After final rolling of the pavement, do not permit vehicular traffic of any 
kind until the pavement has cooled to ambient temperature. 

     
-- End of Section -- 
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SECTION 32 12 10 
 

BITUMINOUS TACK AND PRIME COATS 
08/08 

 
PART 1   GENERAL 
 
1.1   UNIT PRICES 
 
1.1.1   Waybills and Delivery Tickets 
 
Before the final statement is allowed, file with the Contracting Officer 
certified waybills and certified delivery tickets for all bituminous 
materials used in the construction of the pavement covered by the contract.  
These submittals are required for Unit Pricing bid only.  Do not remove 
bituminous material from storage until the initial outage and temperature 
measurements have been taken.  The delivery or storage units will not be 
released until the final outage has been taken. 

 
1.2   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO) 

 
AASHTO M 20 (1970; R 2004) Penetration-Graded Asphalt 

Cement 
 
AASHTO M 226 (1980; R 2008) Standard Specification for 

Viscosity-Graded Asphalt Cement 
 
AASHTO M 81 (1992; R 2008) Standard Specification for 

Cut-Back Asphalt (Rapid-Curing Type) 
 
AASHTO M 82 (1975; R 2008) Standard Specification for 

Cut-Back Asphalt (Medium-Curing Type) 
 
AASHTO T 102 (2009) Standard Method of Test for Spot Test 

of Asphaltic Materials 
 
AASHTO T 40 (2002; R 2006) Sampling Bituminous Materials 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM D1250 (2008) Standard Guide for Use of the 

Petroleum Measurement Tables 
 
ASTM D140/D140M (2009) Sampling Bituminous Materials 

 
ASTM D2026/D2026M (1997; E 2010; R 2010) Cutback Asphalt (Slow-

Curing Type) 
 
ASTM D2027/D2027M (2010) Cutback Asphalt (Medium-Curing Type) 
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ASTM D2028/D2028M (2010) Cutback Asphalt (Rapid-Curing Type) 
 
ASTM D2397 (2012) Standard Specification for Cationic 

Emulsified Asphalt 
 
ASTM D2995 (1999; R 2009) Determining Application Rate 

of Bituminous Distributors 
 
ASTM D3381/D3381M (2012) Viscosity-Graded Asphalt Cement for 

Use in Pavement Construction 
 
ASTM D946/D946M (2009a) Penetration-Graded Asphalt Cement for 

Use in Pavement Construction 
 
ASTM D977 (2012b) Emulsified Asphalt 

 
1.3   SYSTEM DESCRIPTION 
 
1.3.1   General Requirements 
 
Plant, equipment, machines and tools used in the work are subject to 
approval and shall be maintained in a satisfactory working condition at all 
times.  Calibrated equipment such as asphalt distributors, scales, batching 
equipment, spreaders and similar equipment, should have been recalibrated by 
a calibration laboratory within 12 months prior to commencing work and every 
12 months thereafter, by such laboratory from the date of recalibration, 
during the term of the contract. 

 
1.3.2   Bituminous Distributor 
 
Provide a distributor with pneumatic tires of such size and number that the 
load produced on the base surface does not exceed 650 psi of tire width to 
prevent rutting, shoving or otherwise damaging the base surface or other 
layers in the pavement structure.  Design and equip the distributor to spray 
the bituminous material in a uniform coverage at the specified temperature, 
at readily determined and controlled rates from 0.05 to 2.0 gallons per 
square yard, with a pressure range of 25 to 75 psi and with an allowable 
variation from the specified rate of not more than plus or minus 5 percent, 
and at variable widths.  Include with the distributor equipment a separate 
power unit for the bitumen pump, full-circulation spray bars, tachometer, 
pressure gauges, volume-measuring devices, adequate heaters for heating of 
materials to the proper application temperature, a thermometer for reading 
the temperature of tank contents, and a hand hose attachment suitable for 
applying bituminous material manually to areas inaccessible to the 
distributor.  Equip the distributor to circulate and agitate the bituminous 
material during the heating process. 

 
1.3.3   Heating Equipment for Storage Tanks 
 
The equipment for heating the bituminous material shall be steam, electric, 
or hot oil heaters.  Provide steam heaters consisting of steam coils and 
equipment for producing steam, so designed that the steam cannot get into 
the material.  Fix an armored thermometer to the tank with a temperature 
range from 40 to 400 degrees F so that the temperature of the bituminous 
material may be determined at all times. 
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1.3.4   Power Brooms and Power Blowers 
 
Use power brooms and power blowers suitable for cleaning the surfaces to 
which the bituminous coat is to be applied. 

 
1.4   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES: 

 
SD-03 Product Data 

 
Waybills and Delivery Tickets 

 
  Waybills and delivery tickets, during progress of the work. 

 
SD-06 Test Reports 

 
Sampling and Testing 

 
  Copies of all test results for emulsified asphalt, and bituminous 
materials, within 24 hours of completion of tests.  Certified 
copies of the manufacturer's test reports indicating temperature 
viscosity relationship for cutback asphalt, compliance with 
applicable specified requirements, not less than 30 days before the 
material is required in the work. 

 
1.5   DELIVERY, STORAGE, AND HANDLING 
 
Inspect the materials delivered to the site for contamination and damage.  
Unload and store the materials with a minimum of handling. 

 
1.6   ENVIRONMENTAL REQUIREMENTS 
 
Apply bituminous coat only when the surface to receive the bituminous coat 
is dry.  Apply bituminous coat only when the atmospheric temperature in the 
shade is 50 degrees F or above and when the temperature has not been below 
35 degrees F for the 12 hours prior to application, unless otherwise 
directed. 

 
PART 2   PRODUCTS 
 

2.1   Prime Coat 
 
2.1.1   Emulsified Asphalt 
 
Provide emulsified asphalt conforming to ASTM D977, Type SS-1 or SS1h ASTM 
D2397, Type CSS-1 or CSS-1h. 

 
2.2   TACK COAT 
 
2.2.1  Emulsified Asphalt 
 
Provide emulsified asphalt conforming to ASTM D977, Type SS-1 or SS1h ASTM 
D2397, Type CSS-1 or CSS-1h.  Dilute the emulsified asphalt with equal parts 
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of water.  The base asphalt used to manufacture the emulsion shall show a 
negative spot when tested in accordance with AASHTO T 102 using standard 
naphtha. 

 
PART 3   EXECUTION 
 
3.1   PREPARATION OF SURFACE 
 
Immediately before applying the bituminous coat, remove all loose material, 
dirt, clay, or other objectionable material from the surface to be treated 
by means of a power broom or blower supplemented with hand brooms.  The 
surface shall be dry and clean at the time of treatment. 

 
3.2   APPLICATION RATE 
 
The exact quantities within the range specified, which may be varied to suit 
field conditions, will be determined by the Contracting Officer. 

 
3.2.1   Tack Coat 
 
Apply bituminous material for the tack coat in quantities of not less than 
0.05 gallon nor more than 0.15 gallon per square yard of pavement surface. 

 
3.2.2   Prime Coat 
 
Apply bituminous material for the prime coat in quantities of not less than 
0.15 gallon nor more than 0.40 gallon per square yard of pavement surface. 
 
3.3   APPLICATION TEMPERATURE 
 
3.3.1   Viscosity Relationship 
 
Asphalt application temperature shall provide an application viscosity 
between 10 and 60 seconds, Saybolt Furol, or between 20 and 120 centistokes, 
kinematic.  Furnish the temperature viscosity relation to the Contracting 
Officer. 

 
3.3.2   Temperature Ranges 
 
The viscosity requirements determine the application temperature to be used.  
The following is a normal range of application temperatures: 

 
Liquid Asphalts 

                            ------------------- 
 
                SC-70                        120-225 degrees F 
                SC-250                       165-270 degrees F 
                MC-30                         85-190 degrees F 

    MC-70                        120-225 degrees F 
    MC-250                       165-270 degrees F                     

                RC-70                        120-200 degrees F 
                RC-250                       165-250 degrees F 
 

Paving Grade Asphalts 
                         ------------------------- 
 

Penetration Grades 
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                           ---------------------- 
 
                200-300                      plus 265 degrees F 
                120-150                      plus 270 degrees F 
                85-100                       plus 280 degrees F 
  

Viscosity Grades 
                            -------------------- 
 
                AC 2.5                       plus 270 degrees F 
                AC 5                         plus 280 degrees F 
                AC 10                        plus 280 degrees F 
  
                AR 1000                      plus 275 degrees F 
                AR 2000                      plus 285 degrees F 
                AR 4000                      plus 290 degrees F 
  

Emulsions 
                              ------------- 
                RS-1                         70-140 degrees F 
                MS-1                         70-160 degrees F 
                HFMS-1                       70-160 degrees F 
                SS-1                         70-160 degrees F 
                SS-1h                        70-160 degrees F 
                CRS-1                       125-185 degrees F 
                CSS-1                        70-160 degrees F 
                CSS-1h                       70-160 degrees F 
 
These temperature ranges exceed the flash point of the material and care 
should be taken in their heating. 

 
3.4   APPLICATION 
 
3.4.1   General 
 
Following preparation and subsequent inspection of the surface, apply the 
bituminous prime or tack coat with the Bituminous Distributor at the 
specified rate with uniform distribution over the surface to be treated.  
Properly treat all areas and spots missed by the distributor with the hand 
spray.  Until the succeeding layer of pavement is placed, maintain the 
surface by protecting the surface against damage and by repairing deficient 
areas at no additional cost to the Government.  If required, spread clean 
dry sand to effectively blot up any excess bituminous material.  No smoking, 
fires, or flames other than those from the heaters that are a part of the 
equipment are permitted within 25 feet of heating, distributing, and 
transferring operations of bituminous material other than bituminous 
emulsions.  Prevent all traffic, except for paving equipment used in 
constructing the surfacing, from using the underlying material, whether 
primed or not, until the surfacing is completed. The bituminous coat shall 
conform to all requirements as described herein. 

 
3.4.2   Prime Coat 
 
Apply a prime coat at locations shown on the Drawings. Apply the bituminous 
material uniformly over the surface to be treated at a pressure range of 25 
to 75 psi and at the rate of not less than 0.20 gallon not more than 0.30 
gallon per square yard.  To obtain uniform application of the prime coat on 
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the surface treated at the junction of previous and subsequent applications, 
spread building paper on the surface for a sufficient distance back from the 
ends of each application to start and stop the prime coat on the paper and 
to ensure that all sprayers will operate at full force on the surface to be 
treated.  Immediately after application remove and destroy the building 
paper. 

 
3.4.3   Tack Coat 
 
Apply tack coat at the locations shown on the drawings.  Apply the tack coat 
when the surface to be treated is dry.  Immediately following the 
preparation of the surface for treatment, apply the bituminous material by 
means of the bituminous distributor, within the limits of temperature 
specified herein and at a rate of not less than 0.05 gallon nor more than 
0.15 gallon of diluted emulsion per square yard.  Apply the bituminous 
material so that uniform distribution is obtained over the entire surface to 
be treated.  Treat lightly coated areas and spots missed by the distributor 
with the bituminous material.  Following the application of bituminous 
material, allow the surface to cure without being disturbed for period of 
time necessary to permit setting of the tack coat.  Apply the bituminous 
tack coat only as far in advance of the placing of the overlying layer as 
required for that day's operation.  Maintain and protect the treated surface 
from damage until the succeeding course of pavement is placed. 

 
3.5   CURING PERIOD 
 
Following application of the bituminous material and prior to application of 
the succeeding layer of pavement, allow the bituminous coat to cure and to 
obtain evaporation of any volatiles or moisture.  Maintain the coated 
surface until the succeeding layer of pavement is placed, by protecting the 
surface against damage and by repairing and recoating deficient areas.  
Allow the prime coat to cure without being disturbed for a period of at 
least 48 hours or longer, as may be necessary to attain penetration into the 
treated course.  Furnish and spread enough sand to effectively blot up and 
cure excess bituminous material. 

 
3.6   FIELD QUALITY CONTROL 
 
Samples of the bituminous material shall be tested for compliance with the 
applicable specified requirements.  A sample shall be obtained and tested by 
the Contractor. 

 
3.7   SAMPLING AND TESTING 
 
Perform sampling and testing by an approved commercial testing laboratory or 
by facilities furnished by the Contractor.  No work requiring testing will 
be permitted until the facilities have been inspected and approved. 

 
3.7.1   Sampling 
 
The samples of bituminous material, unless otherwise specified, shall be in 
accordance with ASTM D140/D140M or AASHTO T 40.  Sources from which 
bituminous materials are to be obtained shall be selected and notification 
furnished the Contracting Officer within 15 days after the award of the 
contract. 

 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 413 

3.7.2   Calibration Test 
 
Furnish all equipment, materials, and labor necessary to calibrate the 
bituminous distributor.  Calibration shall be made with the approved job 
material and prior to applying the bituminous coat material to the prepared 
surface.  Calibrate the bituminous distributor in accordance with ASTM D2995. 

 
3.7.3   Trial Applications 
 
Before providing the complete bituminous coat, apply three lengths of at 
least 100 feet for the full width of the distributor bar to evaluate the 
amount of bituminous material that can be satisfactorily applied. 

 
3.7.3.1   Tack Coat Trial Application Rate 
 
Unless otherwise authorized, apply the trial application rate of bituminous 
tack coat materials in the amount of 0.05 gallons per square yard.  Other 
trial applications shall be made using various amounts of material as may be 
deemed necessary. 

 
3.7.3.2   Prime Coat Trial Application Rate 
 
Unless otherwise authorized, apply the trial application rate of bituminous 
materials in the amount of 0.25 gallon per square yard.  Other trial 
applications shall be made using various amounts of material as may be 
deemed necessary. 

 
3.7.4   Sampling and Testing During Construction 
 
Perform quality control sampling and testing as required in paragraph FIELD 
QUALITY CONTROL. 

 
3.8   TRAFFIC CONTROLS 
 
Keep traffic off surfaces freshly treated with bituminous material.  Provide 
sufficient warning signs and barricades so that traffic will not travel over 
freshly treated surfaces. 

 
     
-- End of Section --  
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SECTION 32 13 11 

 
CONCRETE PAVEMENT FOR AIRFIELDS AND OTHER HEAVY-DUTY PAVEMENTS 

11/15 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO) 
 

AASHTO M 182 (2005; R 2012)  Standard Specification for 
Burlap Cloth Made from Jute or Kenaf and 
Cotton Mats 

 
ACI INTERNATIONAL (ACI) 

 
ACI 211.1 (1991; R 2009) Standard Practice for 

Selecting Proportions for Normal, Heavyweight, 
and Mass Concrete 

 
ACI 214R (2011) Evaluation of Strength Test Results of 

Concrete 
 
ACI 301 (2005; Errata 2008) Specifications for 

Structural Concrete 
 
ACI 305R (2010) Guide to Hot Weather Concreting 

 
ACI 306R (2010) Guide to Cold Weather Concreting 

 
ACI 325.9R (1991; R 1997) Guide for Construction of 

Concrete Pavements and Bases 
 

ASTM INTERNATIONAL (ASTM) 
 
ASTM A1064/A1064M (2015) Standard Specification for Carbon-

Steel Wire and Welded Wire Reinforcement, 
Plain and Deformed, for Concrete 

 
ASTM A184/A184M (2006; E2011) Standard Specification for 

Fabricated Deformed Steel Bar Mats for 
Concrete Reinforcement 

 
ASTM A615/A615M (2015a; E 2015) Standard Specification for 

Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement 

 
ASTM A775/A775M (2007b; R 2014) Standard Specification for 

Epoxy-Coated Steel Reinforcing Bars 
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ASTM A996/A996M (2015) Standard Specification for Rail-Steel 

and Axle-Steel Deformed Bars or Concrete 
Reinforcement 

 
ASTM C1017/C1017M (2013; E 2015) Standard Specification for 

Chemical Admixtures for Use in Producing 
Flowing Concrete 

 
ASTM C1064/C1064M (2011) Standard Test Method for Temperature 

of Freshly Mixed Hydraulic-Cement Concrete 
 
ASTM C1077 (2015) Standard Practice for Laboratories 

Testing Concrete and Concrete Aggregates for 
Use in Construction and Criteria for 
Laboratory Evaluation 

 
ASTM C1116/C1116M (2008) Standard Specification for Fiber-

Reinforced Concrete 
 
ASTM C117 (2013) Standard Test Method for Materials 

Finer than 75-um (No. 200) Sieve in Mineral 
Aggregates by Washing 

 
ASTM C123/C123M (2014) Standard Test Method for Lightweight 

Particles in Aggregate 
 
ASTM C1260 (2014) Standard Test Method for Potential 

Alkali Reactivity of Aggregates (Mortar-Bar 
Method) 

 
ASTM C131 (2014) Standard Test Method for Resistance to 

Degradation of Small-Size Coarse Aggregate by 
Abrasion and Impact in the Los Angeles 
Machine 

 
ASTM C136 (2014) Standard Test Method for Sieve 

Analysis of Fine and Coarse Aggregates 
 
ASTM C142/C142M (2010) Standard Test Method for Clay Lumps 

and Friable Particles in Aggregates 
 
ASTM C138/C138M (2014) Standard Test Method for Density 

("Unit Weight"), Yield, and Air Content 
(Gravimetric) of Concrete 

 
ASTM C142/C142M (2010) Standard Test Method for Clay Lumps 

and Friable Particles in Aggregates 
 
ASTM C143/C143M (2012) Standard Test Method for Slump of 

Hydraulic-Cement Concrete 
 
ASTM C150/C150M (2015) Standard Specification for Portland 

Cement 
 
ASTM C1567 (2013) Standard Test Method for Potential 

Alkali-Silica Reactivity of Combinations of 
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Cementitious Materials and Aggregate 
(Accelerated Mortar-Bar Method) 

 
ASTM C1602/C1602M (2012) Standard Specification for Mixing 

Water Used in Production of Hydraulic Cement 
Concrete 

 
ASTM C1646/C1646M (2008a) Making and Curing Test Specimens for 

Evaluating Frost Resistance of Coarse 
Aggregate in Air-Entrained Concrete by Rapid 
Freezing and Thawing 

 
ASTM C172/C172M (2014a) Standard Practice for Sampling 

Freshly Mixed Concrete 
 
ASTM C174/C174M (2013) Standard Test Method for Measuring 

Thickness of Concrete Elements Using Drilled 
Concrete Cores 

 
ASTM C192/C192M (2014) Standard Practice for Making and 

Curing Concrete Test Specimens in the 
Laboratory 

 
ASTM C231/C231M (2014) Standard Test Method for Air Content 

of Freshly Mixed Concrete by the Pressure 
Method 

 
ASTM C260/C260M (2010a) Standard Specification for Air-

Entraining Admixtures for Concrete 
 
ASTM C29/C29M (2009) Standard Test Method for Bulk Density 

("Unit Weight") and Voids in Aggregate 
 
ASTM C294 (2012) Standard Descriptive Nomenclature for 

Constituents of Concrete Aggregates 
 
ASTM C295/C295M (2012) Petrographic Examination of Aggregates 

for Concrete 
 
ASTM C309 (2011) Standard Specification for Liquid 

Membrane-Forming Compounds for Curing 
Concrete 

 
ASTM C31/C31M (2012) Standard Practice for Making and 

Curing Concrete Test Specimens in the Field 
 
ASTM C33/C33M (2013) Standard Specification for Concrete 

Aggregates 
 
ASTM C39/C39M (2015a) Standard Test Method for Compressive 

Strength of Cylindrical Concrete Specimens 
 
ASTM C42/C42M (2013) Standard Test Method for Obtaining and 

Testing Drilled Cores and Sawed Beams of 
Concrete 
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ASTM C494/C494M (2015a) Standard Specification for Chemical 
Admixtures for Concrete 

 
ASTM C595/C595M (2015; E 2015) Standard Specification for 

Blended Hydraulic Cements 
 
ASTM C618 (2012a) Standard Specification for Coal Fly 

Ash and Raw or Calcined Natural Pozzolan for 
Use in Concrete 

 
ASTM C666/C666M (2015) Resistance of Concrete to Rapid 

Freezing and Thawing 
 
ASTM C78/C78M (2015a) Standard Test Method for Flexural 

Strength of Concrete (Using Simple Beam with 
Third-Point Loading) 

 
ASTM C88 (2013) Standard Test Method for Soundness of 

Aggregates by Use of Sodium Sulfate or 
Magnesium Sulfate 

 
ASTM C881/C881M (2014) Standard Specification for Epoxy-

Resin-Base Bonding Systems for Concrete 
 
ASTM C94/C94M (2015) Standard Specification for Ready-Mixed 

Concrete 
 
ASTM C989/C989M (2014) Standard Specification for Ground 

Granulated Blast-Furnace Slag for Use in 
Concrete and Mortars 

 
ASTM D1751 (2004; E 2013; R 2013)) Standard 

Specification for Preformed Expansion Joint 
Filler for Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types) 

 
ASTM D1752 (2004a; R 2013) Standard Specification for 

Preformed Sponge Rubber Cork and Recycled PVC 
Expansion 

 
ASTM D2995 (1999; R 2009) Determining Application Rate 

of Bituminous Distributors 
 
ASTM D4791 (2010) Flat Particles, Elongated Particles, 

or Flat and Elongated Particles in Coarse 
Aggregate 

 
ASTM D75/D75M (2014) Standard Practice for Sampling 

Aggregates 
 
ASTM E1274 (2003; R 2012) Standard Test Method for 

Measuring Pavement Roughness Using a 
Profilograph 

 
NATIONAL READY MIXED CONCRETE ASSOCIATION (NRMCA) 
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NRMCA QC 3 (2011) Quality Control Manual: Section 3, 
Plant Certifications Checklist: Certification 
of Ready Mixed Concrete Production Facilities 

 
U.S. ARMY CORPS OF ENGINEERS (USACE) 

 
COE CRD-C 130 (2001) Standard Recommended Practice for 

Estimating Scratch Hardness of Coarse 
Aggregate Particles 

 
COE CRD-C 143 (1962) Specifications for Meters for 

Automatic Indication of Moisture in Fine 
Aggregate 

 
COE CRD-C 171 (1994) Standard Test Method for Determining 

Percentage of Crushed Particles in Aggregate 
 
COE CRD-C 300 (1990) Specifications for Membrane-Forming 

Compounds for Curing Concrete 
 
COE CRD-C 521 (1981) Standard Test Method for Frequency and 

Amplitude of Vibrators for Concrete 
 
COE CRD-C 55 (1992) Test Method for Within-Batch 

Uniformity of Freshly Mixed Concrete 
 
COE CRD-C 662 (2009) Determining the Potential Alkali-

Silica Reactivity of Combinations of 
Cementitious Materials, Lithium Nitrate 
Admixture and Aggregate (Accelerated Mortar-
Bar Method) 

 
U.S. DEPARTMENT OF DEFENSE (DOD) 

 
MIL-DTL-24441/20 (Rev A) Paint, Epoxy-Polyamide, Green Primer, 

Formula 150, Type III 
 
UFC 3-270-03 Concrete Crack and Partial-Depth Spall Repair 

 
1.2   SYSTEM DESCRIPTION 
 
This section is intended to stand alone for construction of concrete 
pavement.  However, where the construction covered herein interfaces with 
other sections, the construction at each interface must conform to the 
requirements of both this section and the other section, including 
tolerances for both. 

 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-03 Product Data 

 
Equipment 
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a. A certified copy of the NRMCA QC Manual Section 3 Concrete 

Plant Certification Checklist. 
 

b. A description of the equipment proposed for the machine and 
hand placing, consolidating and curing of the concrete mixture, 
method of control, and manufacturer's literature on the paver 
and finisher. 

 
Proposed Techniques; G 

 
  Placing and protection methods; paving sequence; jointing pattern; 
data on curing equipment; demolition of existing pavements; as 
specified. 

 
SD-05 Design Data 

 
Preliminary Proposed Proportioning; G 
 
Proportioning Studies; G 

 
  The results of the mixture proportioning studies must be signed 
and stamped by the registered professional engineer having 
technical responsibility for the mix design study and submitted at 
least 30 days prior to commencing concrete placing operations.  The 
results must include a statement giving the maximum nominal coarse 
aggregate size and the weights and volumes of each ingredient 
proportioned on a one cubic yard basis.  Base aggregate quantities 
on the mass in a saturated surface dry condition.  Accompany the 
recommended mixture proportions by test results demonstrating that 
the proportions selected will produce concrete of the qualities 
indicated. The submittal must include: 

 
a. Coarse and fine aggregate gradations and plots. 
b. Combined aggregate gradation and coarseness/workability plots. 
c. Coarse aggregate quality test results, including deleterious 

materials. 
d. Fine aggregate quality test results. 
e. Mill certificates for cement, pozzolan, and GGBF slag. 
f. Certified test results for air entraining, water reducing, 

retarding, non-chloride accelerating, and Lithium Nitrate 
admixtures. 

g. Specified flexural strength, slump, and air content. 
h. Documentation for average CQC flexural strength increase. 
i. Recommended proportions/volumes for proposed mixture and 

trial water-cementitious materials ratios. 
j. Individual beam and cylinder breaks. 
k. Flexural and compressive strength summaries and plots. 
l. Correlation ratios for acceptance testing and CQC testing. 
m. Historical record of test results, documenting production 

standard deviation (if available). 
 

SD-06 Test Reports 
 

Sampling and Testing; G 
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  Certified copies of laboratory test reports and sources for 
cement, pozzolan, GGBF, aggregates, admixtures, curing compound, 
epoxy, and proprietary patching materials proposed for use on this 
project.  All aggregate tests must have been performed no earlier 
than 6 months prior to contract award. 

 
Concrete Slump 

 
Air Content 

 
Pavement Thickness 

 
Flexural Strength 

 
Control Charts 

 
SD-07 Certificates 

 
Contractor Quality Control Staff; G 

 
  American Concrete Institute certification for Contractor Quality 
Control staff.  

 
Laboratory Accreditation; G 

 
  Accreditation of the commercial laboratory by an independent 
evaluation authority, indicating conformance to ASTM C1077, 
including all applicable test procedures. 

 
Commercial Laboratory; G, ED 

 
  USACE validation letter for commercial laboratory. 

 
 
1.4   ACCEPTABILITY OF WORK 
 
The pavement will be accepted on the basis of tests made by the Government 
and by the Contractor or its suppliers, in accordance with paragraph: 
Testing and Inspection for Contractor Quality Control and as specified 
herein.  The Government may, at its discretion, make check tests to validate 
the results of the Contractor's testing.  Take concrete samples at the 
placement to determine the slump, air content, and strength of the concrete.  
Make test cylinders for determining conformance with the strength 
requirements of these specifications and, when required, for determining the 
time at which pavements may be placed into service.  Determine all air 
content measurements in accordance with ASTM C231/C231M.  Perform all slump 
tests in accordance with ASTM C143/C143M.  Fabricate all test cylinders in 
accordance with ASTM C192/C192M; cure in accordance with ASTM C31/C31M; and 
test in accordance with ASTM C78/78M.  Ensure core samples to determine in-
place thickness of the concrete pavement are in accordance with paragraph: 
Test for Pavement Thickness.  Furnish all materials, labor, and facilities 
required for molding, curing, testing, and protecting test specimens and 
core samples at the site and in the laboratory. 

 
1.4.1   Evaluation Sampling 
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Ensure sampling, testing, and mixture proportioning is performed by a 
commercial Testing Laboratory, conforming with ASTM C1077.  The individuals 
who sample and test concrete and concrete constituents must be certified as 
American Concrete Institute (ACI) Concrete Field Testing Technicians, Grade 
I.  The individuals who perform the inspection of concrete must be certified 
as ACI Concrete Construction Inspector, Level II.  All mix design, weekly 
quality control reports, smoothness reports, and project certification 
reports must be signed by a Registered Engineer. 

 
1.4.2   Surface Testing 
 
Perform surface testing for surface smoothness , edge slump and plan grade 
as indicated below by the Testing Laboratory.  Properly reference the 
measurements in accordance with paving lane identification and stationing, 
and a report given to the Government within 24 hours after measurement is 
made.  Provide a final report of surface testing, signed by a Registered 
Engineer, containing all surface measurements and a description of all 
actions taken to correct deficiencies, to the Government upon conclusion of 
surface testing. 

 
1.4.2.1   Smoothnesss 
 
Straightedge Testing:  The finished surfaces of the pavements shall have no 
abrupt change of 1/4 inch or more, and all pavements shall be within the 
limits specified hereinafter when checked with an approved 12 foot 
straightedge.  Runways and taxiways shall have a variation from the 
specified straight edge not greater than 1/8 inch in the longitudinal 
direction and not greater than 1/4 inch in the transverse direction.  All 
other airfield areas have a variation from a straight edge not greater than 
1/4 inch in either the longitudinal or transverse direction.   

 
1.4.2.2   Testing Method 
 
After the concrete has hardened sufficiently to permit walking thereon, but 
not later than 48 hours after placement, test the entire surface of the 
pavement in each lot in such a manner as to reveal all surface 
irregularities exceeding the tolerances specified above.  If any pavement 
areas are ground, these areas shall be retested immediately after diamond 
grinding.  Test the entire area of the pavement in both a longitudinal and a 
transverse direction on parallel lines.  The transverse lines shall be 15 
feet or less apart, as directed. The longitudinal lines shall be at the 
centerline of each paving lane shown on the drawings, regardless of whether 
the Contractor is allowed to pave two lanes at a time, and at the 1/8th 
point in from each side of the lane.  Other areas having obvious deviations 
shall also be tested.  Longitudinal testing lines shall be continuous across 
all joints.  Transverse testing lines for pilot lanes shall be carried to 
construction joint lines and for fill-in lanes shall be carried 24 inches 
across construction joints, and the readings in this area applied to the 
fill-in lane.  Straightedge testing of the longitudinal edges of slipformed 
pilot lanes shall also be performed before paving fill-in lanes as specified 
below.  
 
a. Hold the straightedge in contact with the surface and moved ahead one-

half the length of the straightedge for each successive measurement.  
Determine the amount of surface irregularity by placing the freestanding 
(unleveled) straightedge on the pavement surface and measuring the 
maximum gap between the straightedge and the pavement surface. 
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Measurements shall be determined along the entire length of the straight 
edge. 

 
1.4.2.3   Plan Grade 
 
Within 5 days after paving, test the finished surface of the pavement area 
by running lines of levels at intervals corresponding with every 
longitudinal and transverse joint to determine the elevation at each joint 
intersection.  Record the results of this survey and provide a copy to the 
Government at the completion of the survey.  The finished surfaces of 
airfield runway, taxiway, and apron pavements shall vary not more than 1/2 
inch above or below the plan grade line or elevation indicated.  The 
surfaces of other pavements shall vary not more than 3/4 inch. 

 
1.4.2.4   Areas Defective in Plan Grade or Smoothness 
 
In areas not meeting the specified limits for surface smoothness and plan 
grade, reduce high areas to attain the required smoothness and grade, at no 
additional cost to the Government.  Reduce high areas by grinding the 
hardened concrete with an approved diamond grinding machine after the 
concrete is 14 days or more old.  Ensure the depth of diamond grinding does 
not exceed 1/4 inch.  Remove and replace all pavement areas requiring plan 
grade or surface smoothness corrections in excess of the limits specified 
above, in conformance with paragraph REPAIR, REMOVAL, REPLACEMENT OF NEWLY 
CONSTRUCTED SLABS.   
 

1.4.3   Thickness 
 
Each lot of pavement will be evaluated for acceptance and payment adjustment 
in accordance with the following procedure.  Two cores, between 4 and 6 
inches in diameter, shall be drilled from the pavement, per sublot (8 per 
lot).  The Contractor is responsible for drilling the cores within 3 days 
after lot placement, filling the core holes with an approved non-shrink 
concrete, respraying the cored areas with curing compound, and for measuring 
the cores.  Each core shall be inspected for voids, thickness of paste on 
the surface, and depth of reinforcement (if required).  Provide the results 
with the thickness measurement data.  Eight measurements of thickness shall 
be made around the circumference of each core and one in the center, in 
accordance with ASTM C174/C174M, using calibrated calipers for specimens 
longer than 10 inches.  The pavement thickness from the 8 cores for the lot 
shall be averaged and shall be evaluated as described in paragraph: PAYMENT 
ADJUSTMENT FOR THICKNESS below. 
 

1.4.3.1   Payment Adjustment for Thickness 
 
Using the Average Thickness of the lot, determine the computed percent 
payment for thickness by entering the following table: 
 

Computed Percent Payment for Thickness 

  Deficiency in Thickness 

Determined by cores 
millimetersInches 

Pavements Equal To or 
Over 200 mm 8 Inches 

Thick 

Pavements Less Than 200 
mm 8 Inches Thick 
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0.00 to 6.20.00 to 0.24 100 100 

6.3 to 12.50.25 to 0.49 75 65 

12.6 to 18.90.50 to 0.74 50 0 

19.0 0.75 or greater 0 0 

 
Where 0 percent payment is indicated, remove the entire lot and replace at 
no additional cost to the Government.  Where either of the two cores from a 
sublot show a thickness deficiency of 0.75 inch or greater or 0.50 inch for 
pavements 8 inches or less in thickness, drill two more cores in the sublot 
and compute the average thickness of the four cores.  If this average shows 
a thickness deficiency of 0.75 inch or more, or 0.50 inch for pavements 8 
inches or less in thickness, remove the entire sublot. 

 
1.4.4   Diamond Grinding of PCC Surfaces 
 
In areas not meeting the specified limits for surface smoothness and plan 
grade, high areas shall be reduced to attain the required smoothness and 
grade, except as depth is limited below.  High areas shall be reduced by 
grinding the hardened concrete with an approved diamond grinding machine 
after the concrete is 14 days or more old.  Grinding shall be accomplished 
by sawing with an industrial diamond abrasive which is impregnated in the 
saw blades.  The saw blades shall be assembled in a cutting head mounted on 
a machine designed specifically for diamond grinding that will produce the 
required texture and smoothness level without damage to the concrete 
pavement or joint faces.  The saw blades shall be 1/8-inch wide and there 
shall be a minimum of 55 to 60 blades per 12 inches of cutting head width 
depending on the hardness of the aggregate.  Each machine shall be capable 
of cutting a path 3 to 4 ft wide.  Grinding equipment that causes ravels, 
aggregate fractures, spalls or disturbance to the joints will not be 
permitted.  The area corrected by grinding the surface of the hardened 
concrete shall not exceed 10 percent of the total area of any sublot.  The 
depth of diamond grinding shall not exceed 1/4 inch.  All pavement areas 
requiring plan grade or surface smoothness corrections in excess of the 
limits specified above, shall be removed and replaced in conformance with 
paragraph REPAIR, REMOVAL, REPLACEMENT OF NEWLY CONSTRUCTED SLABS.  All 
areas in which diamond grinding has been performed will be subject to the 
thickness tolerances specified in paragraph: Thickness, above. 

 
1.5   ACCEPTABILITY OF WORK 
 
The materials and the pavement itself will be accepted on the basis of tests 
made by the Contractor, using a commercial accredited laboratory.  The 
Government may make check tests to validate the results of the Contractor's 
testing.  If the results of the Contractor tests vary by less than 2.0 
percent of the Government's test results, the results of the Contractor's 
tests will be used.  If the results of the Government and Contractor tests 
vary by 2.0 percent, but less than 4.0 percent, the average of the two will 
be considered the value to be used.  If these vary by 4.0 percent or more, 
each sampling and testing procedure shall be carefully evaluated and both 
the Government and the Contractor shall take another series of tests on 
duplicate samples of material.  If these vary by 4.0 percent or more, the 
results of the tests made by the Government shall be used and the Government 
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will continue check testing of this item on a continuous basis until the two 
sets of tests agree within less than 4.0 percent on a regular basis.  
Testing performed by the Government will in no way at any time relieve the 
Contractor from the specified testing requirements. 
 

1.5.1   Acceptance Requirements 
 

1.5.1.1 Pavement Lots 
 

A lot will be that quantity of construction to be evaluated for acceptance 
with specification requirements.  A lot is equal to one shift of production 
not to exceed 1000 cubic yards.  In order to evaluate thickness, divide each 
lot into four equal sublots.  Grade determinations will be made on the lot 
as a whole.  Surface smoothness determinations will be made on every 0.1 
mile segment in each lot.  Location of all samples shall be selected on a 
random basis in accordance with ASTM D3665.  When operational conditions 
cause a lot to be terminated before the specified four sublots have been 
completed, the following procedure shall be used to adjust the lot size and 
number of tests for the lot.  Where three sublots have been completed, they 
shall constitute a lot.  Where one or two sublots have been completed, they 
shall be incorporated into the next lot (except for the last lot), and the 
total number of sublots shall be used and acceptance criteria adjusted 
accordingly. 
 

1.5.1.2 Evaluation 
 

Provide all sampling and testing required for acceptance and payment 
adjustment, including batch tickets, with all required acceptance testing.  
Individuals performing sampling, testing and inspection duties shall meet 
the required Qualifications.  The Government reserves the right to direct 
additional samples and tests for any area which appears to deviate from the 
specification requirements.  Testing in these areas are in addition to the 
sublot or lot testing, and the requirements for these areas are the same as 
those for a sublot or lot.  Provide facilities for and, where directed, 
personnel to assist in obtaining samples for any Government testing. 

 
1.6   QUALIFICATIONS 
 
1.6.1   Contractor Quality Control Staff 
 
All Contractor Quality Control personnel assigned to concrete construction 
must be American Concrete Institute (ACI) certified in the following grade 
(or have written evidence acceptable to the Contracting Officer's 
representative of having completed similar qualification programs) and hold 
a current certificate: 

 
1. CQC personnel responsible for inspection of concrete paving 
operations: ACI Concrete Transportation Inspector. 

 
2. Lead Foreman or Journeyman of the Concrete Placing, Finishing, and 
Curing Crews: ACI Concrete Flatwork Technician/Finisher. 

 
3. Field Testing Technicians: ACI Concrete Field Testing Technician, 
Grade I. 

 
4. Laboratory Testing Technicians: ACI Concrete Strength Testing 
Technician and Laboratory Testing Technician, Grade I or II. 
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5.  Batch Plant Manufacturer's Representative: A representative from 
the batch plant manufacturer is required to be on site to inspect and 
make necessary adjustments to all components of the batch plant 
including but not limited to aggregate bin weighing operations, water 
metering, cement and fly ash weighing devices.  All necessary 
inspections and adjustments by the manufacturer representative is 
required to be performed prior to uniformity testing.  Submit a written 
Batch Plant Manufacturer's Inspection Report signed by the 
representative noting all inspection items and corrections and stating 
the batch plant is capable of producing the volume of concrete as 
required herein. 
 
6. Slipform Paving Equipment Manufacturer's Representative: A 
representative of the slipform paving equipment manufacturer is 
required to be on site to inspect and make corrections to the paving 
equipment to ensure proper operations.  Perform a complete and full 
hydraulic flow test of the vibrator system prior to the test section 
being placed.  Submit a written Slipform Paver Manufacturer's 
Inspection Report signed by the manufacturer's representative noting 
all inspections, corrections, and flow tests have been performed and 
the paver is in a condition to perform the required work. 
 
7.  CQC staff is required to oversee all aspects of sawing operations 
(sawing, flushing, vacuuming, checking for random cracking, lighting). 

 
1.6.2   Other Staff 
 
Submit for approval, the qualifications and resumes for the following staff: 

 
1. Petrographer: Bachelor of Science degree in geology or petrography, 
trained in petrographic examination of concrete aggregate according to 
ASTM C294 and ASTM C295/C295M and trained in identification of the 
specific deleterious materials and tests identified in this 
specification.  Resume must detail the education, training and 
experience related to the project-specific test methods and deleterious 
materials and be submitted at least 20 days before petrographic and 
deleterious materials examination is to commence. 

 
2. Licensed Surveyor: All survey work must be performed under the 
supervision of a Licensed Surveyor. 
 
3. Concrete Batch Plant Operator: National Ready Mix Concrete 
Association (NRMCA) Plant Manager certification. 

 
1.6.3   Laboratory Accreditation and Validation 
 
Laboratory and testing facilities shall be provided by and at the expense of 
the Contractor.  Submit accreditation of the commercial laboratory by an 
independent evaluation authority, indicating conformance to ASTM C1077, 
including ASTM C78/C78M and ASTM C1260.  Provide current accreditation and 
include the required and optional test methods, as specified.  Provide 
onsite temperature-controlled concrete curing facilities. 
 

1.6.3.1   Aggregate Testing and Mix Proportioning 
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Aggregate testing and mixture proportioning studies shall be performed by a 
commercial laboratory. 
 

1.6.3.2   Acceptance Testing 
 

Provide all materials, labor, and facilities required for molding, curing, 
testing, and protecting test specimens at the paving site and in the 
laboratory.  Provide steel molds for molding the beam specimens.  Provide 
and maintain boxes or other facilities suitable for storing and curing the 
specimens at the site while in the mold within the temperature range 
stipulated by ASTM C31/C31M.  Provide flexural loading equipment in 
accordance with ASTM C78/C78M. 
 

1.6.3.3   Contractor Quality Control 
 
All sampling and testing shall be performed by an approved, onsite, 
independent, commercial laboratory, or for cementitious materials and 
admixtures, the manufacturer's laboratory. 
 

1.6.3.4   Laboratory Inspection 
 
The Government will inspect the laboratory equipment and test procedures 
prior to the start of concreting operations for conformance to ASTM C1077. 
Schedule and provide payment for laboratory inspections.  Additional payment 
or a time extension due to failure to acquire the required laboratory 
validation is not allowed.  The laboratory shall maintain this certification 
for the duration of the project. 

 
1.7   DELIVERY, STORAGE, AND HANDLING OF MATERIALS 
 
1.7.1   Bulk Cementitious Materials 
 
Provide all cementitious materials in bulk at a temperature, as delivered to 
storage at the site, not exceed 150 degrees F.  Provide sufficient 
cementitious materials in storage to sustain continuous operation of the 
concrete mixing plant while the pavement is being placed.  Provide separate 
facilities to prevent any intermixing during unloading, transporting, 
storing, and handling of each type of cementitious material. 
 

1.7.2   Aggregate Materials 
 
Store aggregate at the site of the batching and mixing plant avoiding 
breakage, segregation, intermixing or contamination by foreign materials.  
Store each size of aggregate from each source separately in free-draining 
stockpiles.  Provide a minimum 24 inch thick sacrificial layer left 
undisturbed for each aggregate stored on ground.  Provide free-draining 
storage for fine aggregate and the smallest size coarse aggregate for at 
least 24 hours immediately prior to use.  Maintain sufficient aggregate at 
the site at all times to permit continuous uninterrupted operation of the 
mixing plant at the time concrete pavement is being placed.  Do not allow 
tracked equipment on coarse aggregate stockpiles. 
 

1.7.3   Other Materials 
 
Store reinforcing bars and accessories above the ground on supports.  Store 
all materials to avoid contamination and deterioration. 
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1.8   EQUIPMENT 
 
Maintain all plant, equipment, tools, and machines used in the work in 
satisfactory working conditions at all times. 

 
1.8.1   Batching and Mixing Plant 
 
Ensure the batching and mixing plant conforms to the requirements of NRMCA 
QC 3. There must be operable telephonic or radio communication between the 
plant and the placing site at all times concreting is taking place. 

 
1.8.2   Truck Mixers 
 
Ensure truck mixers, the mixing of concrete therein, and concrete uniformity 
and testing thereof conforms to the requirements of ASTM C94/C94M.  
Additional water may be added to bring the slump within the specified range 
provided the approved water-cement ratio is not exceeded. 

 
1.8.3   Paver-Finisher 
 
The paver-finisher must be a heavy-duty, self-propelled machine designed 
specifically for paving and finishing high quality pavement.  Clary screeds, 
other rotating tube floats, or bridge deck finishers must not be allowed on 
mainline paving, but may be allowed on irregular or odd-shaped slabs, and 
near buildings or trench drains, subject to the Contracting Officer's 
approval.  Bridge deck finishers must have a minimum operating weight of 
9000 pounds and must have a transversely operating carriage containing a 
knock-down auger and a minimum of two immersion vibrators.  Use vibrating 
screeds or pans only for isolated slabs where hand finishing is permitted as 
specified, and only where specifically approved.  Concrete finishing 
equipment of types other than specified above may be demonstrated on a test 
section outside the production pavement if approved in writing. 

 
1.8.4   Curing Equipment 
 
Equipment must be self-propelled, with spraying nozzles and pressure that 
can be controlled and operated with a fine nozzle to completely and 
uniformly cover pavement surface with required amount of curing compound.  
It must mechanically agitate curing compound throughout application.  Small 
or irregular areas may be sprayed by hand methods.  Calibrate the spraying 
system in accordance with ASTM D2995, Method A, for the rate of application 
required in paragraph: MEMBRANE CURING.  Any hand-operated sprayers allowed 
by paragraph: MEMBRANE CURING must be compressed air supplied by a 
mechanical air compressor.  Immediately replace curing equipment that fails 
to apply an even coating of compound at the specified rate. 

 
1.8.5   Sawing Equipment 
 
Ensure equipment for sawing joints and for other similar sawing of concrete 
is standard diamond-type concrete saws mounted on a wheeled chassis which 
can be easily guided to follow the required alignment.  Use diamond tipped 
blades.  If demonstrated to operate properly, abrasive blades may be used.  
Provide spares as required to maintain the required sawing rate. Use saws 
capable of sawing to the full depth required.  Early-entry saws may be used, 
subject to demonstration and approval of the Contracting Officer.  No change 
to the initial sawcut depth is permitted. 
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1.8.6   Straightedge 
 
Furnish and maintain at the job site, in good condition, one 12 foot 
straightedge for each paving train for testing the hardened portland cement 
concrete surfaces.  These straightedges must be constructed of aluminum or 
magnesium alloy and have blades of box or box-girder cross section with flat 
bottom, adequately reinforced to insure rigidity and accuracy.  
Straightedges must have handles for operation on the pavement. 

 
1.9   PROPOSED TECHNIQUES 
 
Submit plans for placing and protection methods; paving sequence; jointing 
pattern; data on curing equipment; demolition of existing pavements; and 
other techniques as specified to the Contracting Officer. 

 
PART 2   PRODUCTS 
 
2.1   CEMENTITIOUS MATERIALS 
 
Cementitious materials shall be portland cement or only portland cement in 
combination with supplementary cementitious materials (SCM), and shall 
conform to appropriate specifications listed below.  New submittals are 
required when the cementitious materials sources or types change. 

 
2.1.1   Portland Cement 
 
Ensure portland cement conforms to ASTM C150/C150M, Type I or II, low alkali 
except that the maximum amount of C3A in Type I cement shall be 15 percent. 

 
2.1.2   Pozzolan  
 
2.1.2.1   Fly Ash 
 
Fly ash shall conform to ASTM C618, Class F, including the optional 
requirements for uniformity, and effectiveness in controlling Alkali-Silica 
reaction and has a loss on ignition not exceeding 3 percent.  Class F fly 
ash for use in mitigating Alkali-Silica Reactivity (ASR) shall have a total 
equivalent alkali content less than 3 percent. 

 
2.1.2.2   Raw or Calcined Natural Pozzolan 
 
Natural pozzolan shall be raw or calcined and conform to ASTM C618, Class N, 
including the optional requirements for uniformity, and effectiveness in 
controlling Alkali-Silica reaction and shall have a loss on ignition not 
exceeding 3 percent.  Class N pozzolan for use in mitigating ASR shall have 
a total equivalent alkali content less than 3 percent. 
 

2.1.2.3   Ultra Fine Fly Ash and Ultra Fine Pozzolan 
 
Ultra Fine Fly Ash (UFFA) and Ultra Fine Pozzolan (UFP) shall conform to 
ASTM C618, Class F or N, and the following additional requirements:  
 
a. The strength activity index at 28 days of age shall be at least 95 
percent of the control specimens. 
 
b. The average particle size shall not exceed 6 microns. 
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2.1.2.4   Ground Granulated Blast-Furnace (GGBF) Slag 
 
Ground Granulated Blast-Furnace Slag shall conform to ASTM C989/989M, Grade 
100 or Grade 120. 
 
2.1.2.5   Supplementary Cementitious Materials (SCM) Content 
 
[The concrete mix shall always contain one of the SCMs listed in Table 2 
within the range specified therein, whether or not the aggregates are found 
to be reactive in accordance with paragraph Alkali Silica Reactivity 
 

TABLE 2 
SUPPLEMENTARY CEMENTITIOUS MATERIALS CONTENT 

Supplementary Cementitious 
Material 

Minimum Content 
(percent) 

Maximum Content 
(percent) 

Class N Pozzolan and Class F Fly Ash 
SiO2 + Al2O3 + Fe2O3 > 70 
percent 

25 35 

SiO2 + A12O3 + Fe2O3 > 80 
percent 

20 35 

SiO2 + A12O3 + Fe2O3 > 90 
percent 

15 35 

UFFA and UFP 7 16 
GGBF Slag 40 50 

 
2.2   AGGREGATES 
 
2.2.1   Aggregate Sources 
 
2.2.1.1   Durability of Coarse Aggregate 
 
Evaluate and test fine and coarse aggregates to be used in all concrete for 
durability in accordance with ASTM C88.  Results must not show more than 18 
percent loss when subjected to 5 cycles using Magnesium Sulfate.  If Sodium 
Sulfate is used, results must not show more than 12 percent loss when 
subjected to 5 cycles.  

 
2.2.1.2   Alkali-Silica Reactivity 
 
Fine and coarse aggregates to be used in all concrete shall be evaluated and 
tested for alkali-aggregate reactivity.  Both coarse aggregate size groups 
shall be tested. 

 
a.  The fine and coarse aggregates shall be evaluated separately, using 
ASTM C1260.  Test results of the individual aggregates shall have a 
measured expansion equal to or less than 0.08 percent after 28 days of 
immersion in a 1N NaOH solution.  Should the test data indicate an 
expansion of greater than 0.08 percent, the aggregate(s) shall be 
rejected or additional testing shall be performed as follows: utilize 
the Contractor's proposed low alkali portland cement, blended cement, 
and/or SCM, and/or Lithium Nitrate in combination with each individual 
aggregate.  If only SCMs are being evaluated, the testing shall be in 
accordance with ASTM C1567.  If Lithium Nitrate is being evaluated, 
with or without SCMs, the testing shall be in accordance with COE CRD-C 
662.  Determine the quantity that will meet all the requirements of 
these specifications and that will lower the expansion equal to or less 
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than 0.08 percent after 28 days of immersion in a 1N NaOH solution.  
Mixture proportioning shall be based on the highest percentage of SCM 
required to mitigate ASR-reactivity 

 
b.  If any of the above options does not lower the expansion to less 
than 0.08 percent after 28 days of immersion in a 1N NaOH solution, 
reject the aggregate(s)  and submit new aggregate sources for retesting.  
Submit the results of testing to the Contracting Officer for evaluation 
and acceptance. 
  

2.2.1.3   Combined Aggregate Gradation 
 
In addition to the grading requirements specified for coarse aggregate and 
for fine aggregate, the combined aggregate grading must meet the following 
requirement. 

 
a. The materials selected and the proportions used must be such that 
when the Coarseness Factor (CF) and the Workability Factor (WF) are 
plotted on a diagram as described in d. below, the point thus 
determined falls within the parallelogram described therein. 

 
b. Determine the Coarseness Factor (CF) from the following equation: 

 
CF = (cumulative percent retained on the 3/8 in. 
sieve)(100)/(cumulative percent retained on the No. 8 sieve) 

 
c. The Workability Factor WF is defined as the cumulative percent 
passing the No. 8 sieve.  However, adjust WF upwards only, by 2.5 
percentage points for each 94 pounds of cementitious material per cubic 
yard greater than 564 pounds per cubic yard. 

 
d. Plot a diagram using a rectangular scale with WF on the Y-axis with 
units from 20 (bottom) to 45 (top), and with CF on the X-axis with 
units from 80 (left side) to 30 (right side).  On this diagram, plot a 
parallelogram with corners at the following coordinates (CF-75, WF-28), 
(CF-75, WF-40), (CF-45, WF-32.5), and (CF-45, WF-44.5.  If the point 
determined by the intersection of the computed CF and WF does not fall 
within the above parallelogram, change the grading of each size of 
aggregate used and the proportions selected as necessary.) 

 
2.2.2   Coarse Aggregate 
 
2.2.2.1   Material Composition  
 
Coarse aggregate shall consist of crushed gravel, crushed stone, crushed 
adequately seasoned air-cooled iron blast-furnace slag; steel furnace slag 
will not be permitted, or a combination thereof.  Crushed gravel shall 
contain not less than 75 percent of crushed particles by mass in each sieve 
size, as determined by COE CRD-C 171.  Aggregates, as delivered to the 
mixers, shall consist of clean, hard, uncoated particles meeting the 
requirements of ASTM C33/C33M except as specified herein.  Coarse aggregate 
shall be washed.  Washing shall be sufficient to remove dust and other 
coatings. Clean coarse aggregate by processing with an approved log washer.  
Iron blast-furnace slag conforming to the grading to be used in the concrete 
shall have a compact density of not less than 70 lb/cu. ft. determined in 
accordance with ASTM C29/C29M.  Coarse aggregate shall not show more than 40 
percent loss when subjected to the Los Angeles abrasion test in accordance 
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with ASTM C131/C131M. The sodium sulfate soundness loss shall not exceed 12 
percent, or the magnesium sulfate soundness loss shall not exceed 18 percent 
after five cycles when tested in accordance with ASTM C88. 

 
2.2.2.2   Particle Shape Characteristics 
 
Particles of the coarse aggregate shall be spherical or cubical in shape.  
The quantity of flat and elongated particles in any size group shall not 
exceed 20 percent by weight as determined by the Flat Particle Test and the 
Elongated Particle Test of ASTM D4791.  A flat particle is defined as one 
having a ratio of width to thickness greater than 3; an elongated particle 
is one having a ratio of length to width greater than 3. 

 
2.2.2.3   Size and Grading 
 
The nominal maximum size of the coarse aggregate shall be 1.5 inches.  When 
the nominal maximum coarse size is greater than 1 inch, grade the coarse 
aggregates and furnish in two size groups meeting the individual grading 
requirements of ASTM C33/C33M, Size No. 4 (1.5 to 0.75 inches) and Size No. 
67 (0.75 inches to No. 4). A third aggregate size group may be required to 
meet the above mentioned coarseness and workability criteria of paragraph 
COMBINED AGGREGATE GRADATION. 

 
 2.2.2.4   Deleterious Materials - Airfield Pavements 
 
Ensure the amount of deleterious material in each size group of coarse 
aggregate does not exceed the limits shown in Table 5 below, determined in 
accordance with the test methods shown. 

 
TABLE 5 

LIMITS OF DELETERIOUS MATERIALS IN COARSE AGGREGATE 
FOR AIRFIELD PAVEMENTS 

Percentage by Mass 
 
                                        
                                       Severe    Moderate   
          Materials(h)                  Weather   Weather    
         ____________                 ___________________ 
 
 
  Clay lumps and friable                  0.2     0.2        
  particles (ASTM C142/142M) 
 
  Shale (a) (ASTM C295/C295M)             0.1     0.2         
 
  Material finer than 0.075 mm            0.5     0.5         
  (No. 200 sieve) (b) (ASTM C117) 
 
  Lightweight particles (c)               0.2     0.2        
  (ASTM C123/c123M) 
 
  Clay ironstone (d)                      0.1     0.5         
  (ASTM C295/295M) 
 
  Chert and cherty stone (less than       0.1     0.5         
  2.40 Mg/cubic meter density SSD 
  (2.40 Sp. Gr.)) (e)  
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  ASTM C123/123M followed by ASTM C295/295M) 
 
  Claystone, mudstone, and                0.1     0.1           
  siltstone (f) (ASTM C295/295M) 
 
  Shaly and argillaceous                  0.2     0.2           
  limestone (g) (ASTM C295/295M) 
 
  Other soft particles                    1.0     1.0          
  (COE CRD-C 130) 
 
  Total of all deleterious                1.0     2.0          
  substances exclusive of material 
  finer than 0.075 mm (No. 200 sieve) 
 

a. Shale is defined as a fine-grained, thinly laminated or fissile 
sedimentary rock.  It is commonly composed of clay or silt or both.  It 
has been indurated by compaction or by cementation, but not so much as 
to have become slate. 

 
b. Limit for material finer than 0.075 mm (No. 200 sieve) will be 
increased to 1.5 percent for crushed aggregates if the fine material 
consists of crusher dust that is essentially free from clay or shale. 
Use XRD or other appropriate techniques as determined by petrographer 
to quantify amount and justify increase. 

 
c. Test with a separation medium must have a specific gravity of 2.0.  
This limit does not apply to coarse aggregate manufactured from blast-
furnace slag unless contamination is evident. 

 
d. Clay ironstone is defined as an impure variety of iron carbonate, 
iron oxide, hydrous iron oxide, or combinations thereof, commonly mixed 
with clay, silt, or sand.  It commonly occurs as dull, earthy particles, 
homogeneous concretionary masses, or hard-shell particles with soft 
interiors.  Other names commonly used for clay ironstone are "chocolate 
bars" and limonite concretions. 

 
e. Chert is defined as a rock composed of quartz, chalcedony or opal, 
or any mixture of these forms of silica.  It is variable in color.  The 
texture is so fine that the individual mineral grains are too small to 
be distinguished by the unaided eye.  Its hardness is such that it 
scratches glass but is not scratched by a knife blade.  It may contain 
impurities such as clay, carbonates, iron oxides, and other minerals.  
Cherty stone is defined as any type of rock (generally limestone) that 
contains chert as lenses and nodules, or irregular masses partially or 
completely replacing the original stone. 

 
f. Claystone, mudstone, or siltstone, is defined as a massive fine-
grained sedimentary rock that consists predominantly of indurated clay 
or silt without laminations or fissility.  It may be indurated either 
by compaction or by cementation. 

 
g. Shaly limestone is defined as limestone in which shale occurs as one 
or more thin beds or laminae.  These laminae may be regular or very 
irregular and may be spaced from a few inches down to minute fractions 
of an inch.  Argillaceous limestone is defined as a limestone in which 
clay minerals occur disseminated in the stone in the amount of 10 to 50 
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percent by weight of the rock; when these make up from 50 to 90 percent, 
the rock is known as calcareous (or dolomitic) shale (or claystone, 
mudstone, or siltstone). 

 
h. Perform testing in accordance with the referenced test methods, 
except that the minimum sample size must be as specified below. 

 
2.2.2.5   Testing Sequence  Deleterious Materials -- Airfields Only 
 
The Contractor will not be entitled to any extension of time or additional 
payment due to any delays caused by the testing, evaluation, or personnel 
requirements. The size of the coarse aggregate sample must be at least 200 
pounds for the 3/4 to 1-1/2 inch size and 25 pounds for the No. 4 to 3/4 
inch coarse aggregate and 10 pounds for the fine aggregate.  Provide 
facilities for the ready procurement of representative test samples.  The 
testing procedure on each sample of coarse aggregate for compliance with 
limits on deleterious materials is as follows:  

 
Step 1:  Test full sample for material finer than the No. 200 sieve.  
Discard material finer than the No. 200 sieve. 

 
Step 2:  Test remaining full sample for clay lumps and friable 
particles and remove. 

 
Step 3:  Test remaining full sample for lightweight particles 
(Sp.Gr.2.0) and remove. 

 
Step 4.  Test remaining full sample for chert and/or cherty stone with 
SSD density of less than 2.40 Mg/cubic meter (Sp. Gr. 2.40).  Remove 
lightweight chert and/or cherty stone.  Restore other materials less 
than 2.40 to the sample. 

 
Step 5:  Test remaining sample for clay-ironstone, shale, claystone, 
mudstone, siltstone, shaly and/or argillaceous limestone, and remove. 

 
Step 6:  Test approximately one-fifth of remaining full sample for 
other soft particles. 

 
  
2.2.2.6   Deleterious Material-Road Pavements 
 
The amount of deleterious material in each size group of coarse aggregate 
shall not exceed the limits in the following table when tested as indicated. 

 
LIMITS OF DELETERIOUS MATERIALS IN COARSE 

AGGREGATE FOR ROAD PAVEMENTS 
Percentage by Mass 

 
          Clay lumps and friable particles                    2.0 
          (ASTM C142/C142M) 
 
          Material finer than 0.075 mm                        1.0 
          (No. 200 sieve) (ASTM C117) 
 
          Lightweight particles                               1.0 
          (ASTM C123/C123M) 
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          Other soft particles                                2.0 
          (COE CRD-C 130) 
 
         Total of all deleterious substances,                 5.0  
         exclusive of material finer than  
         No. 200 sieve 
 
The limit for material finer than the No. 200 sieve will be increased to 1.5 
percent for crushed aggregates consisting of crusher dust that is 
essentially free from clay or shale.  The separation medium for lightweight 
particles must have a specific gravity of 2.0.  This limit does not apply to 
coarse aggregate manufactured from blast-furnace slag unless contamination 
is evident. 

 
2.2.3   Fine Aggregate 
 
2.2.3.1   Composition 
 
Fine aggregate shall consist of natural sand, manufactured sand, or a 
combination of the two, and shall be composed of clean, hard, durable 
particles meeting the requirements of ASTM C33/C33M.  Stockpile and batch 
each type of fine aggregate separately.  Particles of the fine aggregate 
must be generally spherical or cubical in shape. 

 
2.2.3.2   Grading 
 
Grading of the fine aggregate, as delivered to the mixer, shall conform to 
the requirements of ASTM C33/C33M and shall have a fineness modulus of not 
less than 2.50 nor more than 3.10. 

 
 
2.2.3.3   Deleterious Material 
 
The amount of deleterious material in the fine aggregate must not exceed the 
following limits by mass: 

 
                   Material                        Percentage by Mass 
                  __________                       ___________________ 
 
  Clay lumps and friable particles ASTM C142/C142M              1.0 
 
  Material finer than 0.075 mm (No. 200 sieve) ASTM C117        3.0 
 
  Lightweight particles ASTM C123/C123M using a medium          0.5 
  with a density of 2.0 Mg/cubic meter (Sp. Gr. of 2.0)) 
  
                        Total of all above                       3.0 
 
2.3   CHEMICAL ADMIXTURES 
 
2.3.1   General Requirements 
 
Chemical admixtures may only be used when the specific admixture type and 
manufacturer is the same material used in the mixture proportioning studies.  
The air-entraining admixture must conform to ASTM C260/260M.  An accelerator 
conforming to ASTM C494/C494M, Type C, may be used only when specified in 
paragraph: SPECIFIED CONCRETE STRENGTH AND OTHER PROPERTIES and must not be 
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used to reduce the amount of cementitious material used.  Calcium chloride 
and admixtures containing calcium chloride must not be used.  Ensure 
retarding or water-reducing admixture meets the requirements of ASTM 
C494/C494M, Type A, B, or D, except that the 6-month and 1-year compressive 
strength tests are waived.  ASTM C494/C494M, Type F and G high range water 
reducing admixtures and ASTM C1017/C1017M flowable admixtures shall not be 
used. 

 
2.3.2   Lithium Nitrate 
 
Ensure the lithium admixture is a nominal 30 percent aqueous solution of 
Lithium Nitrate, with a density of 10 pounds per gallon, and has the 
approximate chemical form as shown below: 

 
               Constituent               Limit (Percent by Mass) 
            LiNO3 (Lithium Nitrate)           30 +/- 0.5 
            SO4-2  (Sulfate Ion)              0.1  (max) 
            Cl-   (Chloride Ion)              0.2  (max) 
            Na+   (Sodium Ion)                0.1  (max) 
            K+    (Potassium Ion)             0.1  (max) 
 
Provide a trained representative to supervise the lithium nitrate admixture 
dispensing and mixing operations. 

 
2.4   MEMBRANE FORMING CURING COMPOUND 
 
Membrane forming curing compound shall be a white pigmented compound 
conforming to COE CRD-C 300. 

 
2.5   WATER 
 
Water for mixing and curing must be fresh, clean, potable, and free of 
injurious amounts of oil, acid, salt, or alkali, except that non-potable 
water may be used if it meets the requirements of ASTM C1602/C1602M. 

 
2.6   JOINT MATERIALS 
 
2.6.1   Expansion Joint Material 
 
Expansion joint filler must be a preformed material conforming to ASTM D1751. 
Expansion joint filler must be 3/4 inch thick, and must be furnished in a 
single full depth piece. 

 
2.6.2   Slip Joint Material 
 
Slip joint material must be 1/4 inch thick expansion joint filler conforming 
to para: EXPANSION JOINT MATERIAL. 

 
2.7   REINFORCING 
 
All reinforcement shall be free from loose, flaky rust, loose scale, oil, 
grease, mud, or other coatings that might reduce the bond with concrete.  
Removal of thin powdery rust and tight rust is not required.  However, 
reinforcing steel which is rusted to the extent that it does not conform to 
the required dimensions or mechanical properties shall not be used. 
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2.7.1   Reinforcing Bars and Bar Mats 
 
ensure reinforcing bars conform to ASTM A615/A615M, billet-steel, Grade 60.  
Bar mats shall conform to ASTM A184/A184M.  The bar members may be billet 
rail or axle steel. 

 
2.7.2   Welded Wire Reinforcement 
 
Welded Wire Reinforcement shall be deformed, conforming to ASTM A1064/A1064M, 
and shall be furnished in flat sheets. 

 
2.7.2.1   Fiber Reinforcement 
 
ASTM C1116/C1116M.  Use 100 percent virgin nylon or polypropylene fibers, 23 
micron diameter, 3/4 inch length with a minimum tensile strength of 70 ksi.  
Add fibers to the concrete mix at the batch plant at the rate of 1.5 lbs. 
per cubic yard. 

 
2.8   DOWELS AND TIE BARS 
 
2.8.1   Dowels 
 
Dowels shall be single piece bars fabricated or cut to length at the shop or 
mill before delivery to the site.  Dowels shall be free of loose, flaky rust 
and loose scale and are clean and straight.  Dowels may be sheared to length 
provided that the deformation from true shape caused by shearing does not 
exceed 0.04 inch on the diameter of the dowel and does not extend more than 
0.04 inch from the end of the dowel.  Dowels shall be plain (non-deformed) 
steel bars conforming to ASTM A615/A615M, Grade 40 or 60; ASTM A996/A996M, 
Grade 50 or 60.  Ensure paint for dowels conforms to MIL-DTL-24441/20.  As 
an alternate to paint, epoxy coatings conforming to ASTM A775/A775M may be 
used.  Grout retention rings shall be fully circular metal or plastic 
devices capable of supporting the dowel until the epoxy hardens.  Dowel 
sleeves or inserts are not permitted. 

 
2.8.2   Dowel Bar Assemblies 
 
Dowel bar assemblies must consist of a framework of metal bars or wires 
arranged to provide rigid support for the dowels throughout the paving 
operation, with a minimum of four continuous bars or wires extending along 
the joint line.  ensure the dowels are welded to the assembly or held firmly 
by mechanical locking arrangements that will prevent them from rising, 
sliding out, or becoming distorted during paving operations. 

 
2.9   EPOXY RESIN 
 
All epoxy-resin materials shall be two-component materials conforming to the 
requirements of ASTM C881/C881M, Class as appropriate for each application 
temperature to be encountered, except that in addition, the materials must 
meet the following requirements: 

 
a. Material for use for embedding dowels and anchor bolts must be Type 
IV, Grade 3. 

 
b. Material for use as patching materials for complete filling of 
spalls and other voids and for use in preparing epoxy resin mortar must 
be Type III, Grade as approved. 
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c. Material for use for injecting cracks must be Type IV, Grade 1. 

 
d. Material for bonding freshly mixed portland cement concrete or 
mortar or freshly mixed epoxy resin concrete or mortar to hardened 
concrete must be Type V, Grade as approved. 

 
2.10   SPECIFIED CONCRETE STRENGTH AND OTHER PROPERTIES 
 
2.10.1   Specified Flexural Strength 
 
Specified flexural strength, R, for concrete is 650 psi at 28 days, as 
determined by tests made in accordance with ASTM C78/C78M of beams 
fabricated and cured in accordance with ASTM C192/C192M. 
 

2.10.2   Water-Cementitous Materials Ratio 
 
Maximum allowable water-cementitious material ratio is 0.45.  The water-
cementitious material ratio will be the equivalent water-cement ratio as 
determined by conversion from the weight ratio of water to cement plus SCM 
by the mass equivalency method described in ACI 211.1. 
 

2.10.3   Air Content 
 
The concrete must be air-entrained with a total air content of 4 plus or 
minus 1.5 percentage points, at the point of placement.  Determine air 
content in accordance with ASTM C231/C231M. 
 

2.10.4   Slump 
 
The maximum allowable slump of the concrete at the point of placement is 2 
inches for pavement constructed with fixed forms.  For slipformed pavement, 
at the start of the project, select a maximum allowable slump which will 
produce in-place pavement meeting the specified tolerances for control of 
edge slump.  The selected slump is applicable to both pilot and fill-in 
lanes. 

 
2.10.5   Concrete Temperature 
 
The temperature of the concrete as delivered must conform to the 
requirements of paragraphs: PAVING IN HOT WEATHER and PAVING IN COLD WEATHER.  
Determine temperature of concrete in accordance with ASTM C1064/C1064M. 

 
2.10.6   Concrete Strength for Final Acceptance 
 
The strength of the concrete will be considered acceptable when the average 
equivalent 28-day flexural strengths for each lot are above the 'Specified 
Flexural Strength' as determined by correlation with 14-day compressive 
strength tests and no individual set (2 specimens per sublot) in the lot are 
25 psi or more below the equivalent 'Specified Flexural Strength'.  If any 
lot or sublot, respectively, fails to meet the above criteria, the lot or 
sublot shall be removed and replaced at no additional cost to the Government.   

 
2.11   MIXTURE PROPORTIONS 
 
2.11.1   Composition 
 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 439 

Ensure concrete is composed of cementitious material, water, fine and coarse 
aggregates, and admixtures.  Class F fly ash or Class N pozzolan, if used 
with non alkali reactive aggregates, must consist of not less than 15 
percent of the cementitious material by mass and not more than 35 percent. 
GGBF slag, if used with non alkali reactive aggregates, must consist of not 
less than 20 percent of the cementitious material by mass and not more than 
50 percent.  If Class F fly ash, Class N pozzolan, or GGBF slag is required 
to mitigate potential alkali-aggregate reactivity, the percentage by mass, 
as determined from the modified ASTM C1260 testing must be used in the 
mixture proportioning studies.  Use Class F fly ash in all concrete mixtures.  
Class F fly ash must consist of not less than 25 percent of cementitious 
materials by mass and not more than 40 percent.  GGBF slag must consist of 
not less than 40 percent of the cementitious material by mass and not more 
than 50 percent.  The total cementitious material content must be at least 
470 lb./cu. yd. Ensure admixtures consist of air entraining admixture. 

 
2.11.1.1   Concrete for High Temperature Pavements 
 
Ensure concrete exposed to high temperatures under jet exhaust conforms to 
one of the following mixes:   

 
Concrete exposed to the auxiliary power unit of F/A-18 and B-1 aircraft 
should use expanded shale for both the coarse and fine aggregate.  

 
Concrete in AV-8 landing pads should use expanded shale for both the 
coarse and fine aggregate, and fibers in accordance with paragraph: 
FIBER REINFORCEMENT.  

 
Alternatively, concrete in continuously reinforced AV-8 landing pads 
can include fine grained trap rock from unweathered diabase or basalt. 

 
2.11.2   Proportioning Studies 
 
Trial design batches, mixture proportioning studies, and testing 
requirements are the responsibility of the Contractor.  Submit for approval 
the Preliminary Proposed Proportioning to include items a., b., and i. below 
a minimum of 7 days prior to beginning the mixture proportioning study.  
Submit the results of the mixture proportioning studies signed and stamped 
by the registered professional engineer having technical responsibility for 
the mix design study, and submitted at least 30 days prior to commencing 
concrete placing operations.  The results shall include a statement giving 
the maximum nominal coarse aggregate size and the weights and volumes of 
each ingredient proportioned on a one cubic yard basis.  Aggregate 
quantities shall be based on the mass in a saturated surface dry condition.  
The recommended mixture proportions shall be accompanied by test results 
demonstrating that the proportions selected will produce concrete of the 
qualities indicated.  Trial mixtures having proportions, slumps, and air 
content suitable for the work shall be based on methodology described in ACI 
211.1, modified as necessary to accommodate flexural strength.  Submit test 
results including: 

 
a. Coarse and fine aggregate gradations and plots. 
b. Combined aggregate gradation [and coarseness/workability] plots. 
c. Coarse aggregate quality test results, include deleterious materials. 
d. Fine aggregate quality test results. 
e. Mill certificates for cement and supplemental cementitious materials. 
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f. Certified test results for air entraining, water reducing, retarding, 
non-chloride accelerating, and Lithium Nitrate admixtures. 
g. Specified flexural strength, slump, and air content. 
h. Documentation of required average CQC flexural strength, Ra. 
i. Recommended proportions/volumes for proposed mixture and each of 
three trial water-cementitious materials ratios. 
j. Individual beam breaks. 
k. Flexural strength summaries and plots. 
l. Correlation ratios for acceptance testing and CQC testing. 
m. Historical record of test results, documenting production standard 
deviation (if available).  

 
2.11.2.1   Water-Cement Ratio 
 
Use at least three different water-cement ratios, which will produce a range 
of strength encompassing that required on the project.  The maximum 
allowable water-cement ratio required in paragraph: SPECIFIED FLEXURAL 
STRENGTH will be the equivalent water-cement ratio as determined by 
conversion from the mass ratio of water to cement plus pozzolan, and ground 
granulated blast furnace (GGBF) slag by the weight equivalency method as 
described in ACI 211.1.  In the case where GGBF slag is used, include the 
mass of the GGBF slag in the equations in ACI 211.1 for the term P, which is 
used to denote the mass of pozzolan.  Proporation laboratory trial mixtures 
for maximum permitted slump and air content. 

 
2.11.2.2   Trial Mixture Studies 
 
Make separate sets of trial mixture studies for each combination of 
cementitious materials and each combination of admixtures proposed for use.  
Do not use a combination of either until proven by such studies, except that, 
if approved in writing and otherwise permitted by these specifications, an 
accelerator or a retarder may be used without separate trial mixture study.  
Design each mixture to promote easy and suitable concrete placement, 
consolidation and finishing, and to prevent segregation and excessive 
bleeding. 

 
2.11.2.3   Mixture Proportioning for Flexural Strength 
 
The following step by step procedure shall be followed: 

 
a.  Fabricate all beams for each mixture from the same batch or blend of 
batches.  Fabricate and cure all beams in accordance with ASTM C192/C192M, 
using 6 x 6 inch steel beam forms. 
 
b.  Cure test beams from each mixture for 3, 7, 14, and 28-day flexural 
tests; 6 beams to be tested per age. 
 
c.  Test beams in accordance with ASTM C78/C78M. 
 
d.  Using the average strength for each w/c at each age, plot all results 
from each of the three mixtures on separate graphs for w/c versus: 

3-day flexural strength 
7-day flexural strength 
14-day flexural strength 
28-day flexural strength 
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e.  From these graphs select a w/c that will produce a mixture giving a 28-
day flexural strength equal to the required strength determined in 
accordance with the next paragraph. 
 
f.  Using the above selected w/c, select from the graphs the expected 3, 7 
and 14-day flexural strengths. 
 
g.  From the above expected strengths for the selected mixture, determine 
the Ratio of the 7-day flexural strength of the selected mixture to the 28-
day flexural strength of the mixture (for CQC control). 
 
h.  From the above expected strengths for the selected mixture, determine 
the Ratio of the 14-day flexural strength of the selected mixture to the 28-
day flexural strength of the mixture (for acceptance). 
 
i.  If there is a change in materials, additional mixture design studies 
shall be made using the new materials and new Correlation Ratios shall be 
determined. 
 
j.  No concrete pavement shall be placed until the Contracting Officer has 
approved the Contractor's mixture proportions.  The approved water-
cementitious materials ratio shall not exceed the maximum value specified in 
paragraph:  Specified Flexural Strength, above and shall not be increased 
without the Contracting Officer's written approval.  
 

2.11.3   Average CQC Strength Required for Mixtures 
 
In order to ensure meeting the strength requirements specified in paragraph: 
SPECIFIED CONCRETE STRENGTH AND OTHER PROPERTIES above, during production, 
the mixture proportions selected during mixture proportioning studies and 
used during construction shall produce a required average CQC flexural 
strength exceeding the specified strength, R, by the amount indicated below.  
This required average CQC flexural strength, Ra, will be used only for CQC 
operations as specified in paragraph: TESTING AND INSPECTION FOR CONTRACTOR 
QUALITY CONTROL in PART 3 and as specified in the previous paragraph.  
During production, the required Ra shall be adjusted , as appropriate and as 
approved, based on the standard deviation of average 28-day strengths being 
attained during paving. 

 
a.  From Previous Test Records:  Where a concrete production facility has 
previous test records current to within 18 months, a standard deviation 
shall be established in accordance with the applicable provisions of ACI 
214R.  Test records from which a standard deviation is calculated shall 
represent materials, quality control procedures, and conditions similar to 
those expected, shall represent concrete produced to meet a specified 
flexural strength or strengths within 150 psi of the 28-day flexural 
strength specified for the proposed work, and shall consist of at least 30 
consecutive tests.  Perform verification testing, as directed by the 
Contracting Officer, to document the current strength.  A strength test 
shall be the average of the strengths of two specimens made from the same 
sample of concrete and tested at 28 days.  Required average CQC flexural 
strength, Ra, used as the basis for selection of concrete proportions shall 
be the value from the equation that follows, using the standard deviation as 
determined above: 

 
Ra = R + 1.34S 
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Where:  S    = standard deviation 
R    = specified flexural strength 
Ra = required average flexural strength 

 
Where a concrete production facility does not have test records meeting 
the requirements above but does have a record based on 15 to 29 
consecutive tests, a standard deviation shall be established as the 
product of the calculated standard deviation and a modification factor 
from the following table: 
 
NUMBER OF TESTS MODIFICATION FACTOR FOR STANDARD DEVIATION  
15   1.16  
20   1.08  
25   1.03  
30 or more  1.00  

 
 
b.  Without Previous Test Records:  When a concrete production facility does 
not have sufficient field strength test records for calculation of the 
standard deviation, the required average strength, Ra, shall be determined 
by adding 15 percent to the specified flexural strength, R.  

 
PART 3   EXECUTION 
 
3.1   PREPARATION FOR PAVING 
 
Before commencing paving, perform the following: 

 
a. If used, forms shall be in place, cleaned, coated, and adequately 

supported.   
 
b. Any reinforcing steel needed shall be at the paving site. All 

transporting and transfer equipment shall be ready for use, clean, 
and free of hardened concrete and foreign material. 

 
c. Equipment for spreading, consolidating, screeding, finishing, and 

texturing concrete shall be at the paving site, clean and in proper 
working order.  

 
d. All equipment and material for curing and for protecting concrete 

from weather or mechanical damage shall be at the paving site, in 
proper working condition, and in sufficient amount for the entire 
placement. 

 
3.1.1   Weather Prevention 
 
When windy conditions during paving appear probable, equipment and material 
must be at the paving site to provide windbreaks, shading, fogging, or other 
action to prevent plastic shrinkage cracking or other damaging drying of the 
concrete. 

 
3.2   CONDITIONING OF UNDERLYING MATERIAL 
 
Underlying material, subgrade, upon which concrete is to be placed must be 
clean, damp, and free from debris, waste concrete or cement, frost, ice, and 
standing or running water.  After the underlying material has been prepared 
for concrete placement, no equipment is permitted thereon. 
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3.3   WEATHER LIMITATIONS 
 
3.3.1   Placement and Protection During Inclement Weather 
 
Do not commence placing operations when heavy rain or other damaging weather 
conditions appear imminent.  At all times when placing concrete, maintain 
on-site sufficient waterproof cover and means to rapidly place it over all 
unhardened concrete or concrete that might be damaged by rain.  Suspend 
placement of concrete whenever rain, high winds, or other damaging weather 
commences to damage the surface or texture of the placed unhardened concrete, 
washes cement out of the concrete, or changes the water content of the 
surface concrete.  All unhardened concrete shall be immediately covered and 
protected from the rain or other damaging weather.  Any slab damaged by rain 
or other weather shall be completely removed full depth, by full slab width, 
to the nearest original joint, and replaced at the Contractor's expense as 
specified in paragraph: REPAIR, REMOVAL AND REPLACEMENT OF NEWLY CONSTRUCTED 
SLABS below. 

 
3.3.2   Paving in Hot Weather 
 
When the ambient temperature during paving is expected to exceed 90 degrees 
F, the concrete shall be properly placed and finished in accordance with 
procedures previously submitted, approved, and as specified herein.  The 
concrete temperature at time of delivery to the forms shall not exceed the 
temperature shown in the table below when measured in accordance with ASTM 
C1064/C1064M.  Cooling of the mixing water or aggregates or placing in the 
cooler part of the day may be required to obtain an adequate placing 
temperature.  Steel forms and reinforcing shall be cooled as needed to 
maintain steel temperatures below 120 degrees F.  Transporting and placing 
equipment shall be cooled or protected if necessary to maintain proper 
concrete placing temperature.  The finished surfaces of the newly laid 
pavement shall be kept damp by applying a fog spray (mist) with approved 
spraying equipment until the pavement is covered by the curing medium. 
 

Maximum Allowable Concrete Placing Temperature 

Relative Humidity, Percent, During 
Time of Concrete Placement 

Maximum Allowable Concrete 
Temperature in Degrees C F 

Greater than 60 95 

40-60 85 

Less than 40 80 

 
 
3.3.3   Prevention of Plastic Shrinkage Cracking 
 
During weather with low humidity, and particularly with high temperature and 
appreciable wind, develop and institute measures to prevent plastic 
shrinkage cracks from developing.  If plastic shrinkage cracking occurs, 
halt further placement of concrete until protective measures are in place to 
prevent further cracking.  Periods of high potential for plastic shrinkage 
cracking can be anticipated by use of Fig. 4.2 of ACI 305R.  In addition to 
the protective measures specified in the previous paragraph, the concrete 
placement shall be further protected by erecting shades and windbreaks and 
by applying fog sprays of water, the addition of monomolecular films, or wet 
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covering.  Apply monomolecular films after finishing is complete, do not use 
in the finishing process.  When such water treatment is stopped, curing 
procedures shall be immediately commenced.  Plastic shrinkage cracks that 
occur shall be repaired in accordance with paragraph: REPAIR, REMOVAL, 
REPLACEMENT OF NEWLY CONSTRUCTED SLABS.  Plastic shrinkage cracks shall 
never be troweled over or filled with slurry. 

 
3.3.4   Paving in Cold Weather 
 
Cold weather paving shall conform to ACI 306R.  Special protection measures, 
as specified herein, shall be used if freezing temperatures are anticipated 
before the expiration of the specified curing period.  Placement of concrete 
shall not begin unless the ambient temperature is at least 35 degrees F and 
rising.  Thereafter, placement of concrete shall be halted whenever the 
ambient temperature drops below 40 degrees F.  When the ambient temperature 
is less than 50 degrees F, the temperature of the concrete when placed shall 
be not less than 50 degrees F nor more than 75 degrees F.  Materials 
entering the mixer shall be free from ice, snow, and frozen lumps.  Salt, 
chemicals or other materials shall not be incorporated in the concrete to 
prevent freezing.  If allowed under paragraph: MIXTURE PROPORTIONS in PART 2, 
an accelerating admixture may be used when the ambient temperature is below 
50 degrees F.  Covering and other means shall be provided for maintaining 
the concrete at a temperature of at least 50 degrees F for not less than 72 
hours after placing, and at a temperature above freezing for the remainder 
of the curing period. Remove pavement slabs damaged by freezing or falling 
below freezing temperature to full depth, by full slab width, to the nearest 
original joint, and replace at the Contractor's expense as specified in 
paragraph REPAIR, REMOVAL, REPLACEMENT OF NEWLY CONSTRUCTED SLABS. 

 
3.4   CONCRETE PRODUCTION 
 
Batching, mixing, and transporting shall have a capacity sufficient to 
maintain a continuous, uniform forward movement of the paver of not less 
than 2.5 feet per minute.  Concrete transported in non-agitating equipment 
shall be deposited in front of the paver within 45 minutes from the time 
cement has been charged into the mixing drum, except that if the ambient 
temperature is above 90 degrees F, the time shall be reduced to 30 minutes. 
Concrete transported in truck mixers shall be deposited in front of the 
paver within 90 minutes from the time cement has been charged into the mixer 
drum of the plant or truck mixer.  If the ambient temperature is above 90 
degrees F, the time shall be reduced to 60 minutes. A batch ticket from the 
operator of the batching plant must accompany every load of concrete 
delivered to the paving site.  Every load of concrete delivered to the 
paving site shall be accompanied by a batch ticket from the operator of the 
batching plant.  Tickets shall be on approved forms and show at least the 
mass, or volume, of all ingredients in each batch delivered, the water meter 
and revolution meter reading on truck mixers and the time of day.  Tickets 
shall be delivered to the placing foreman who must keep them on file and 
deliver them to the Government weekly, or as directed by the Contracting 
Officer. 
 

3.4.1   Batching and Mixing Concrete 
 
Scale pivots and bearings shall be kept clean and free of rust.  Any 
equipment which fails to perform as specified shall immediately be removed 
from use until properly repaired and adjusted, or replaced. 
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3.4.2   Transport and Transfer – Spreading Operations 
 
Non-agitating equipment shall be used only on smooth roads and for haul time 
less than 15 minutes.  Concrete shall be deposited as close as possible to 
its final position in the paving lane.  All equipment shall be operated to 
discharge and transfer concrete without segregation.  In no case shall 
dumping of concrete in discrete piles be permitted.  No transfer or 
spreading operation which requires the use of front-end loaders, dozers, or 
similar equipment to distribute the concrete will be permitted. 

 
3.5   PAVING 
 
3.5.1   General Requirements 
 
Pavement shall be constructed with paving and finishing equipment utilizing 
rigid fixed forms or by use of slipform paving equipment.  Paving and 
finishing equipment and procedures shall be capable of constructing paving 
lanes of the required width at a rate of at least 2.5 feet of paving lane 
per minute on a routine basis.  Paving equipment and its operation shall be 
controlled, and coordinated with all other operations, such that the paver-
finisher has a continuous forward movement, at a reasonably uniform speed, 
from beginning to end of each paving lane, except for inadvertent equipment 
breakdown.  Backing the paver and refinishing a lane is not permitted.  
Remove and replace concrete refinished in this manner.  Failure to achieve a 
continuous forward motion requires halting operations, regrouping, and 
modifying operations to achieve this requirement.  Workmen with foreign 
material on their footwear or construction equipment that might deposit 
foreign material shall not be permitted to walk or operate in the plastic 
concrete.  Where an open-graded granular base is required under the concrete, 
select paving equipment and procedures which will operate properly on the 
base course without causing displacement or other damage. 

 
3.5.2   Consolidation 
 
Concrete shall be consolidated with the specified type of lane-spanning, 
gang-mounted, mechanical, immersion type vibrating equipment mounted in 
front of the paver, supplemented, in rare instances as specified, by hand-
operated vibrators.  The vibrators shall be inserted into the concrete to a 
depth that will provide the best full-depth consolidation but not closer to 
the underlying material than 2 inches.  Excessive vibration shall not be 
permitted.  If the vibrators cause visible tracking in the paving lane, the 
paving operation shall be stopped and equipment and operations modified to 
prevent it.  Concrete in small, odd-shaped slabs or in isolated locations 
inaccessible to the gang-mounted vibration equipment shall be vibrated with 
an approved hand-operated immersion vibrator operated from a bridge spanning 
the area.  Vibrators shall not be used to transport or spread the concrete.  
Hand-operated vibrators shall not be operated in the concrete at one 
location for more than 20 seconds.  Insertion locations for hand-operated 
vibrators shall be between 6 to 15 inches on centers.  For each paving train, 
at least one additional vibrator spud, or sufficient parts for rapid 
replacement and repair of vibrators shall be maintained at the paving site 
at all times.  Any evidence of inadequate consolidation (honeycomb along the 
edges, large air pockets, or any other evidence) shall require the immediate 
stopping of the paving operation and approved adjustment of the equipment or 
procedures. 
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3.5.3   Operation 
 
When the paver approaches a header at the end of a paving lane, a sufficient 
amount of concrete shall be maintained ahead of the paver to provide a roll 
of concrete which will spill over the header.  The amount of extra concrete 
shall be sufficient to prevent any slurry that is formed and carried along 
ahead of the paver from being deposited adjacent to the header.  The spud 
vibrators in front of the paver shall be brought as close to the header as 
possible before they are lifted.  Additional consolidation shall be provided 
adjacent to the headers by hand-manipulated vibrators.  When the paver is 
operated between or adjacent to previously constructed pavement (fill-in 
lanes), provisions shall be made to prevent damage to the previously 
constructed pavement.  Screeds or extrusion plates shall be electronically 
controlled from the previously placed pavement so as to prevent them from 
applying pressure to the existing pavement and to prevent abrasion of the 
pavement surface.  The overlapping area of existing pavement surface shall 
at all times be kept completely free of any loose or bonded foreign material 
as the paver-finisher operates across it.  When the paver travels on 
existing pavement, approved provisions shall be made to prevent damage to 
the existing pavement.  Pavers using transversely oscillating screeds shall 
not be used to form fill-in lanes that have widths less than a full width 
for which the paver was designed or adjusted. 

 
3.5.4   Required Results 
 
The paver-finisher, and its gang-mounted vibrators, together with its 
operating procedures shall be adjusted and operated and coordinated with the 
concrete mixture being used to produce a thoroughly consolidated slab 
throughout, true to line and grade within specified tolerances.  The paver-
finishing operation shall produce a surface finish free of irregularities, 
tears, voids of any kind, and any other discontinuities.  The paver-finisher 
shall make only one pass across the pavement; multiple passes will not be 
permitted.  The equipment and its operation shall produce a finished surface 
requiring no hand finishing other than the use of cutting straightedges, 
except in very infrequent instances.  If any equipment or operation fails to 
produce the above results, the paving shall be stopped, the equipment shall 
be replaced or properly adjusted, the operation shall be appropriately 
modified, or the mixture proportions modified, in order to produce the 
required results before recommencing paving.  No water, other than fog 
sprays (mist) as specified in paragraph: Prevention of Plastic Shrinkage 
Cracking above, shall be applied to the concrete or the concrete surface 
during paving and finishing. 

 
3.5.5   Fixed Form Paving 
 
Paving equipment for fixed-form paving and its operation shall conform to 
the requirements of paragraph EQUIPMENT, all requirements specified herein. 

 
3.5.5.1   Forms for Fixed Form Paving 
 

a. Straight forms shall be made of steel and furnished in sections not 
less than 10 feet in length.  Flexible or curved forms of proper radius 
shall be used for curves of 100-foot radius or less.  Wood forms for 
curves and fillets shall be made of well-seasoned, surfaced plank or 
plywood, straight, and free from warp or bend.  Wood forms shall be 
adequate in strength and rigidly braced.  Forms shall have a depth 
equal to the pavement thickness at the edge.  Where the project 
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requires several different slab thicknesses, forms may be built up by 
bolting or welding a tubular metal section or by bolting wood planks to 
the bottom of the form to completely cover the underside of the base of 
the form and provide an increase in depth of not more than 25 percent.  
The base width of the one-piece or built-up form shall be not less than 
eight-tenths of the vertical height of the form, except than forms 8 
inches or less in vertical height shall have a base width not less than 
the vertical height of the form.  Maximum vertical deviation of top of 
any side form, including joints, shall not vary from a true plane more 
than 1/8 inch in 10 feet, and the upstanding leg shall not vary more 
than 1/4 inch.  Where keyway forms are required, they shall be rigidly 
attached to the main form so no displacement can take place.  Metal 
keyway forms shall be tack-welded to steel forms.  Keyway forms shall 
be so aligned that there is no variation over 1/4 inch either 
vertically or horizontally, when tested with a 12 foot template after 
forms are set, including tests across form joints. 

 
b. Form sections shall be tightly locked and shall be free from play or 
movement in any direction.  Forms shall be provided with adequate 
devices for secure settings so that when in place they will withstand, 
without visible spring or settlement, the impact and vibration of the 
consolidating and finishing equipment. 

 
c. Set forms for full bearing on foundation for entire length and width 
and in alignment with edge of finished pavement.  Forms shall be 
supported during entire operation of placing, compaction, and finishing 
so that forms will not deviate vertically more than 0.01 foot from 
required grade and elevations indicated.  Conformity to the alignment 
and grade elevations shown on the drawings shall be checked and 
necessary corrections shall be made immediately prior to placing the 
concrete.  The forms shall be cleaned and oiled each time before 
concrete is placed.  No concrete shall be placed until setting of forms 
has been checked and approved by the CQC team. 
 
d. Do not anchor guide rails for fixed form pavers into new concrete or 
existing concrete to remain. 

 
e. Forms for overlay pavements and for other locations where forms must 
be set on existing pavements, shall be held securely in place with 
stakes or by other approved methods.  Holes in existing pavements for 
form stakes shall be carefully drilled by methods which will not crack 
or spall the existing pavement.  After use, the holes shall be filled 
flush with the surrounding surface using approved material, prior to 
overlying materials being placed.  Any method which does not hold 
securely or which damages the existing pavement shall be immediately 
discontinued.  Prior to setting forms for paving operations, 
demonstrate the proposed form setting procedures at an approved 
location without proceeding further until the proposed method is 
approved by the Contracting Officer. 

 
3.5.5.2   Form Removal 
 
Keep forms in place at least 12 hours after the concrete has been placed.  
When conditions are such that the early strength gain of the concrete is 
delayed, leave the forms in place for a longer time, as directed.  Remove 
forms by procedures that do not injure the concrete.  Bars or heavy metal 
tools shall not be used directly against the concrete in removing the forms.  
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Any concrete found to be defective after form removal shall be repaired 
promptly, using procedures specified or as directed. 
 

3.5.6   Slipform Paving 
 
3.5.6.1   General 
 
Paving equipment for slipform paving and the operation thereof shall conform 
to the requirement of paragraph EQUIPMENT, and all requirements specified 
herein.  The slipform paver shall shape the concrete to the specified and 
indicated cross section, meeting all tolerances, in one pass.  The slipform 
paver shall finish the surface and edges so that only a very minimum 
isolated amount of hand finishing is required.  If the paving operation does 
not meet the above requirements and the specified tolerances, immediately 
stop the operation, and regroup and replace or modify any equipment as 
necessary, modify paving procedures or modify the concrete mix, in order to 
resolve the problem.  The slipform paver shall be automatically 
electronically controlled from a taut wire guideline for horizontal 
alignment and on both sides from a taut wire guideline for vertical 
alignment, except that electronic control from a ski operating on a 
previously constructed adjoining lane shall be used where applicable for 
either or both sides.  Automatic, electronic controls for vertical alignment 
shall always be used on both sides of the lane.  Control from a slope-
adjustment control or control operating from the underlying material shall 
never be used.  Side forms on slipform pavers shall be properly adjusted so 
that the finished edge of the paving lane meets all specified tolerances.  
Dowels in longitudinal construction joints shall be installed as specified 
below.  The installation of these dowels by dowel inserters attached to the 
paver or by any other means of inserting the dowels into the plastic 
concrete shall not be permitted.  If a keyway is required, a 26 gauge thick 
metal keyway liner shall be installed as the keyway is extruded.  Keyway 
forms shall not vary more than plus or minus 1/8 inch from the dimensions 
indicated and shall not deviate more than plus or minus 1/4 inch from the 
mid-depth of the pavement.  There shall be no abrupt offset either 
horizontally or vertically in the completed keyway.  The keyway liner shall 
be protected and shall remain in place and become part of the joint. 

 
3.5.6.2   Guidelines for Slipform Paving 
 
Accurately and securely install guidelines well in advance of concrete 
placement.  Provide supports at necessary intervals to eliminate all sag in 
the guideline when properly tightened.  The guideline shall be high strength 
wire set with sufficient tension to remove all sag between supports.  
Supports shall be securely staked to the underlying material or other 
provisions made to ensure that the supports will not be displaced when the 
guideline is tightened or when the guideline or supports are accidentally 
touched by workmen or equipment during construction.  The appliances for 
attaching the guideline to the supports shall be capable of easy adjustment 
in both the horizontal and vertical directions.  When it is necessary to 
leave gaps in the guideline to permit equipment to use or cross underlying 
material, provisions shall be made for quickly and accurately replacing the 
guideline without any delay to the forward progress of the paver.  Supports 
on either side of the gap shall be secured in such a manner as to avoid 
disturbing the remainder of the guideline when the portion across the gap is 
positioned and tightened.  The guideline across the gap and adjacent to the 
gap for a distance of 200 feet shall be checked for horizontal and vertical 
alignment after the guideline across the gap is tightened.  Vertical and 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 449 

horizontal positioning of the guideline shall be such that the finished 
pavement shall conform to the alignment and grade elevations shown on the 
drawings within the specified tolerances for grade and smoothness.  The 
specified tolerances are intended to cover only the normal deviations in the 
finished pavement that may occur under good supervision and do not apply to 
setting of the guideline.  The guideline shall be set true to line and grade. 

 
3.5.6.3   Laser Controls 
 
If the Contractor proposes to use any type of automatic laser controls, a 
detailed description of the system shall be submitted and a trial field 
demonstration performed in the presence of the Contracting Officer at least 
one week prior to start of paving.  Approval of the control system will be 
based on the results of the demonstration and on continuing satisfactory 
operation during paving. 

 
3.5.7   Placing Reinforcing Steel 
 
The type and amount of steel reinforcement shall be as shown on the drawings. 

 
3.5.7.1   Pavement Thickness Greater Than 12 Inches 
 
For pavement thickness of 12 inches or more, the reinforcement steel shall 
be installed by the strike-off method wherein a layer of concrete is 
deposited on the underlying material, consolidated, and struck to the 
indicated elevation of the steel reinforcement.  The reinforcement shall be 
laid upon the prestruck surface, and the remaining concrete shall then be 
placed and finished in the required manner.  When placement of the second 
lift causes the steel to be displaced horizontally from its original 
position, provisions shall be made for increasing the thickness of the first 
lift and depressing the reinforcement into the unhardened concrete to the 
required elevation.  The increase in thickness shall be only as necessary to 
permit correct horizontal alignment to be maintained.  Any portions of the 
bottom layer of concrete that have been placed more than 30 minutes without 
being covered with the top layer shall be removed and replaced with newly 
mixed concrete without additional cost to the Government. 
 

3.5.7.2   Pavement Thickness Less Than 12 Inches 
 
For pavements less than 12 inches thick, the reinforcement shall be 
positioned on suitable chairs or continuous mesh support devices securely 
fastened to the subgrade prior to concrete placement.  Concrete shall be 
vibrated after the steel has been placed.  Regardless of placement procedure, 
the reinforcing steel shall be free from coatings which could impair bond 
between the steel and concrete, and laps in the reinforcement shall be as 
indicated.  Regardless of the equipment or procedures used for installing 
reinforcement, ensure that the entire depth of concrete is adequately 
consolidated.  If reinforcing for Continuously Reinforced Concrete Pavement 
(CRCP) is required, the entire operating procedure and equipment proposed 
shall be submitted for approval at least 30 days prior to proposed start of 
paving. 

 
3.5.8   Placing Dowels and Tie Bars 
 
Tie bars shall not be used in airfield pavements.  Tie bars shall only be 
used for roads.   
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The method used in installing and holding dowels in position shall ensure 
that the error in alignment of any dowel from its required horizontal and 
vertical alignment after the pavement has been completed will not be greater 
than 1/8 in. per ft.  Except as otherwise specified below, horizontal 
spacing  of dowels must be within a tolerance of plus or minus 5/8 inch.  
The vertical location on the face of the slab shall be within a tolerance of 
plus or minus 1/2 inch.  The vertical alignment of the dowels shall be 
measured parallel to the designated top surface of the pavement, except for 
those across the crown or other grade change joints. Dowels across crowns 
and other joints at grade changes shall be measured to a level surface.  
Horizontal alignment shall be checked perpendicular to the joint edge.  
Horizontal alignment shall be checked with a framing square.  Dowels shall 
not be placed closer than 0.6 times the dowel bar length to the planned 
joint line.  If the last regularly spaced dowel is closer than that 
dimension, it shall be moved away from the joint to a location 0.6 times the 
dowel bar length, but not closer than 6 inches to its nearest neighbor. 
Dowel interference at a transverse joint-longitudinal joint intersection 
shall be resolved by deleting the closest transverse dowel. Install dowels 
as specified in the following subparagraphs. 
 
Tie bars shall not be placed closer than 0.6 times the tie bar length to the 
planned joint line.  If the last regularly spaced longitudinal tie bar is 
closer than that dimension, it shall be moved away from the joint to a 
location 0.6 times the tie bar length, but not closer than 6 inches to its 
nearest neighbor.  Tie bar interference at a transverse joint-longitudinal 
joint intersection shall be resolved by deleting the closest transverse tie 
bar. 

 
3.5.8.1   Contraction Joints 
 
Dowels in longitudinal and transverse contraction joints within the paving 
lane shall be held securely in place, as indicated, by means of rigid metal 
frames or basket assemblies of an approved type.  The basket assemblies 
shall be held securely in the proper location by means of suitable pins or 
anchors.  Do not cut or crimp the dowel basket tie wires. 

 
3.5.8.2   Construction Joints-Fixed Form Paving 
 
Install dowels using the bonded-in-place method or the drill-and-dowel 
method.  Installation by removing and replacing in preformed holes will not 
be permitted.  Dowels shall be prepared and placed across joints where 
indicated, correctly aligned, and securely held in the proper horizontal and 
vertical position during placing and finishing operations, by means of 
devices fastened to the forms.  The spacing of dowels in construction joints 
shall be as indicated, except that, where the planned spacing cannot be 
maintained because of form length or interference with form braces, closer 
spacing with additional dowels shall be used. 

 
3.5.8.3   Dowels Installed In Hardened Concrete 
 
Install dowels in hardened concrete by bonding the dowels into holes drilled 
into the hardened concrete.  The concrete shall have cured for 7 days or 
reached a minimum flexural strength of 450 psi before drilling commences.  
Using rotary-core drills, drill holes approximately 1/8 inch greater in 
diameter than the dowels into the hardened concrete.  Depth of dowel hole 
shall be within a tolerance of plus/minus 1/2 inch of the dimension shown on 
the drawings.  Upon completion of the drilling operation, the dowel hole 
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shall be blown out with oil-free, compressed air.  Dowels shall be bonded in 
the drilled holes using epoxy resin.  Epoxy resin shall be injected at the 
back of the hole before installing the dowel and extruded to the collar 
during insertion of the dowel so as to completely fill the void around the 
dowel.  Application by buttering the dowel will not be permitted.  The 
dowels shall be held in alignment at the collar of the hole, after insertion 
and before the grout hardens, by means of a suitable metal or plastic grout 
retention ring fitted around the dowel.  Dowels required to be installed in 
any joints between new and existing concrete shall be grouted in holes 
drilled in the existing concrete, all as specified above.   
 

3.5.8.4   Lubricating Dowel Bars 
 
The portion of each dowel intended to move within the concrete or expansion 
cap shall be wiped clean and coated with a thin, even film of lubricating 
oil before the concrete is placed. 

 
3.6   FINISHING 
 
Finishing operations shall be a continuing part of placing operations 
starting immediately behind the strike-off of the paver.  Initial finishing 
shall be provided by the transverse screed or extrusion plate.  The sequence 
of operations are transverse finishing, longitudinal machine floating if 
used, straightedge finishing, texturing, and then edging of joints.  
Finishing shall be by the machine method.  The hand method shall be used 
only on isolated areas of odd slab widths or shapes and in the event of a 
breakdown of the mechanical finishing equipment. Supplemental hand finishing 
for machine finished pavement shall be kept to an absolute minimum.   
 
Any machine finishing operation which requires appreciable hand finishing, 
other than a moderate amount of straightedge finishing, shall be immediately 
stopped and proper adjustments made or the equipment replaced.  Any 
operations which produce more than 1/8 inch of mortar-rich surface (defined 
as deficient in plus U.S. No. 4 sieve size aggregate) shall be halted 
immediately and the equipment, mixture, or procedures modified as necessary.  
Compensation shall be made for surging behind the screeds or extrusion plate 
and settlement during hardening and care shall be taken to ensure that 
paving and finishing machines are properly adjusted so that the finished 
surface of the concrete (not just the cutting edges of the screeds) will be 
at the required line and grade.  Finishing equipment and tools shall be 
maintained clean and in an approved condition.  At no time shall water be 
added to the surface of the slab with the finishing equipment or tools, or 
in any other way, except for fog (mist) sprays specified to prevent plastic 
shrinkage cracking. 
 

3.6.1   Machine Finishing With Fixed Forms 
 
The machine shall be designed to straddle the forms and shall be operated to 
screed and consolidate the concrete.  Machines that cause displacement of 
the forms shall be replaced.  The machine shall make only one pass over each 
area of pavement.  If the equipment and procedures do not produce a surface 
of uniform texture, true to grade, in one pass, the operation shall be 
immediately stopped and the equipment, mixture, and procedures adjusted as 
necessary. 

 
3.6.2   Machine Finishing with Slipform Pavers. 
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The slipform paver shall be operated so that only a very minimum of 
additional finishing work is required to produce pavement surfaces and edges 
meeting the specified tolerances.  A self-propelled nonrotating pipe float 
may be used  while the concrete is still plastic, to remove minor 
irregularities and score marks.  allow only one pass of the pipe float.  If 
there is concrete slurry or fluid paste on the surface that runs over the 
edge of the pavement, immediately stop the paving operation and the 
equipment, mixture, or operation modified to prevent formation of such 
slurry.  Any slurry which does run down the vertical edges shall be 
immediately removed by hand, using stiff brushes or scrapers.  No slurry, 
concrete or concrete mortar shall be used to build up along the edges of the 
pavement to compensate for excessive edge slump, either while the concrete 
is plastic or after it hardens. 

 
3.6.3   Surface Correction and Testing    
 
After all other finishing is completed but while the concrete is still 
plastic, eliminate minor irregularities and score marks in the pavement 
surface by means of cutting straightedges.  Such straightedges shall be 12 
feet in length and shall be operated from the sides of the pavement and from 
bridges.  A straightedge operated from the side of the pavement shall be 
equipped with a handle 3 feet longer than one-half the width of the pavement.  
The surface shall then be tested for trueness with a straightedge held in 
successive positions parallel and at right angles to the center line of the 
pavement, and the whole area covered as necessary to detect variations.  The 
straightedge shall be advanced along the pavement in successive stages of 
not more than one-half the length of the straightedge.  Depressions shall be 
immediately filled with freshly mixed concrete, struck off, consolidated 
with an internal vibrator, and refinished. Projections above the required 
elevation shall also be struck off and refinished.  The straightedge testing 
and finishing shall continue until the entire surface of the concrete is 
free from observable departure from the straightedge and conforms to the 
surface requirements specified in paragraph: ACCEPTABILITY OF WORK in PART 1. 
This straightedging shall not be used as a replacement for the straightedge 
testing of paragraph: Surface Smoothness in PART 1. Long-handled, flat bull 
floats shall be used very sparingly and only as necessary to correct minor, 
scattered surface defects.  If frequent use of bull floats is necessary, the 
paving operation shall be stopped and the equipment, mixture or procedures 
adjusted to eliminate the surface defects.  Finishing with hand floats and 
trowels shall be held to the absolute minimum necessary.  Extreme care shall 
be taken to prevent overfinishing joints and edges. The surface finish of 
the pavement shall be produced essentially by the finishing machine and not 
by subsequent hand finishing operations.  All hand finishing operations 
shall be subject to approval and shall be modified when directed. 

 
3.6.3.1   Edge Slump 
 
Determine slump of edges with a 12 foot straightedge.  Before the concrete 
hardens, correct edge slump of pavement exceeding 1/4 inch at edge of 
pavement.  Limit the area affected by the downward movement of the concrete 
along the pavement edge to not more than 18 inches from the edge. 

 
3.6.4   Hand Finishing 
 
Use hand finishing operations only as specified below. 

 
3.6.4.1   Equipment and Template 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 453 

In addition to approved mechanical internal vibrators for consolidating the 
concrete, provide a strike-off and tamping template and a longitudinal float 
for hand finishing.  The template shall be at least 1 foot longer than the 
width of pavement being finished, of an approved design, and sufficiently 
rigid to retain its shape, and shall be constructed of metal or other 
suitable material shod with metal.  The longitudinal float shall be at least 
10 feet long, of approved design, and rigid and substantially braced, and 
shall maintain a plane surface on the bottom.  Grate tampers (jitterbugs) 
shall not be used. 

 
3.6.4.2   Finishing and Floating 
 
As soon as placed and vibrated, the concrete shall be struck off and 
screeded to the crown and cross section and to such elevation above grade 
that when consolidated and finished, the surface of the pavement will be at 
the required elevation.  In addition to previously specified complete 
coverage with handheld immersion vibrators, the entire surface shall be 
tamped with the strike-off and tamping template, and the tamping operation 
continued until the required compaction and reduction of internal and 
surface voids are accomplished.  Immediately following the final tamping of 
the surface, the pavement shall be floated longitudinally from bridges 
resting on the side forms and spanning but not touching the concrete.  If 
necessary, additional concrete shall be placed, consolidated and screeded, 
and the float operated until a satisfactory surface has been produced.  The 
floating operation shall be advanced not more than half the length of the 
float and then continued over the new and previously floated surfaces. 

 
3.6.5   Texturing 
 
Before the surface sheen has disappeared and before the concrete hardens or 
curing compound is applied, the surface of the pavement shall be given a 
texture as described herein.  After curing is complete, all textured 
surfaces shall be thoroughly power broomed to remove all debris. 

 
3.6.5.1   Burlap Drag Surface 
 
Surface texture shall be applied by dragging the surface of the pavement, in 
the direction of the concrete placement, with an approved burlap drag.  The 
drag shall be operated with the fabric moist, and the fabric shall be 
cleaned or changed as required to keep clean.  The dragging shall be done so 
as to produce a uniform finished surface having a fine sandy texture without 
disfiguring marks. 

 
3.6.5.2   Artificial Turf Drag Surface 
 
Artificial turf texture shall be applied by dragging the surface of the 
pavement in the direction of concrete placement with an approved full-width 
drag made with artificial turf. 

 
3.6.5.3   Broom Texturing 
 
Brooming should be completed before concrete has hardened to the point where 
the surface will be unduly torn or roughened, but after hardening has 
progressed enough so that the mortar will not flow and reduce the sharpness 
of the scores.  Surface texture shall be applied using an approved 
mechanical stiff bristle broom drag of a type that will uniformly score the 
surface transverse to the pavement center line.  The broom must be capable 
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of traversing the full width of the pavement in a single pass at a uniform 
speed and with a uniform pressure.  Successive passes of the broom shall be 
overlapped the minimum necessary to obtain a uniformly textured surface.  
Brooms shall be washed thoroughly at frequent intervals during use.  Worn or 
damaged brooms shall be removed from the job site.  The scores shall be 
uniform in appearance and approximately 1/16 inch in depth but shall be not 
more than 1/8 inch in depth.  Hand brooming will be permitted only on 
isolated odd shaped slabs or slabs where hand finishing is permitted.  For 
hand brooming, the brooms shall have handles longer than half the width of 
slab to be finished.  The hand brooms shall be drawn transversely across the 
surface from the center line to each edge with slight overlapping strokes. 

 
3.6.6   Edging 
 
After texturing has been completed, the edge of the slabs along the forms, 
along the edges of slipformed lanes, and at the joints shall be carefully 
finished with an edging tool to form a smooth rounded surface of 1/8 inch 
radius.  Tool marks shall be eliminated, and the edges shall be smooth and 
true to line.  No water shall be added to the surface during edging.  
Extreme care shall be taken to prevent overworking the concrete. 

 
3.6.7   Outlets in Pavement 
 
Recesses for the tie-down anchors, lighting fixtures, and other outlets in 
the pavement shall be constructed to conform to the details and dimensions 
shown.  The concrete in these areas shall be carefully finished to provide a 
surface of the same texture as the surrounding area that will be within the 
requirements for plan grade and surface smoothness. 

 
3.7   CURING 
 
3.7.1   Protection of Concrete 
 
Concrete shall be continuously protected against loss of moisture and rapid 
temperature changes for at least 7 days from the completion of finishing 
operations.  All equipment needed for adequate curing and protection of the 
concrete shall be on hand and ready for use before actual concrete placement 
begins.  If any selected method of curing does not afford the proper curing 
and protection against concrete cracking, remove and replace the damaged 
pavement, and employ another method of curing as directed.  Accomplish 
curing by one of the following methods except that only moist curing shall 
be used for the first 24 hours when the ambient temperature during paving 
exceeds 90 degrees F. 
 

3.7.2   Membrane Curing 
 
A uniform coating of white-pigmented, membrane-forming, curing compound 
shall be applied to the entire exposed surface of the concrete as soon as 
the free water has disappeared from the surface after finishing.  Along the 
formed edge faces, it shall be applied immediately after the forms are 
removed.  Concrete shall not be allowed to dry before the application of the 
membrane.  If any drying has occurred, moisten the surface of the concrete 
with a fine spray of water, and apply the curing compound as soon as the 
free water disappears.  The curing compound shall be applied to the finished 
surfaces by means of an approved automatic spraying machine.  The curing 
compound shall be applied with a single overlapping application that will 
give a uniform coverage of 150 square feet per gallon.  The application of 
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curing compound by hand-operated, mechanical powered pressure sprayers will 
be permitted only on odd widths or shapes of slabs and on concrete surfaces 
exposed by the removal of forms.  When the application is made by hand-
operated sprayers, a second coat shall be applied in a direction 
approximately at right angles to the direction of the first coat. If 
pinholes, abrasions, or other discontinuities exist, an additional coat 
shall be applied to the affected areas within 30 minutes.  Concrete surfaces 
that are subjected to heavy rainfall within 3 hours after the curing 
compound has been applied shall be resprayed by the method and at the 
coverage specified above.  Areas where the curing compound is damaged by 
subsequent construction operations within the curing period shall be 
immediately resprayed.  Concrete surfaces to which membrane-curing compounds 
have been applied shall be adequately protected during the entire curing 
period from pedestrian and vehicular traffic, except as required for joint-
sawing operations and surface tests, and from any other possible damage to 
the continuity of the membrane. 

 
3.7.3   Moist Curing 
 
Concrete to be moist-cured shall be maintained continuously wet for the 
entire curing period, or until curing compound is applied, commencing 
immediately after finishing.  If forms are removed before the end of the 
curing period, curing shall be carried out as on unformed surfaces, using 
suitable materials.  Surfaces shall be cured by ponding, by continuous 
sprinkling, by continuously saturated burlap or cotton mats, or by 
continuously saturated plastic coated burlap.  Burlap and mats shall be  
clean and free from any contamination and shall be completely saturated 
before placing on the concrete.  Lap sheets to provide full coverage.  
Provide an approved work system to ensure that moist curing is continuous 24 
hours per day and that the entire surface is wet. 

 
3.8   JOINTS 
 
3.8.1   General Requirements for Joints 
 
Joints shall conform to the locations and details indicated and shall be 
perpendicular to the finished grade of the pavement.  All joints shall be  
straight and continuous from edge to edge or end to end of the pavement with 
no abrupt offset and no gradual deviation greater than 1/2 inch.  Where any 
joint fails to meet these tolerances, the slabs adjacent to the joint shall 
be removed and replace at no additional cost to the Government.  No change 
from the jointing pattern shown on the drawings shall be made without 
written approval of the Contracting Officer.  Joints shall be sealed 
immediately following curing of the concrete or as soon thereafter as 
weather conditions permit.  Seal joints as specified in Section 32 01 19.61 
RESEALING OF JOINTS IN RIGID PAVEMENT. 

 
3.8.2   Longitudinal Construction Joints 
 
Dowels shall be installed in the longitudinal construction joints, or the 
edges shall be thickened as indicated.  Dowels shall be installed in 
conformance with paragraph, Placing Dowels and Tie Bars.  After the end of 
the curing period, longitudinal construction joints shall be sawed to 
provide a groove at the top for sealant conforming to the details and 
dimensions indicated. 
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3.8.3   Transverse Construction Joints 
 
Transverse construction joints shall be installed at the end of each day's 
placing operations and at any other points within a paving lane when 
concrete placement is interrupted for 30 minutes or longer.  Transverse 
construction joint shall be installed at a planned transverse joint.  
Transverse construction joints shall be constructed by utilizing headers or 
by paving through the joint, then full-depth sawcutting the excess concrete.  
Pavement shall be constructed with the paver as close to the header as 
possible, and run out the paver completely past the header.  Transverse 
construction joints installed at a planned transverse joint shall be 
constructed as shown or, if not shown otherwise, shall be dowelled in 
accordance with paragraph: Dowels Installed in Hardened Concrete, or 
paragraph: Fixed Form Paving above.   

 
3.8.4   Expansion Joints 
 
Expansion joints shall be formed where indicated, and about any structures 
and features that project through or into the pavement, using joint filler 
of the type, thickness, and width indicated, and shall be install to form a 
complete, uniform separation between the structure and the pavement.  The 
filler shall be attached to the original concrete placement with adhesive or 
other fasteners and extend the full slab depth.  Adjacent sections of filler 
shall be fitted tightly together, and the filler shall extend across the 
full width of the paving lane or other complete distance in order to prevent 
entrance of concrete into the expansion space.  Edges of the concrete at the 
joint face shall be finished with an edger with a radius of 1/8 inch.  Joint 
filler strips shall be installed 3/4 inch below the pavement surface with a 
slightly tapered, dressed-and-oiled wood strip or other approved material 
temporarily secured to the top of the filler to form a recess to be filled 
with joint sealant.  Expansion joints shall be constructed with dowels for 
load transfer. 

 
3.8.5   Slip Joints 
 
Slip joints shall be installed where indicated using the specified materials.  
Preformed joint filler material shall be attached to the face of the 
original concrete placement with adhesive or other fasteners.  A 3/4 inch 
deep reservoir for joint sealant shall be constructed at the top of the 
joint.  Edges of the joint face shall be finished with an edger with a 
radius of 1/8 inch. 

 
3.8.6   Contraction Joints 
 
Construct transverse and longitudinal contraction joints by sawing an 
initial groove in the concrete with a 1/8 inch blade to the indicated depth.  
During sawing of joints, and again 24 hours later, the CQC team shall 
inspect all exposed lane edges for development of cracks below the saw cut, 
and immediately report results to the Contracting Officer.  If the 
Contracting Officer determines that there are more un-cracked joints than 
desired, the Contractor will be directed to saw succeeding joints 25 percent 
deeper than originally indicated at no additional cost to the Government.  
The time of initial sawing shall vary depending on existing and anticipated 
weather conditions and shall be such as to prevent uncontrolled cracking of 
the pavement. Sawing of the joints shall commence as soon as the concrete 
has hardened sufficiently to permit cutting the concrete without chipping, 
spalling, or tearing.  The sawed faces of joints will be inspected for 
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undercutting or washing of the concrete due to the early sawing, and sawing 
shall be delayed if undercutting is sufficiently deep to cause structural 
weakness or excessive roughness in the joint.  The sawing operation shall be 
carried on as required during both day and night regardless of weather 
conditions.  The joints shall be sawed at the required spacing consecutively 
in the sequence of the concrete placement.  Adequate lighting shall be 
provided for night work. Illumination using vehicle headlights will not be 
permitted. A chalk line or other suitable guide shall be used to mark the 
alignment of the joint.  Before sawing a joint, the concrete shall be 
examined closely for cracks, and the joint shall not be sawed if a crack has 
occurred near the planned joint location.  Sawing shall be discontinued when 
a crack develops ahead of the saw cut.  Immediately after the joint is sawed, 
the saw cut and adjacent concrete surface shall be thoroughly flushed with 
water and vacuumed until all waste from sawing is removed from the joint and 
adjacent concrete surface.  The surface shall be resprayed with curing 
compound as soon as free water disappears.  Necessary precautions shall be 
taken to insure that the concrete is properly protected from damage and 
cured at sawed joints.  The top of the joint opening and the joint groove at 
exposed edges shall be tightly sealed with cord backer rod before the 
concrete in the region of the joint is resprayed with curing compound, and 
shall be maintained until removed immediately before sawing the joint 
sealant reservoir.  The exposed saw cuts on the faces of pilot lanes shall 
be sealed with bituminous mastic or masking tape.  After expiration of the 
curing period, the upper portion of the groove shall be widened by sawing 
with ganged diamond saw blades to the width and depth indicated for the 
joint sealer.  The reservoir shall be centered over the initial sawcut. 
 

3.8.7   Thickened Edge Joints 
 
Construct thickened edge joints as indicated on the drawings.  Underlying 
material in the transition area shall be graded as shown and meet the 
requirements for smoothness and compaction specified for all other areas of 
the underlying material. 

 
3.9   REPAIR, REMOVAL, REPLACEMENT OF NEWLY CONSTRUCTED SLABS 
 
3.9.1   General Criteria 
 
New pavement slabs that are broken, have spalled edges, or contain cracks, 
shall be removed and replaced or repaired, as specified at no cost to the 
Government.  Removal of partial slabs is not permitted.  Not more than 15.0 
percent of each slab's longitudinal edge shall be spalled.  Slabs with 
spalls exceeding this quantity, regardless of spall size, shall be sawn full 
depth to remove the spalled face.   All other slabs shall be removed as 
directed.  The Contracting Officer will determine whether cracks extend full 
depth of the pavement and may require cores to be drilled on the crack to 
determine depth of cracking.  Such cores shall be at least 6 inch diameter, 
and shall be drilled and backfilled with a well consolidated non-shrink 
concrete bonded to the walls of the hole with Type V, Grade 3 epoxy resin.  
Drilling of cores and refilling holes shall be performed by the Contractor 
at no expense to the Government. 

 
3.9.2   Slabs with Cracks  
 
Clean cracks that do not exceed 2 inches in depth; then pressure inject full 
depth with epoxy resin, Type IV, Grade 1.  Remove slabs containing cracks 
deeper than 2 inches. 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 458 

3.9.3   Removal and Replacement of Full Slabs 
 
Where it is necessary to remove full slabs, removal shall be in accordance 
with paragraph: Removal of Existing Pavement Slab below.  Removal and 
replacement shall be full depth, by full width of the slab, and the limit of 
removal shall be normal to the paving lane and extend to each original joint.  
Dowels of the size and spacing as specified for other joints in similar 
pavement shall be installed by epoxy grouting them into holes drilled into 
the existing concrete using procedures as specified in paragraph PLACING 
DOWELS AND TIE BARS, above.  Original damaged dowels shall be cut off flush 
with the joint face.  Protruding portions of dowels shall be painted and 
lightly oiled.  All four edges of the new slab shall thus contain dowels.  
Placement of concrete shall be as specified for original construction.  
Prior to placement of new concrete, the underlying material shall be 
recompacted and shaped as specified in the appropriate section of these 
specifications, and the surfaces of all four joint faces shall be cleaned of 
all loose material and contaminants and coated with a double application of 
membrane forming curing compound as bond breaker.  Care shall be taken to 
prevent any curing compound from contacting dowels.  The resulting joints 
around the new slab shall be prepared and sealed as specified for original 
construction. 

 
3.9.4   Repairing Spalls Along Joints 
 
Where directed, spalls along joints of new slabs, along edges of adjacent 
existing concrete, and along parallel cracks shall be repaired by first 
making a vertical saw cut at least 1 inch outside the spalled area and to a 
depth of at least 2 inches.  Saw cuts shall be straight lines forming 
rectangular areas.  The concrete between the saw cut and the joint, or crack, 
shall be chipped out to remove all unsound concrete and into at least 1/2 
inch of visually sound concrete.  Spalls along joints to be sealed with 
compression seals shall be sawn, chipped out, and repaired to a depth to 
restore the full joint-face support.  The cavity thus formed shall be 
thoroughly cleaned with high pressure water jets supplemented with oil-free 
compressed air to remove all loose material.  Immediately before filling the 
cavity, a prime coat shall be applied to the dry cleaned surface of all 
sides and bottom of the cavity, except any joint face.  The prime coat shall 
be applied in a thin coating and scrubbed into the surface with a stiff-
bristle brush.  Prime coat for portland cement repairs shall be a neat 
cement grout and for epoxy resin repairs shall be epoxy resin, Type III, 
Grade 1.  The prepared cavity shall be filled with: Portland cement concrete 
or latex modified mortar for larger cavities, those more than 1/3 cu. ft. in 
size after removal operations; Portland cement mortar for cavities between 
0.03 cu. ft. and 1/3 cu. ft.; and epoxy resin mortar or epoxy resin or latex 
modified mortar for those cavities less than 0.03 cu. ft. in size.  Portland 
cement concretes and mortars shall be very low slump mixtures, 1/2 inch 
slump or less, proportioned, mixed, placed, consolidated by tamping, and 
cured, all as directed.  Epoxy resin mortars shall be made with Type III, 
Grade 1, epoxy resin, using proportions and mixing and placing procedures as 
recommended by the manufacturer and approved by the Contracting Officer.  
Proprietary patching materials may be used, subject to approval by the 
Contracting Officer.  The epoxy resin materials shall be placed in the 
cavity in layers not over 2 inches thick.  The time interval between 
placement of additional layers shall be such that the temperature of the 
epoxy resin material does not exceed 140 degrees F at any time during 
hardening.  Mechanical vibrators and hand tampers shall be used to 
consolidate the concrete or mortar.  Any repair material on the surrounding 
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surfaces of the existing concrete shall be removed before it hardens.  Where 
the spalled area abuts a joint, an insert or other bond-breaking medium 
shall be used to prevent bond at the joint face.  A reservoir for the joint 
sealant shall be sawed to the dimensions required for other joints.  The 
reservoir shall be thoroughly cleaned and then sealed with the sealer 
specified for the joints. 
 

3.9.5   Repair of Weak Surfaces 
 
Weak surfaces are defined as mortar-rich, rain-damaged, uncured, or 
containing exposed voids or deleterious materials.  Diamond grind slabs 
containing weak surfaces less than 1/4 inch thick to remove the weak surface.  
Diamond grinding shall be in accordance with paragraph DIAMOND GRINDING OF 
PCC SURFACES in PART 1.  All ground areas shall meet the thickness, 
smoothness and grade criteria of paragraph  ACCEPTANCE REQUIREMENTS in PART 
1.  Remove and replace slabs containing weak surfaces greater than 1/4 inch 
thick. 
 

3.9.6   Repair of Pilot Lane Vertical Faces 
 
Excessive edge slump and joint face deformation shall be repaired in 
accordance with paragraph EDGE SLUMP AND JOINT FACE DEFORMATION in PART 1.  
Inadequate consolidation (honeycombing or air voids) shall be repaired by 
saw cutting the face full depth along the entire lane length with a diamond 
blade.  Obtain cores, as directed, to determine the depth of removal. 
 

3.10   EXISTING CONCRETE PAVEMENT REMOVAL AND REPAIR 
 
Existing concrete pavement shall be removed at locations indicated on the 
drawings.  Prior to commencing pavement removal operations, the Contractor 
must inventory the pavement distresses (cracks, spalls, and corner breaks) 
along the pavement edge to remain.  After pavement removal, the Contractor 
shall again survey the remaining edge to quantify any damage caused by 
Contractor's removal operations.  Both surveys shall be performed by the 
Contractor, in the presence of the Contracting Officer.  Make repairs  as 
indicated and as specified herein.  Carefully control all operations to 
prevent damage to the concrete pavement and to the underlying material to 
remain in place.  All saw cuts shall be made perpendicular to the slab 
surface, forming rectangular areas. 

 
3.10.1   Removal of Existing Pavement Slab 
 
When existing concrete pavement is to be removed and adjacent concrete is to 
be left in place, the joint between the removal area and adjoining pavement 
to stay in place shall first be cut full depth with a standard diamond-type 
concrete saw.  Next, a full depth saw cut shall be made parallel to the 
joint at least 24 inches from the joint and at least 6 inches from the end 
of any dowels.  This saw cut shall be made with a diamond saw as specified 
in paragraph: Sawing Equipment.  All pavement to be removed beyond this last 
saw cut shall be removed in accordance with the approved demolition work 
plan.  All pavement between this last saw cut and the joint line shall be 
removed by carefully pulling pieces and blocks away from the joint face with 
suitable equipment and then picking them up for removal.  In lieu of this 
method, this strip of concrete may be carefully broken up and removed using 
hand-held jackhammers, 30 lb or less, or other approved light-duty equipment 
which will not cause stress to propagate across the joint saw cut and cause 
distress in the pavement which is to remain in place.  In lieu of the above 
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specified removal method, the slab may be sawcut full depth to divide it 
into several pieces and each piece lifted out and removed.  Suitable 
equipment shall be used to provide a truly vertical lift, and safe lifting 
devices used for attachment to the slab. 

 
3.10.2   Edge Repair 
 
The edge of existing concrete pavement against which new pavement abuts 
shall be protected from damage at all times.  Slabs which are damaged during 
construction shall be removed and replaced as directed by the Contracting 
Officer at no cost to the Government. Repair of previously existing damage 
areas will be considered a subsidiary part of concrete pavement construction.  
All exposed keys and keyways shall be sawn off full depth. 

 
3.10.2.1   Spall Repair 
 
Not more than 15.0 percent of each slab's edge shall be spalled as a result 
of the Contractor's actions.  Unless otherwise directed by the Contracting 
Officer, damaged slabs with spalls exceeding this quantity, regardless of 
spall size, must be sawn full depth to remove the spalled face.  Repair 
materials and procedures shall be as previously specified in paragraph: 
Repairing Spalls Along Joints. 

 
3.10.2.2   Underbreak and Underlying Material 
 
All underbreak shall be repaired by removal and replacement of the damaged 
slabs in accordance with paragraph:  Removal and Replacement of Full Slabs 
above.  The underlying material adjacent to the edge of and under the 
existing pavement which is to remain in place shall be protected from damage 
or disturbance during removal operations and until placement of new concrete, 
and shall be shaped as shown on the drawings or as directed.  Sufficient 
underlying material shall be kept in place outside the joint line to 
completely prevent disturbance of material under the pavement which is to 
remain in place.  Any material under the portion of the concrete pavement to 
remain in place which is disturbed or loses its compaction shall be 
carefully removed and replaced with concrete. 

 
3.11   PAVEMENT PROTECTION 
 
Protect the pavement against all damage prior to final acceptance of the 
work by the Government.  Aggregates, rubble, or other similar construction 
materials shall not be placed on airfield pavements.  Traffic shall be 
excluded from the new pavement by erecting and maintaining barricades and 
signs until the concrete is at least 14 days old, or for a longer period if 
so directed.  As a construction expedient in paving intermediate lanes 
between newly paved pilot lanes, operation of the hauling and paving 
equipment will be permitted on the new pavement after the pavement has been 
cured for 7 days and the joints have been sealed or otherwise protected, the 
concrete has attained a minimum field cured flexural strength of 550 psi,  
and approved means are furnished to prevent damage to the slab edge.  All 
new and existing pavement carrying construction traffic or equipment shall 
be continuously kept completely clean, and spillage of concrete or other 
materials shall be cleaned up immediately upon occurrence.  Special care 
shall be used where Contractor's traffic uses or crosses active airfield 
pavement.  Power broom other existing pavements at least daily when traffic 
operates.  For fill-in lanes, equipment shall be used that will not damage 
or spall the edges or joints of the previously constructed pavement. 
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3.12   TESTING AND INSPECTION FOR CONTRACTOR QUALITY CONTROL 
 
3.12.1   Testing and Inspection by Contractor 
 
During construction, the Contractor is responsible for sampling and testing 
aggregates, cementitious materials (cement, GGBF and pozzolan), and concrete 
to determine compliance with the specifications.  Provide facilities and 
labor as may be necessary for procurement of representative test samples.  
Furnish sampling platforms and belt templates to obtain representative 
samples of aggregates from charging belts at the concrete plant.  Samples of 
concrete shall be obtained at the point of delivery to the paver.  Testing 
by the Government will in no way relieve the Contractor of the specified 
testing requirements.  Perform the inspection and tests described below, and 
based upon the results of these inspections and tests, take the action 
required and submit reports as required.  This testing shall be performed 
regardless of any other testing performed by the Government, either for pay 
adjustment purposes or for any other reason. 

 
 
3.12.2   Testing and Inspection Requirements 
 
Contractor CQC sampling, testing, inspection and reporting shall be in 
accordance with the following Table. 
 

TABLE 6 
CONTRACTOR TESTING AND INSPECTION REQUIREMENTS 

Frequency Test Method Control Limit Corrective Action 

Fine Aggregate Gradation and Fineness Modulus 

2 per lot ASTM 
C136/C136M 
sample at belt 

9 of 10 tests vary less 
than 0.15 from average 

 Retest, resolve, 
retest 

Outside limits on any 
sieve 

Retest 

2nd gradation failure Stop, resolve, 
retest 

1 per 10 
gradations 

ASTM C117 Outside limits on any 
sieve 

Retest 

2nd gradation failure Stop, repair, 
retest 

Coarse Aggregate Gradation (each aggregate size) 

2 per lot ASTM 
C136/C136M 
sample at belt 

Outside limits on any 
sieve 

Retest 

2nd gradation failure report to COR, 
correct 

2 consecutive averages 
of 5 tests outside 
limits 

report to COR, 
stop ops, repair, 
retest 

1 per 10 
gradations 

ASTM C117 Outside limits on any 
sieve 

Retest 
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2nd gradation failure report to COR, 
correct 

2 consecutive averages 
of 5 tests outside 
limits 

report to COR, 
stop ops, repair, 
reverify all 
operations 

Workability Factor and Coarseness Factor Computation 

Same as C.A. and 
F.A. 

see paragraph 
AGGREGATES 

Use individual C.A. and 
F.A. gradations. 
Combine using batch 
ticket percentages.  
Tolerances: +/- 3 points 
on WF; 
+/- 5 points on CF from 
approved mix design 
values 

Check batching 
tolerances, 
recalibrate 
scales 

2 consecutive averages 
of 5 tests outside 
limits 

report to COR, 
stop ops, retest 

Aggregate Deleterious, Quality, and ASR Tests 

First test no 
later than time of 
uniformity testing 
and then every 30 
days of concrete 
production 

see paragraph 
AGGREGATES 

  Stop production, 
retest, replace 
aggregate. 
Increase testing 
interval to 90 
days if previous 
2 tests pass 

Plant - Scales, Weighing Accuracy 

Monthly NRMCA QC 3   Stop plant ops, 
repair, 
recalibrate 

Plant - Batching and Recording Accuracy 

Weekly Record/Report Record 
required/recorded/actual 
batch mass 

Stop plant ops, 
repair, 
recalibrate 

Plant - Batch Plant Control 

Every lot Record/Report   Record type/amt 
of each material 
per lot 

Plant - Mixer Uniformity - Stationary Mixers 

Every 4 months 
during paving 

COE CRD-C 55 After initial approval, 
use abbreviated method 

Increase mixing 
time, change 
batching 
sequence, reduce 
batch size to 
bring into 
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compliance.  
Retest 

Plant - Mixer Uniformity - Truck Mixers 

Every 4 months 
during paving 

ASTM C94/C94M Random selection of 
truck. 

Increase mixing 
time, change 
batching 
sequence, reduce 
batch size to 
bring into 
compliance.  
Retest 

Concrete Mixture - Air Content 

When test 
specimens prepared 
+ 2 random 

ASTM 
C231/C231M 
sample at  
point of 
discharge 
within the 
paving lane 

Individual test control 
chart: Warning +/-1.0 

Adjust AEA, 
retest 

Individual test control 
chart: Action +/-1.5 

Halt operations, 
repair, retest 

Range between 2 
consecutive tests: 
Warning +2.0 

Recalibrate AEA 
dispenser 

Range between 2 
consecutive tests: 
Action +3.0 

Halt operations, 
repair, retest 

Concrete Mixture - Unit Weight and Yield 

Same as Air 
Content 

ASTM 
C138/C138M 
sample at 
paving site 

Individual test basis: 
Warning Yield -0/+1 
percent 

Check batching 
tolerances 

Individual test basis: 
Action Yield -0/+5 
percent 

Halt operations 

Concrete Mixture - Slump 

When test 
specimens prepared 
+ 4 random 

ASTM 
C143/C143M 
sample at 
paving site 

Individual test control 
chart: Upper Warning - 
1/2 inch below max 

Adjust batch 
masses within max 
W/C ratio 

Individual test control 
chart: Upper Action - 
maximum allowable slump 

Stop operations, 
adjust, retest 

Range between each 
consecutive test:1-1/2 
inches 

Stop operations, 
repair, retest 

Concrete Mixture - Temperature 
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When test 
specimens prepared 

ASTM 
C1064/C1064M 
sample at 
paving site 

See paragraph WEATHER LIMITATIONS 

Concrete Mixture - Strength 

8 per lot ASTM C31/C31M 
sample at 
paving station 

See paragraph CONCRETE STRENGTH TESTING 
for CQC 
 
Perform fabrication of strength specimens 
and initial cure outside the paving lane 
and within 300 m 1,000 feet of the 
sampling point. 

Paving - Inspection Before Paving 

Prior to each 
paving operation 

Report Inspect underlying 
materials, construction 
joint faces, forms, 
reinforcing, dowels, and 
embedded items 

  

Paving - Inspection During Paving 

During paving 
operation 

  Monitor and control 
paving operation, 
including placement, 
consolidation, 
finishing, texturing, 
curing, and joint 
sawing. 

  

Paving - Vibrators 

Weekly during 
paving 

COE CRD-C 521 Test frequency (in 
concrete), and amplitude 
(in air), measure at 
tip/head and average. 

Repair or replace 
defective 
vibrators. 

Moist Curing 

2 per lot, min 4 
per day 

Visual   Repair defects, 
extend curing by 
1 day 

Membrane Compound Curing 

Daily Visual Calculate coverage based 
on quantity/area 

Respray areas 
where coverage 
defective. 
Recalibrate 
equipment 

Cold Weather Protection 
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Once per day Visual   Repair defects, 
report conditions 
to COR 

 
3.12.2.1   Concrete Strength Testing for Contractor CQC 
 
Contractor Quality Control operations for concrete strength shall consist of 
the following steps: 

 
a.  Take samples for strength tests at the paving site.  Fabricate and cure 
test beams in accordance with ASTM C31/C31M; test them in accordance with 
ASTM C78/C78M. 

  
b.  Fabricate and cure 2 test beams per sublot from the same batch or 

truckload and at the same time acceptance beams are fabricated and test 
them for flexural strength at 7-day age. 

 
c.  Average all 8 flexural tests per lot. Convert this average 7-day 

flexural strength per lot to equivalent 28-day flexural strength using 
the Correlation Ratio determined during mixture proportioning studies. 

 
d.  Compare the equivalent 28-day flexural strength from the conversion to 

the Average Flexural Strength Required for Mixtures from paragraph of 
same title. 

 
e.  If the equivalent average 28-day strength for the lot is below the 

Average Flexural Strength Required for Mixtures by 69 psi flexural 
strength or more, at any time, adjust the mixture to increase the 
strength, as approved. 

 
f.  The Contractor's CQC testing agency shall maintain up-to-date control 
charts for strength, showing the 7-day CQC flexural strength and the 28-day 
flexural strength (from acceptance tests) of each of these for each lot.] 

 
3.12.3   Reports 
 

a. Report all results of tests or inspections conducted informally as 
they are completed and in writing daily. Prepare a weekly report for 
the updating of control charts covering the entire period from the 
start of the construction season through the current week.  During 
periods of cold-weather protection, make reports of pertinent 
temperatures daily.  These requirements do not relieve the Contractor 
of the obligation to report certain failures immediately as required in 
preceding paragraphs.  Confirm such reports of failures and the action 
taken in writing in the routine reports.  The Contracting Officer has 
the right to examine all contractor quality control records. 

 
b. Provide hardcopy documentation on Compact Disc (CD) for all 
preconstruction, production quality control, and acceptance testing for 
cementitious materials, aggregates, mineral and chemical admixtures, 
and fresh/hardened concrete.  Cross-reference all production quality 
control and acceptance testing by pavement lot number and correlate to 
a placement map.  The required format for the database will be provided 
by the Contracting Officer. 
 

    -- End of Section --
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SECTION 32 13 13.06 

 
PORTLAND CEMENT CONCRETE PAVEMENT FOR ROADS AND SITE FACILITIES 

11/11 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
ACI INTERNATIONAL (ACI) 

 
ACI 211.1 (1991; R 2009) Standard Practice for 

Selecting Proportions for Normal, Heavyweight, 
and Mass Concrete 

 
ACI 301 (2010; ERTA 2015) Specifications for 

Structural Concrete 
 
ACI 305.1 (2014) Specification for Hot Weather 

Concreting 
 
ACI 306.1 (1990; R 2002) Standard Specification for 

Cold Weather Concreting 
 
ACI 325.12R (2002; R 2013) Guide for Design of Jointed 

Concrete Pavements for Streets and Local 
Roads 

 
ACI 330R (2008) Guide for the Design and Construction 

of Concrete Parking Lots 
 

ASTM INTERNATIONAL (ASTM) 
 
ASTM A184/A184M (2006; E 2011) Standard Specification for 

Fabricated Deformed Steel Bar Mats for 
Concrete Reinforcement 

 
ASTM A615/A615M (2015a; E 2015)) Standard Specification for 

Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement 

 
ASTM A775/A775M (2007b; R2014) Standard Specification for 

Epoxy-Coated Steel Reinforcing Bars 
 
ASTM A966/A966M (2015) Standard Test Method for Magnetic 

Particle Examination of Steel Forgings Using 
Alternating Current 

 
ASTM C1077 (2015) Standard Practice for Laboratories 

Testing Concrete and Concrete Aggregates for 
Use in Construction and Criteria for 
Laboratory Evaluation 
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ASTM C1157/C1157M (2011) Standard Specification for Hydraulic 

Cement 
 
ASTM C1260 (2014) Standard Test Method for Potential 

Alkali Reactivity of Aggregates (Mortar-Bar 
Method) 

 
ASTM C143/C143M (2012) Standard Test Method for Slump of 

Hydraulic-Cement Concrete 
 
ASTM C150/C150M (2015) Standard Specification for Portland 

Cement 
 
ASTM C1567 (2013) Standard Test Method for Potential 

Alkali-Silica Reactivity of Combinations of 
Cementitious Materials and Aggregate 
(Accelerated Mortar-Bar Method) 

 
ASTM C1602/C1602M (2012) Standard Specification for Mixing 

Water Used in Production of Hydraulic Cement 
Concrete 

 
ASTM C171 (2007) Standard Specification for Sheet 

Materials for Curing Concrete 
 
ASTM C172/C172M (2014a) Standard Practice for Sampling 

Freshly Mixed Concrete 
 
ASTM C231/C231M (2014) Standard Test Method for Air Content 

of Freshly Mixed Concrete by the Pressure 
Method 

 
ASTM C260/C260M (2010a) Standard Specification for Air-

Entraining Admixtures for Concrete 
 
ASTM C309 (2011) Standard Specification for Liquid 

Membrane-Forming Compounds for Curing 
Concrete 

 
ASTM C31/C31M (2012) Standard Practice for Making and 

Curing Concrete Test Specimens in the Field 
 
ASTM C33/C33M (2013) Standard Specification for Concrete 

Aggregates 
 
ASTM C494/C494M (2015a) Standard Specification for Chemical 

Admixtures for Concrete 
 
ASTM C595/C595M (2015; E 2015) Standard Specification for 

Blended Hydraulic Cements 
 
ASTM C618 (2012a) Standard Specification for Coal Fly 

Ash and Raw or Calcined Natural Pozzolan for 
Use in Concrete 
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ASTM C78/C78M (2015a) Standard Test Method for Flexural 
Strength of Concrete (Using Simple Beam with 
Third-Point Loading) 

 
ASTM C94/C94M (2015) Standard Specification for Ready-Mixed 

Concrete 
 
ASTM C989/C989M (2014) Standard Specification for Ground 

Granulated Blast-Furnace Slag for Use in 
Concrete and Mortars 

 
ASTM D6270 (2008) Use of Scrap Tires in Civil 

Engineering Applications 
 

  U.S. DEPARTMENT OF DEFENSE (DOD) 
 
UFC 3-250-01FA (2004) Pavement Design for Roads, Streets, 

Walks, and Open Storage Areas 
 

U.S. GENERAL SERVICES ADMINISTRATION (GSA) 
 
FS L-C-530 (Rev C) Coating, Pipe, Thermoplastic Resin 

 
 
 
1.2   RELATED SECTIONS 
 
Pavement systems shall use Section 32 11 16.16 BASE COURSE FOR RIGID AND 
SUBBASE COURSE FOR FLEXIBLE PAVING, and 32 11 24 GRADED CRUSHED AGGREGATE 
BASE COURSE FOR FLEXIBLE PAVEMENT, in addition to this section. 

 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-03 Product Data 

 
Curing materials 

 
Admixtures 

 
Dowel 

 
 Reinforcement 

 
  Submit a complete list of materials including type, brand and 
applicable reference specifications. 

 
SD-05 Design Data 

 
Concrete mix design 

 
  Thirty days minimum prior to concrete placement, submit a mix 
design, with applicable tests, for each strength and type of 
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concrete for approval.  Submit a complete list of materials 
including type; brand; source and amount of cement, fly ash, slag, 
and admixtures; and applicable reference specifications.  Provide 
mix proportion data using at least three different water-cement 
ratios for each type of mixture, which will produce a range of 
strength encompassing those required for each class and type of 
concrete required.  Submittal shall clearly indicate where each mix 
design will be used when more than one mix design is submitted.  
Obtain acknowledgement of approvals prior to concrete placement.  
Submit a new mix design for each material source change. 

 
SD-06 Test Reports 

 
Aggregate tests 

 
Concrete slump tests 

 
Air content tests 

 
Flexural strength tests 

 
Cementitious materials 

 
SD-07 Certificates 

 
Ready-mixed concrete plant 

 
Batch tickets 

 
Cementitious materials 

 
1.4   DELIVERY, STORAGE, AND HANDLING 
 
ASTM C94/C94M. 

 
1.5   QUALITY ASSURANCE 
 
1.5.1   Ready-mixed Concrete Plant Certification 
 
Unless otherwise approved by the Contracting Officer, ready mixed concrete 
shall be produced and provided by a National Ready-Mix Concrete Association 
(NRMCA) certified plant. If a volumetric mobile mixer is used to produce the 
concrete, rather than ready-mixed concrete, the mixer(s) must conform to the 
standards of the Volumetric Mixer Manufacturers Bureau (VMMB). Verification 
shall be made by a current VMMB conformance plate affixed to the volumetric 
mixer equipment. 
 

1.5.2 Contractor Qualifications 
 

Unless waived by the Contracting Officer, the Contractor shall meet one of 
the following criteria: 

 
a. Contractor shall have at least one National Ready Mixed Concrete 
Association (NMRCA) certified concrete craftsman and at least one 
American Concrete Institute (ACI) Flatwork Finisher Certified craftsman 
on site, overseeing each placement crew during all concrete placement. 
  



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 470 

b. Contractor shall have no less than three NRMCA certified concrete 
installers and at least two American Concrete Institute (ACI) Flatwork 
Finisher Certified installers, who shall be on site working as members 
of each placement crew during all concrete placement. 

 
1.5.3   Required Information 
 
Submit copies of laboratory test reports showing that the mix has been 
successfully tested to produce concrete with the properties specified and 
that mix will be suitable for the job conditions.  The laboratory test 
reports shall include mill test and all other test for cementitious 
materials, aggregates, and admixtures.  Provide maximum nominal aggregate 
size, gradation analysis, percentage retained and passing sieve, and a graph 
of percentage retained verses sieve size.  Test reports shall be submitted 
along with the concrete mix design.  Sampling and testing of materials, 
concrete mix design, sampling and testing in the field shall be performed by 
a commercial testing laboratory which conforms to ASTM C1077.  The 
laboratory shall be approved in writing by the Government. 

 
1.5.4   Batch Tickets 
 
ASTM C94/C94M.  Submit mandatory batch ticket information for each load of 
ready-mixed concrete. 
 
1.5.5   Field-Constructed Mockup 
 
Install a minimum 225 square feet to demonstrate typical joints, surface 
finish, texture, color, thickness, and standard of workmanship. Test panels 
shall be placed using the mixture proportions, materials, and equipment as 
proposed for the project.  Test mock up panels in accordance with 
requirements in FIELD QUALITY CONTROL. 
 
When a test panel is does not meet one or more of the requirements, the test 
panel shall be rejected, removed, and replaced at the Contractor's expense. 
If the test panels are acceptable, they may be incorporated into the project 
with the approval of the Contracting Officer. 

 
PART 2   PRODUCTS 
 
2.1   MATERIALS 
 
2.1.1   Cementitious Materials 
 
Cementitious materials in concrete mix shall be 25 to 40 percent non-
portland cement pozzolanic materials by weight.  Provide test data 
demonstrating compatibility and performance of concrete satisfactory to 
Contracting Officer. 

 
2.1.1.1   Cement 
 
ASTM C150/C150M, Type I, or II with maximum alkali content of 0.60%.  Cement 
certificate shall include test results in accordance with ASTM C150/C150M, 
including equivalent alkalies indicated in the Supplementary Optional 
Chemical Requirements. 

 
2.1.1.2   Fly Ash and Pozzolan 
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ASTM C618, Type F, except that the maximum allowable loss on ignition shall 
be 4%, maximum available alkalies content shall be 1.5%, and maximum calcium 
oxide (CaO) content 8%.  Fly ash certificates shall include test results in 
accordance with ASTM C618, including available alkalies indicated in the 
Supplementary Optional Chemical Requirements. 

 
2.1.1.3   Slag 
 
ASTM C989/C989M, Ground Granulated Blast Furnace Slag (GGBFS), Grade 100 or 
120.  Certificates shall include test results in accordance with ASTM 
C989/C989M. 
 

2.1.1.4   Supplementary Cementitious Materials (SCM) Content 
 
The concrete mix shall always contain one of the SCMs listed in Table 1 
within the range specified therein, whether or not the aggregates are found 
to be reactive in accordance with the paragraph entitled, "Alkali Silica 
Reactivity". 
 

TABLE 1 
SUPPLEMENTARY CEMENTITIOUS MATERIALS CONTENT 

Supplementary Cementitious Material Minimum 
Content 

(percent) 

Maximum 
Content 

(percent) 
Class N Pozzolan and Class F Fly Ash   

SiO2 + Al2O3 + Fe2O3 > 70 percent 25 35 
SiO2 + A12O3 + Fe2O3 > 80 percent 20 35 
SiO2 + A12O3 + Fe2O3 > 90 percent 15 35 

UFFA and UFP 7 16 
GGBF Slag 40 50 

 
2.1.2   Water 
 
Water shall conform to ASTM C1602/C1602M. Hot water shall not be used unless 
approved by the Contracting Officer.  

 
2.1.3   Aggregate 
 
Coarse aggregate shall consist of crushed or uncrushed gravel, crushed stone, 
or a combination thereof.  Aggregates, as delivered to the mixers, shall 
consist of clean, hard, uncoated particles. Coarse aggregate shall be washed.  
Washing shall be sufficient to remove dust and other coatings. Fine 
aggregate shall consist of natural sand, manufactured sand, or a combination 
of the two, and shall be composed of clean, hard, durable particles. Both 
coarse and fine aggregates shall meet the requirements of ASTM C33/C33M.  

 
2.1.3.1   Alkali Reactivity Test 
 
Aggregates to be used in all concrete shall be evaluated and tested by the 
Contractor for alkali-aggregate reactivity in accordance with ASTM C1260.  
The types of aggregates shall be evaluated in a combination which matches 
the contractors' proposed mix design (including Class F fly ash or GGBF 
slag), utilizing ASTM C1567.  Test results of the combination shall have a 
measured expansion of less than 0.08 percent at 16 days. Should the test 
data indicate an expansion of greater than 0.08%, the aggregate(s) shall be 
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rejected and the contractor shall submit new aggregate sources for retesting 
or may submit additional test results incorporating Lithium Nitrate for 
consideration. 

 
ASTM C1567 shall be performed as follows to include one of the following 
options: 

 
a. Utilize the contractor's proposed low alkali Portland cement and 
Class F fly ash in combination for the test proportioning. The 
laboratory shall use the contractor's proposed percentage of cement and 
fly ash. 

 
b. Utilize the contractor's proposed low alkali Portland cement and 
ground granulated blast furnace (GGBF) slag in combination for the test 
proportioning.  The laboratory shall use the contractor's proposed 
percentage of cement and GGBF. 

 
c. Utilize the contractor's proposed low alkali Portland cement and 
Class F fly ash and ground granulated blast furnace (GGBF) slag in 
combination for the test proportioning.  The laboratory shall use the 
contractor's proposed percentage of cement, fly ash and GGBF. 

 
2.1.3.2   Fine Aggregates 
 
ASTM C33/C33M. 

 
2.1.3.3   Coarse Aggregates 
 
ASTM C33/C33M. 

 
2.1.4   Admixtures 
 
ASTM C494/C494M: Type A, water reducing; Type B, retarding; Type C, 
accelerating; Type D, water-reducing and retarding; and Type E, water-
reducing and accelerating admixture.  Do not use calcium chloride admixtures.  
Where not shown or specified, the use of admixtures is subject to written 
approval of the Contracting Officer. 

 
ASTM C260/260M: Air-entraining. 

 
2.1.5   Reinforcement 
 
2.1.5.1   Dowel Bars 
 
Bars shall conform to ASTM A615/A615M, Grade 40 for plain billet-steel bars 
of the size and length indicated.  Remove all burrs and projections from the 
bars. 

 
2.1.5.2   Coated Dowel Bars 
 
Bars shall conform to ASTM A615/A615M, Grade 40 for plain billet-steel bars 
of the size and length indicated.  Remove all burrs or projections from the 
dowel bars.  Coating system shall conform to AWWA C215, Type 2.  Coat the 
bars with a double coat system or an epoxy coating system for resistance to 
penetration of oil and salt solutions.  The systems shall be in accordance 
with manufacturer's recommendation for coatings which are not bondable to 
concrete.  Bond the coating to the dowel bar to resist laps or folds during 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 473 

movement of the joint.  Coating thickness shall be 7 mils minimum and 20 
mils maximum. 

 
2.1.5.3   Tie Bars 
 
Bars shall be billet or axle steel deformed bars and conform to ASTM 
A615/A615M or ASTM A966/A966M Grade 40. Epoxy coated bars shall be in 
accordance with ASTM A775/A775M. 

 
 2.1.5.4   Reinforcement 
 
Deformed steel bar mats shall conform to ASTM A184/A184M.  Bar reinforcement 
shall conform to ASTM A615/A615M, Grade 40. 

 
2.1.6   Curing Materials 
 
2.1.6.1   White-Burlap-Polyethylene Sheet 
 
ASTM C171, 0.004 inch thick white opaque polyethylene bonded to 10 oz/linear 
yard (40 inch) wide burlap. 

 
2.1.6.2   Liquid Membrane-Forming Compound 
 
ASTM C309, white pigmented, Type 2, Class B, free of paraffin or petroleum. 

 
 2.1.6.3   Liquid Chemical Sealer-Hardener Compound 
 
Compound shall be magnesium fluosilicate which when mixed with water seals 
and hardens the surface of the concrete.  Do not use on exterior slabs 
exposed to freezing conditions.  Compound shall not reduce the adhesion of 
resilient flooring, tile, paint, roofing, waterproofing, or other material 
applied to concrete. 

 
2.1.7   Joint Fillers and Sealants 
 
Provide as specified in Section 32 01 19.61 FIELD RESEALING JOINTS OF RIGID 
PAVEMENTS.  New joints shall match existing alignment. 

 
2.2   CONCRETE PAVEMENT 
 
2.2.1   Joint Layout Drawings 
 
If jointing requirements on the project drawings are not compatible with the 
contractor's placement sequence, the contractor shall submit a joint layout 
plan shop drawing to the Contracting Officer for approval. No work shall be 
allowed to start until the joint layout plan is approved. The joint layout 
plan shall indicate and describe in the detail the proposed jointing plan 
for contraction joints, expansion joints, and construction joints, in 
accordance with the following: 

 
a.  Indicate locations of contraction joints, construction joints, and 
expansion joints. Spacing between contraction joints shall not exceed 
15 feet unless noted otherwise or approved by the Contracting Officer. 

 
b.  The larger dimension of a panel shall not be greater than 125% of 
the smaller dimension. 
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c.  The minimum angle between two intersecting joints shall be 80 
degrees, unless noted otherwise or approved by the Contracting Officer. 

 
d.  Joints shall intersect pavement-free edges at a 90 degree angle the 
pavement edge and shall extend straight for a minimum of 1.5 feet from 
the pavement edge, where possible. 

 
e.  Align joints of adjacent panels. 

 
f.  Align joints in attached curbs with joints in pavement when 
possible. 

 
g.  Ensure joint depth, widths, and dimensions are specified. 

 
h.  Minimum contraction joint depth shall be 1/4 of the pavement 
thickness. The minimum joint width shall be 1/8 inch. 

 
i.  Use expansion joints only where pavement abuts buildings, 
foundations, manholes, and other fixed objects. 

 
2.3   CONTRACTOR-FURNISHED MIX DESIGN 
 
Contractor-furnished mix design concrete shall be designed in accordance 
with ACI 211.1 except as modified herein, and the mix design shall be as 
specified herein under paragraph entitled "Submittals."  The concrete shall 
have a minimum flexural strength of 650 pounds per square inch at 90 days.  
The concrete may be air entrained.  If air entrainment is used the air 
content shall be 5.0 plus or minus 1.5 percent.  Maximum size aggregate for 
slip forming shall be 1.5 inches.  The minimum cementitious factor is 564 
lbs per cubic yard and slump shall be 1 to 3 inches (or less when slip form 
is used. 

 
If the cementitious material is not sufficient to produce concrete of the 
flexural strength required it shall be increased as necessary, without 
additional compensation under the contract.  The cementitious factor shall 
be calculated using cement, Class F fly ash, and or GGBF slag.  The mix 
shall use a SCM material by weight per Table 1 in "Supplementary 
Cementitious Materials (SCM) Content". 
 

PART 3   EXECUTION 
 
3.2   FORMS 
 
3.2.1   Construction 
 
Construct forms to be removable without damaging the concrete. 

 
3.2.2   Coating 
 
Before placing the concrete, coat the contact surfaces of forms except 
existing pavement sections where bonding is required, with a non-staining 
mineral oil, non-staining form coating compound, or two coats of nitro-
cellulose lacquer. When using existing pavement as a form, clean existing 
concrete and then coat with asphalt emulsion bondbreaker before concrete is 
placed. 
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3.2.3   Grade and Alignment 
 
Check and correct grade elevations and alignment of the forms immediately 
before placing the concrete. 

 
3.3   REINFORCEMENT 
 
3.3.1   Dowel Bars 
 
Install bars accurately aligned, vertically and horizontally, at indicated 
locations and to the dimensions and tolerances indicated.  Before 
installation thoroughly grease the sliding portion of each dowel.  Dowels 
must remain in position during concrete placement and curing. 

 
3.3.2   Coated Dowel Bars 
 
Install bars, accurately aligned vertically and horizontally, at indicated 
locations and to the dimensions and tolerances indicated.  Reject coatings 
which are perforated, cracked or otherwise damaged.  While handling avoid 
scuffing or gouging of the coatings. 

 
3.3.3   Tie Bars 
 
Install bars, accurately aligned horizontally and vertically, at indicated 
locations.  For slipform construction, insert bent tie bars by hand or other 
approved means. 

 
3.3.4   Setting Slab Reinforcement 
 
Reinforcement shall be positioned on suitable chairs prior to concrete 
placement.  At expansion, contraction and construction joints, place the 
reinforcement as indicated.  Reinforcement, when placed in concrete, shall 
be free of mud, oil, scale or other foreign materials.  Place reinforcement 
accurately and wire securely.  The laps at splices shall be 12 inches 
minimum and the distances from ends and sides of slabs and joints shall be 
as indicated. 

 
3.4   MEASURING, MIXING, CONVEYING, AND PLACING CONCRETE 
 
3.4.1   Measuring 
 
ASTM C94/C94M. 

 
3.4.2   Mixing 
 
ASTM C94/C94M, except as modified herein.  Begin mixing within 30 minutes 
after cement has been added to aggregates.  When the air temperature is 
greater than 85 degrees F, reduce mixing time and place concrete within 60 
minutes.  Additional water may be added to bring slump within required 
limits as specified in Section 11.7 of ASTM C94/C94M, provided that the 
specified water-cement ratio is not exceeded. 

 
3.4.3   Conveying 
 
ASTM C94/C94M. 
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3.4.4   Placing 
 
Follow guidance of ACI 301, except as modified herein.  Do not exceed a free 
vertical drop of 3 feet from the point of discharge.  Place concrete 
continuously at a uniform rate, with minimum amount of segregation, without 
damage to the grade and without unscheduled stops except for equipment 
failure or other emergencies.  If this occurs within 10 feet of a previously 
placed expansion joint, remove concrete back to joint, repair any damage to 
grade, install a construction joint and continue placing concrete only after 
cause of the stop has been corrected. 

 
3.4.5   Vibration 
 
Immediately after spreading concrete, consolidate concrete with internal 
type vibrating equipment along the boundaries of all slabs regardless of 
slab thickness, and interior of all concrete slabs 6 inches or more in 
thickness.  Limit duration of vibration to that necessary to produce 
consolidation of concrete.  Excessive vibration will not be permitted.  
Vibrators shall not be operated in concrete at one location for more than 15 
seconds.  At the option of the Contractor, vibrating equipment of a type 
approved by the Contracting Officer may be used to consolidate concrete in 
unreinforced pavement slabs less than 6 inches thick. 

 
3.4.5.1   Vibrating Equipment 
 
Operate equipment, except hand-manipulated equipment, ahead of the finishing 
machine.  Select the number of vibrating units and power of each unit to 
properly consolidate the concrete.  Mount units on a frame that is capable 
of vertical movement and, when necessary, radial movement, so vibrators may 
be operated at any desired depth within the slab or be completely withdrawn 
from the concrete.  Clear distance between frame-mounted vibrating units 
that have spuds that extend into the slab at intervals across the paving 
lane shall not exceed 30 inches.  Distance between end of vibrating tube and 
side form shall not exceed 2 inches.  For pavements less than 10 inches 
thick, operate vibrators at mid-depth parallel with or at a slight angle to 
the subbase.  For thicker pavements, angle vibrators toward the vertical, 
with vibrator tip preferably about 2 inches from subbase, and top of 
vibrator a few inches below pavement surface.  Vibrators may be pneumatic, 
gas driven, or electric, and shall be operated at frequencies within the 
concrete of not less than 8,000 vibrations per minute.  Amplitude of 
vibration shall be such that noticeable vibrations occur at 1.5 foot radius 
when the vibrator is inserted in the concrete to the depth specified. 

 
3.4.6   Cold Weather 
 
Except with authorization, do not place concrete when ambient temperature is 
below 40 degrees F or when concrete is likely to be subjected to freezing 
temperatures within 24 hours.  When authorized, when concrete is likely to 
be subjected to freezing within 24 hours after placing, heat concrete 
materials so that temperature of concrete when deposited is between 65 and 
80 degrees F.  Methods of heating materials are subject to approval of the 
Contracting Officer.  Do not heat mixing water above 165 degrees F.  Remove 
lumps of frozen material and ice from aggregates before placing aggregates 
in mixer.  Follow practices found in ACI 306.1. 

 
3.4.7   Hot Weather 
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Maintain required concrete temperature in accordance with Figure NRMCA 
NOMOGRAPH FOR ESTIMATING EVAPORATION RATE ON THE BASIS OF MENZEL FORMULA IN 
ACI 305.1 to prevent evaporation rate from exceeding 0.2 pound of water per 
square foot of exposed concrete per hour.  Cool ingredients before mixing or 
use other suitable means to control concrete temperature and prevent rapid 
drying of newly placed concrete.  After placement, use fog spray, apply 
monomolecular film, or use other suitable means to reduce the evaporation 
rate.  Start curing when surface of fresh concrete is sufficiently hard to 
permit curing without damage.  Cool underlying material by sprinkling 
lightly with water before placing concrete.  Follow practices found in ACI 
305.1.  

 
3.5   PAVING 
 
Pavement shall be constructed with paving and finishing equipment utilizing 
fixed forms. 

 
3.5.1   Consolidation 
 
The paver vibrators shall be inserted into the concrete not closer to the 
underlying material than 2 inches.  The vibrators or any tamping units in 
front of the paver shall be automatically controlled so that they shall be 
stopped immediately as forward motion ceases.  Excessive vibration shall not 
be permitted.  Concrete in small, odd-shaped slabs or in locations 
inaccessible to the paver mounted vibration equipment shall be vibrated with 
a hand-operated immersion vibrator.  Vibrators shall not be used to 
transport or spread the concrete. 

 
3.5.2   Operation 
 
When the paver is operated between or adjacent to previously constructed 
pavement (fill-in lanes), provisions shall be made to prevent damage to the 
previously constructed pavement, including keeping the existing pavement 
surface free of any  debris, and placing rubber mats beneath the paver 
tracks.  Transversely oscillating screeds and extrusion plates shall overlap 
the existing pavement the minimum possible, but in no case more than  8 
inches. 

 
3.5.3   Required Results 
 
The paver-finisher shall be operated to produce a thoroughly consolidated 
slab throughout, true to line and grade within specified tolerances.  The 
paver-finishing operation shall produce a surface finish free of 
irregularities, tears, voids of any kind, and any other discontinuities.  It 
shall produce only a very minimum of paste at the surface.  Multiple passes 
of the paver-finisher shall not be permitted.  The equipment and its 
operation shall produce a finished surface requiring no hand finishing, 
other than the use of cutting straightedges, except in very infrequent 
instances.  No water, other than true fog sprays (mist), shall be applied to 
the concrete surface during paving and finishing. 

 
3.5.4   Fixed Form Paving 
 
Forms shall be steel, except that wood forms may be used for curves having a 
radius of  150 feet or less, and for fillets.  Forms may be built up with 
metal or wood, added only to the base, to provide an increase in depth of 
not more than 25 percent.  The base width of the form shall be not less than 
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eight-tenths of the vertical height of the form, except that forms  8 inches 
or less in vertical height shall have a base width not less than the 
vertical height of the form.  Wood forms for curves and fillets shall be 
adequate in strength and rigidly braced.  Forms shall be set on firm 
material cut true to grade so that each form section when placed will be 
firmly in contact with the underlying layer for its entire base.  Forms 
shall not be set on blocks or on built-up spots of underlying material.  
Forms for overlay pavements and for other locations where forms must be set 
on existing pavements shall be held securely in place with stakes or by 
other approved methods.  Holes in existing pavements for form stakes shall 
be carefully drilled without cracking or spalling the existing pavement.  
Prior to setting forms for paving operations, the Contractor shall 
demonstrate the proposed form setting procedures at an approved location and 
shall not proceed further until the proposed method is approved.  Forms 
shall remain in place at least 12 hours after the concrete has been placed.  
Forms shall be removed without injuring the concrete. 

 
3.5.5   Slipform Paving 
 
The slipform paver shall shape the concrete to the specified and indicated 
cross section in one pass, and shall finish the surface and edges so that 
only a very minimum amount of hand finishing is required.  Dowels shall not 
be installed by dowel inserters attached to the paver or by any other means 
of inserting the dowels into the plastic concrete.  If a keyway is required, 
a  26 gauge thick metal keyway liner shall be installed as the keyway is 
extruded.  The keyway liner shall be protected and shall remain in place and 
become part of the joint. 

 
3.5.6   Placing Reinforcing Steel 
 
Reinforcement shall be positioned on suitable chairs securely fastened to 
the subgrade prior to concrete placement. 

 
3.5.7   Placing Dowels and Tie Bars 
 
Dowels shall be installed with alignment not greater than  1/8 inch per ft. 
Except as otherwise specified below, location of dowels shall be within a 
horizontal tolerance of plus or minus 5/8 inch and a vertical tolerance of 
plus or minus  3/16 inch.  The portion of each dowel intended to move within 
the concrete or expansion cap shall be painted with one coat of rust 
inhibiting primer paint, and then oiled just prior to placement.  Dowels and 
tie bars in joints shall be omitted when the center of the dowel and tie bar 
is located within a horizontal distance from an intersecting joint equal to 
or less than one-fourth of the slab thickness. 

 
3.5.7.1   Contraction Joints 
 
Dowels and tie bars in longitudinal and transverse contraction joints within 
the paving lane shall be held securely in place by means of rigid metal 
basket assemblies.  The dowels and tie bars shall be welded to the assembly 
or held firmly by mechanical locking arrangements that will prevent them 
from becoming distorted during paving operations.  The basket assemblies 
shall be held securely in the proper location by means of suitable anchors. 

 
3.5.7.2   Construction Joints-Fixed Form Paving 
 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 479 

Installation of dowels and tie bars shall be by the bonded-in-place method, 
supported by means of devices fastened to the forms.  Installation by 
removing and replacing in preformed holes will not be permitted. 

 
3.5.7.3   Dowels Installed in Hardened Concrete 
 
Installation shall be by bonding the dowels into holes drilled into the 
hardened concrete.  Holes approximately  1/8 inch greater in diameter than 
the dowels shall be drilled into the hardened concrete.  Dowels shall be 
bonded in the drilled holes using epoxy resin injected at the back of the 
hole before installing the dowel and extruded to the collar during insertion 
of the dowel so as to completely fill the void around the dowel.  
Application by buttering the dowel shall not be permitted.  The dowels shall 
be held in alignment at the collar of the hole, after insertion and before 
the grout hardens, by means of a suitable metal or plastic collar fitted 
around the dowel.  The vertical alignment of the dowels shall be checked by 
placing the straightedge on the surface of the pavement over the top of the 
dowel and measuring the vertical distance between the straightedge and the 
beginning and ending point of the exposed part of the dowel.  Where tie bars 
are required in longitudinal construction joints of slipform pavement, bent 
tie bars shall be installed at the paver, in front of the transverse screed 
or extrusion plate.  If tie bars are required, a standard keyway shall be 
constructed, and the bent tie bars shall be inserted into the plastic 
concrete through a  26 gauge thick metal keyway liner.  Tie bars shall not 
be installed in preformed holes.  The keyway liner shall be protected and 
shall remain in place and become part of the joint.  Before placement of the 
adjoining paving lane, the tie bars shall be straightened, without spalling 
the concrete around the bar. 

 
3.5.7.4   Expansion Joints 
 
Dowels in expansion joints shall be installed by the bonded-in-place method 
or by bonding into holes drilled in hardened concrete, using procedures 
specified above. 

 
3.6   FINISHING CONCRETE 
 
Start finishing operations immediately after placement of concrete.  Use 
finishing machine, except hand finishing may be used in emergencies and for 
concrete slabs in inaccessible locations or of such shapes or sizes that 
machine finishing is impracticable.  Finish pavement surface on both sides 
of a joint to the same grade.  Finish formed joints from a securely 
supported transverse bridge.  Provide hand finishing equipment for use at 
all times.  Transverse and longitudinal surface tolerances shall be 1/4 inch 
in 10 feet. 

 
3.6.1   Side Form Finishing 
 
Strike off and screed concrete to the required slope and cross-section by a 
power-driven transverse finishing machine.  Transverse rotating tube or pipe 
shall not be permitted unless approved by the Contracting Officer.  
Elevation of concrete shall be such that, when consolidated and finished, 
pavement surface will be adequately consolidated and at the required grade.  
Equip finishing machine with two screeds which are readily and accurately 
adjustable for changes in pavement slope and compensation for wear and other 
causes.  Make as many passes over each area of pavement and at such 
intervals as necessary to give proper compaction, retention of coarse 
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aggregate near the finished surface, and a surface of uniform texture, true 
to grade and slope.  Do not permit excessive operation over an area, which 
will result in an excess of mortar and water being brought to the surface. 

 
3.6.1.1   Equipment Operation 
 
Maintain the travel of machine on the forms without lifting, wobbling, or 
other variation of the machine which tend to affect the precision of 
concrete finish.  Keep the tops of the forms clean by a device attached to 
the machine.  During the first pass of the finishing machine, maintain a 
uniform ridge of concrete ahead of the front screed for its entire length. 

 
3.6.1.2   Joint Finish 
 
Before concrete is hardened, correct edge slump of pavement, exclusive of 
edge rounding, in excess of 0.02 foot.  Finish concrete surface on each side 
of construction joints to the same plane, and correct deviations before 
newly placed concrete has hardened. 

 
3.6.1.3   Hand Finishing 
 
Strike-off and screed surface of concrete to elevations slightly above 
finish grade so that when concrete is consolidated and finished pavement 
surface is at the indicated elevation.  Vibrate entire surface until 
required compaction and reduction of surface voids is secured with a strike-
off template. 

 
3.6.1.4   Longitudinal Floating 
 
After initial finishing, further smooth and consolidate concrete by means of 
hand-operated longitudinal floats.  Use floats that are not less than 12 
feet long and 6 inches wide and stiffened to prevent flexing and warping. 

 
3.6.2   Texturing 
 
Before the surface sheen has disappeared and before the concrete hardens, 
the surface of the pavement shall be given a texture as described herein.  
Following initial texturing on the first day of placement, the Placing 
Foreman, Contracting Officer representative, and a representative of the 
Using Agency shall inspect the texturing for compliance with design 
requirements.  After curing is complete, all textured surfaces shall be 
thoroughly power broomed to remove all debris. The concrete in areas of 
recesses for tie-down anchors, lighting fixtures, and other outlets in the 
pavement shall be finished to provide a surface of the same texture as the 
surrounding area. 

 
 3.6.2.1   Burlap Drag Finish 
 
Before concrete becomes non-plastic, finish the surface of the slab by 
dragging on the surface a strip of clean, wet burlap measuring from 3 to 10 
feet long and 2 feet wider than the width of the pavement.  Select dimension 
of burlap drag so that at least 3 feet of the material is in contact with 
the pavement.  Drag the surface so as to produce a finished surface with a 
fine granular or sandy texture without leaving disfiguring marks. 

 
3.6.2.2   Brooming 
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Finish the surface of the slab by brooming the surface with a new wire broom 
at least 18 inches wide.  Gently pull the broom over the surface of the 
pavement from edge to edge just before the concrete becomes non-plastic.  
Slightly overlap adjacent strokes of the broom.  Broom perpendicular to 
centerline of pavement so that corrugations produced will be uniform in 
character and width, and not more than 1/16 inch in depth.  Broomed surface 
shall be free from porous spots, irregularities, depressions, and small 
pockets or rough spots such as may be caused by accidentally disturbing 
particles of coarse aggregate embedded near the surface. 

 
3.6.2.3   Wire-Comb Texturing 
 
Surface texture transverse to the pavement center line shall be applied 
using a mechanical wire comb drag.  The comb shall be capable of traversing 
the full width of the pavement in a single pass at a uniform speed and with 
a uniform pressure.  Successive passes of the comb shall be overlapped the 
minimum necessary to obtain a continuous and uniformly textured surface.  
The scores shall be  1/16 to 3/16 inch deep, 1/16 to 1/8 inch wide, and 
spaced  3/8 inch apart. 

 
3.6.2.4   Surface Grooving 
 
The areas indicated on the drawings shall be grooved with a spring tine drag 
producing individual grooves  1/4 inch deep and 1/4 inch wide at a spacing 
between groove centerlines of  2 inches.  These grooves shall be cut 
perpendicular to the centerline.  Before grooving begins, the concrete shall 
be allowed to stiffen sufficiently to prevent dislodging of aggregate.  
Grooves shall not be cut within  6 inches of a transverse joint or crack. 

 
3.6.3   Edging 
 
At the time the concrete has attained a degree of hardness suitable for 
edging, carefully finish slab edges, including edges at formed joints, with 
an edge having a maximum radius of one-eighth inch.  When brooming is 
specified for the final surface finish, edge transverse joints before 
starting brooming, then operate broom to obliterate as much as possible the 
mark left by the edging tool without disturbing the rounded corner left by 
the edger.  Clean by removing loose fragments and soupy mortar from corners 
or edges of slabs which have crumbled and areas which lack sufficient mortar 
for proper finishing.  Refill voids solidly with a mixture of suitable 
proportions and consistency and refinish.  Remove unnecessary tool marks and 
edges. Remaining edges shall be smooth and true to line. 

 
3.6.4   Repair of Surface Defects 
 
Follow guidance of ACI 301. 

 
3.7   CURING AND PROTECTION 
 
Protect concrete adequately from injurious action by sun, rain, flowing 
water, frost, mechanical injury, tire marks and oil stains, and do not allow 
it to dry out from the time it is placed until the expiration of the minimum 
curing periods specified herein.  Use White-Burlap-Polyethylene Sheet or 
liquid membrane-forming compound, except as specified otherwise herein. Do 
not use membrane-forming compound on surfaces where its appearance would be 
objectionable, on surfaces to be painted, where coverings are to be bonded 
to concrete, or on concrete to which other concrete is to be bonded.  
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Maintain temperature of air next to concrete above 40 degrees F for the full 
curing periods. 

 
3.7.1   White-Burlap-Polyethylene Sheet 
 
Wet entire exposed surface thoroughly with a fine spray of water, saturate 
burlap but do not have excessive water dripping off the burlap and then 
cover concrete with White-Burlap-Polyethylene Sheet, burlap side down.  Lay 
sheets directly on concrete surface and overlap 12 inches.  Make sheeting 
not less than 18 inches wider than concrete surface to be cured, and weight 
down on the edges and over the transverse laps to form closed joints.  
Repair or replace sheets when damaged during curing.  Check daily to assure 
burlap has not lost all moisture.  If moisture evaporates, resaturate burlap 
and re-place on pavement (re-saturation and re-placing shall take no longer 
than 10 minutes per sheet).  Leave sheeting on concrete surface to be cured 
for at least 7 days. 

 
3.7.2   Liquid Membrane-Forming Compound Curing 
 
Apply compound immediately after surface loses its water sheen and has a 
dull appearance and before joints are sawed.  Agitate curing compound 
thoroughly by mechanical means during use and apply uniformly in a two-coat 
continuous operation by suitable power-spraying equipment.  Total coverage 
for the two coats shall be at least one gallon of undiluted compound per 200 
square feet.  Compound shall form a uniform, continuous, coherent film that 
will not check, crack, or peel and shall be free from pinholes or other 
imperfections.  Apply an additional coat of compound immediately to areas 
where film is defective.  Respray concrete surfaces that are subject to 
heavy rainfall within 3 hours after curing compound has been applied in the 
same manner. 

 
3.7.2.1   Protection of Treated Surfaces 
 
Keep concrete surfaces to which liquid membrane-forming compounds have been 
applied free from vehicular traffic and other sources of abrasion for not 
less than 72 hours.  Foot traffic is allowed after 24 hours for inspection 
purposes.  Maintain continuity of coating for entire curing period and 
repair damage to coating immediately. 
 

3.8   FIELD QUALITY CONTROL 
 
3.8.1   Sampling 
 
The Contractor's approved laboratory shall collect samples of fresh concrete 
in accordance with ASTM C172/172M during each working day as required to 
perform tests specified herein. Make test specimens in accordance with ASTM 
C31/C31M. 

 
3.8.2   Consistency Tests 
 
The Contractor's approved laboratory shall perform concrete slump tests in 
accordance with ASTM C143/C143M.  Take samples for slump determination from 
concrete during placement.  Perform tests at the beginning of a concrete 
placement operation and for each batch (minimum) or every 20 cubic yards 
(maximum) of concrete to ensure that specification requirements are met. In 
addition, perform tests each time test beams and cylinders are made. 
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3.8.3   Flexural Strength Tests 
 
The Contractor's approved laboratory shall test for flexural strength in 
accordance with ASTM C78/C78M.  Make four test specimens for each set of 
tests.  Test two specimens at 28 days, and the other two at 90 days.  
Concrete strength will be considered satisfactory when the minimum of the 
28-day test results equals or exceeds the specified 28-day flexural strength, 
and no individual strength test is less than 550 pounds per square inch.  If 
the ratio of the 28-day strength test to the specified 28-day strength is 
less than 65 percent, make necessary adjustments for conformance.  Frequency 
of flexural tests on concrete beams shall be not less than four test beams 
for each 50 cubic yards of concrete, or fraction thereof, placed.  Concrete 
which is determined to be defective, based on the strength acceptance 
criteria therein, shall be removed and replaced with acceptable concrete. 

 
3.8.4   Air Content Tests 
 
Test air-entrained concrete for air content at the same frequency as 
specified for slump tests.  Determine percentage of air in accordance with 
ASTM C231/C231M on samples taken during placement of concrete in forms. 

 
3.8.5   Surface Testing 
 
Surface testing for surface smoothness , edge slump and plan grade shall be 
performed as indicated below by the Testing Laboratory.  The measurements 
shall be properly referenced in accordance with paving lane identification 
and stationing, and a report given to the Government within 24 hours after 
measurement is made.  A final report of surface testing, signed by a 
Registered Engineer, containing all surface measurements and a description 
of all actions taken to correct deficiencies, shall be provided to the 
Government upon conclusion of surface testing. 

 
3.8.5.1   Surface Smoothness Requirements 
 
The finished surfaces of the pavements shall have no abrupt change of 1/8 
inch or more, and all pavements shall be within the tolerances specified 
when checked with a 12 foot straightedge:  1/5 inch longitudinal and 1/4 
inch transverse directions for roads and streets and 1/4 inch for both 
directions for other concrete surfaces, such as parking areas. 

 
3.8.5.2   Surface Smoothness Testing Method 
 
The surface of the pavement shall be tested with the straightedge to 
identify all surface irregularities exceeding the tolerances specified above.  
The entire area of the pavement shall be tested in both a longitudinal and a 
transverse direction on parallel lines approximately  15 feet apart.  The 
straightedge shall be held in contact with the surface and moved ahead one-
half the length of the straightedge for each successive measurement.  The 
amount of surface irregularity shall be determined by placing the 
straightedge on the pavement surface and allowing it to rest upon the two 
highest spots covered by its length and measuring the maximum gap between 
the straightedge and the pavement surface, in the area between these two 
high points. 

 
3.8.6   Plan Grade Testing and Conformance 
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The surfaces shall vary not more than 0.06 foot above or below the plan 
grade line or elevation indicated.  Each pavement category shall be checked 
by the Contractor for conformance with plan grade requirements by running 
lines of levels at intervals to determine the elevation at each joint 
intersection. 

 
3.8.7   Test for Pavement Thickness 
 
Measure during concrete placement to determine in-place thickness of 
concrete pavement. 

 
3.8.8   Reinforcement 
 
Inspect reinforcement prior to installation to assure it is free of loose 
flaky rust, loose scale, oil, mud, or other objectionable material. 

 
3.8.9   Dowels 
 
Inspect dowel placement prior to placing concrete to assure that dowels are 
of the size indicated, and are spaced, aligned and painted and oiled as 
specified.  Dowels shall not deviate from vertical or horizontal alignment 
after concrete has been placed by more than 1/8 inch per foot. 

 
3.9   WASTE MANAGEMENT 
 
In accordance with the Waste Management Plan. Protect excess material from 
contamination and return to manufacturer, or reuse on-site for walkways, 
patching, ditch beds, speed bumps, or curbs. 

 
    -- End of Section --
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SECTION 32 17 23.00 20 

 
PAVEMENT MARKINGS 

04/06 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only. 

 
 ASTM INTERNATIONAL (ASTM) 

 
ASTM D2240 (2005; R 2010) Standard Test Method for 

Rubber Property - Durometer Hardness 
 
ASTM D2621 (1987; R 2011) Infrared Identification of 

Vehicle Solids from Solvent-Reducible Paints 
 
ASTM D2697 (2003; R 2014) Volume Nonvolatile Matter in 

Clear or Pigmented Coatings 
 
ASTM D3335 (1985a; R 2014) Low Concentrations of Lead, 

Cadmium, and Cobalt in Paint by Atomic 
Absorption Spectroscopy 

 
ASTM D3718 (1985a; R 2015) Low Concentrations of 

Chromium in Paint by Atomic Absorption 
Spectroscopy 

 
ASTM D3924 (1980; R 2011) Standard Environment for 

Conditioning and Testing Paint, Varnish, 
Lacquer, and Related Materials 

 
ASTM D3960 (2005; R 2013) Determining Volatile Organic 

Compound (VOC) Content of Paints and Related 
Coatings 

 
ASTM D4280 (2012) Extended Life Type, Nonplowable,  

Raised, Retroreflective Pavement Markers 
 
ASTM D4505 (2012) Preformed Retroflective Pavement 

Marking Tape for Extended Service Life 
 
ASTM D4541 (2009; E 2010) Pull-Off Strength of Coatings 

Using Portable Adhesion Testers 
 
ASTM D471 (2015a) Standard Test Method for Rubber 

Property - Effect of Liquids 
 
ASTM D522/D522M (2014) Mandrel Bend Test of Attached Organic 

Coatings 
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ASTM D711 (2010; R 2015) No-Pick-Up Time of Traffic 
Paint 

 
ASTM D792 (2013) Density and Specific Gravity (Relative 

Density) of Plastics by Displacement 
 
ASTM D823 (1995; E 2012; R 2012) Producing Films of 

Uniform Thickness of Paint, Varnish, and 
Related Products on Test Panels. 

 
ASTM E28 (2014) Softening Point of Resins Derived from 

Naval Stores by Ring and Ball Apparatus 
 
ASTM G53 (1996) Operating Light- and Water-Exposure 

Apparatus (Fluorescent UV-Condensation Type) 
for Exposure of Nonmetallic Materials 

 
ASTM G154 (2012a) Standard Practice for Operating 

Fluorescent Light Apparatus for UV Exposure 
of Nonmetallic Materials 

 
INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI) 

 
ICRI 03732 (1997) Selecting and Specifying Concrete 

Surface Preparation for Sealers, Coatings, 
and Polymer Overlays 

 
   MASTER PAINTERS INSTITUTE (MPI) 

 
MPI 32 (2005) Standard for Alkyd Traffic Marking 

Paint 
 

U.S. GENERAL SERVICES ADMINISTRATION (GSA) 
 
FED-STD-595 (Rev C; Notice 1) Colors Used in Government 

Procurement 
 
FS A-A-2886 (Rev A)Paint, Traffic, Solvent Based 

 
FS TT-B-1325 (Rev D; Notice 1) Beads (Glass Spheres) 

Retro-Reflective (Metric) 
 
FS TT-P-1952 (2015; Rev F) Paint, Traffic and Airfield 

Markings, Waterborne 
 
1.2   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 01 
33 00 SUBMITTAL PROCEDURES: 

 
SD-03 Product Data 

 
Reflective media for airfields 
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Reflective media for roads and streets 

 
Paints for airfields 

 
Paints for roads and streets 

 
High Build Acrylic Coating (HBAC); G 

 
Thermoplastic compound 

 
Raised Pavement Markers and Adhesive 

 
Equipment; G 

 
  Lists of proposed equipment, including descriptive data, and 
notifications of proposed Contractor actions as specified in this 
section.  List of removal equipment shall include descriptive data 
indicating area of coverage per pass, pressure adjustment range, 
tank and flow capacities, and safety precautions required for the 
equipment operation. 

 
SD-06 Test Reports 

 
Reflective media for airfields 

 
Reflective media for roads and streets 

 
Paints for airfields 

 
Paints for roads and streets 

 
High Build Acrylic Coating (HBAC); G 

 
Thermoplastic compound 

 
Raised Pavement Markers and Adhesive 

 
Certified reports from sampling and testing made in accordance with 
paragraph entitled "Sampling and Testing" prior to the use of the 
materials at the jobsite.  Testing shall be performed in an 
approved independent laboratory. 

 
SD-07 Certificates 

 
Qualifications 

 
  Documentation on personnel qualifications, as specified. 
 
Reflective media for airfields 

 
Reflective media for roads and streets 

 
Paints for airfields 

 
Paints for roads and streets 
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Volatile Organic Compound, (VOC) 
 

  Certificate stating that the proposed pavement marking paint 
meets the VOC regulations of the local Air Pollution Control 
District having jurisdiction over the geographical area in which 
the project is located. 

 
Thermoplastic compound 

 
Construction equipment list 

 
SD-08 Manufacturer's Instructions 

 
Paints for airfields 

 
Paints for roads and streets 

 
Thermoplastic compound 

 
  Submit manufacturer's Material Safety Data Sheets. 

 
1.3   DELIVERY AND STORAGE 
 
Deliver paints, paint materials and thermoplastic compound materials in 
original sealed containers that plainly show the designated name, 
specification number, batch number, color, date of manufacture, 
manufacturer's directions, and name of manufacturer.   
 

1.4   WEATHER LIMITATIONS 
 
Apply paint to clean, dry surfaces, and unless otherwise approved, only when 
the air and pavement surface temperature is at least 5 degrees above the dew 
point and the air and pavement temperatures are above 40 degrees F and less 
than 95 degrees F for oil-based materials; above 50 degrees F and less than  
110 degrees F for water-based materials.  Maintain paint temperature within 
these same limits. 

 
1.5   EQUIPMENT 
 
Machines, tools, and equipment used in the performance of the work shall be 
approved by the Contracting Officer and maintained in satisfactory operating 
condition.  Submit construction equipment list for approval by the 
Contracting Officer. 

 
1.5.1   Mobile and Maneuverable 
 
Application equipment shall be mobile and maneuverable to the extent that 
straight lines can be followed and normal curves can be made in a true arc.   

 
1.5.2   Paint Application Equipment 
 
1.5.2.1   Self-Propelled or Mobile-Drawn Pneumatic Spraying Machines 
 
The equipment for applying the paint for airfield pavements shall be a self-
propelled or mobile-drawn pneumatic spraying machine with an arrangement of 
atomizing nozzles capable of applying a width of line at any one time in 
multiples of 6 inches, from 6 to 36 inches at a speed of at least 5 miles 
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per hour. Provide paint applicator with paint reservoirs or tanks of 
sufficient capacity and suitable gages to apply paint in accordance with 
requirements specified.  Equip tanks with suitable air-driven mechanical 
agitators.   Equip spray mechanism with quick-action valves conveniently 
located, and include necessary pressure regulators and gages in full view 
and reach of the operator.  Install paint strainers in paint supply lines to 
ensure freedom from residue and foreign matter that may cause malfunction of 
the spray guns.  The paint applicator shall be readily adaptable for 
attachment of an air-actuated dispenser for the reflective media approved 
for use.   Provide pneumatic spray guns for hand application of paint in 
areas where the mobile paint applicator cannot be used. Applicator for 
water-based markings shall be equipped with non-stick coated hoses; metal 
parts in contact with the paint material shall be constructed of grade 302, 
304, 316, or equal stainless steel. 

 
1.5.3   Thermoplastic Application Equipment 
 
1.5.3.1   Thermoplastic Material 
 
Thermoplastic material shall be applied to the primed pavement surface by 
spray techniques or by the extrusion method, wherein one side of the shaping 
die is the pavement and the other three sides are contained by, or are part 
of, suitable equipment for heating and controlling the flow of material.  By 
either method, the markings shall be applied with equipment that is capable 
of providing continuous uniformity in the dimensions of the stripe. 

 
1.5.3.2   Application Equipment 
 

a. Application equipment shall provide continuous mixing and agitation 
of the material.  Conveying parts of the equipment between the main 
material reservoir and the extrusion shoe or spray gun shall prevent 
accumulation and clogging.  All parts of the equipment which come into 
contact with the material shall be easily accessible and exposable for 
cleaning and maintenance.  All mixing and conveying parts up to and 
including the extrusion shoes and spray guns shall maintain the 
material at the required temperature with heat-transfer oil or 
electrical-element-controlled heat. 

 
b. The application equipment shall be constructed to ensure continuous 
uniformity in the dimensions of the stripe.  The applicator shall 
provide a means for cleanly cutting off stripe ends squarely and shall 
provide a method of applying "skiplines".  The equipment shall be 
capable of applying varying widths of traffic markings. 

 
c. The applicator shall be equipped with a drop-on type bead dispenser 
capable of uniformly dispensing reflective glass spheres at controlled 
rates of flow.  The bead dispenser shall be automatically operated and 
shall begin flow prior to the flow of composition to assure that the 
strip is fully reflectorized. 

 
1.5.3.3   Mobile and Maneuverable 
 
Application equipment shall be mobile and maneuverable to the extent that 
straight lines can be followed and normal curves can be made in a true arc.   
The equipment used for the placement of thermoplastic pavement markings 
shall be of two general types: mobile applicator and portable applicator. 
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1.5.3.4   Mobile Application Equipment 
 
The mobile applicator shall be defined as a truck-mounted, self-contained 
pavement marking machine that is capable of hot applying thermoplastic by 
either the extrusion or spray method.  The unit shall be equipped to apply 
the thermoplastic marking material at temperatures exceeding 375 degrees F, 
at widths varying from 3 to 12 inches and in thicknesses varying from 0.040 
to 0.200 inch and shall have an automatic drop-on bead system.  The mobile 
unit shall be capable of operating continuously and of installing a minimum 
of 20,000 lineal feet of longitudinal markings in an 8-hour day. 
  
The mobile unit shall be equipped with a melting kettle which holds a 
minimum of 6000 pounds of molten thermoplastic material.  The kettle shall 
be capable of heating the thermoplastic composition to temperatures of 375 
to 425 degrees F.  A thermostatically controlled heat transfer liquid shall 
be used.  Heating of the composition by direct flame shall not be allowed.  
Oil and material temperature gauges shall be visible at both ends of the 
kettle.  The mobile unit shall be equipped with a minimum of two extrusion 
shoes located one on each side of the truck, and shall be capable of marking 
simultaneous edgeline and centerline stripes.  Each extrusion shoe shall be 
a closed, oil-jacketed unit; shall hold the molten thermoplastic at a 
temperature of 375 to 425 degrees F; and shall be capable of extruding a 
line of 3 to 8 inches in width; and at a thickness of not less than 0.120 
inch nor more than 0.190 inch, and of generally uniform cross section. The 
mobile unit shall be equipped with a spray gun system.  The spray system 
shall consist of a minimum of four spray guns, located two on each side of 
the truck, and shall be capable of marking simultaneous edgeline and 
centerline stripes.  The spray system shall be surrounded (jacketed) with 
heating oil to maintain the molten thermoplastic at a temperature of 375 to 
425 degrees F; and shall be capable of spraying a stripe of 3 to 12 inches 
in width, and in thicknesses varying from 0.060 inch to 0.098 inch, and of 
generally uniform cross section. 
  
The mobile unit shall be equipped with an electronic programmable line 
pattern control system.  The control system shall be capable of applying 
skip or solid lines in any sequence, through any and all of the extrusion 
shoes, or the spray guns, and in programmable cycle lengths.  In addition, 
the mobile unit shall be equipped with an automatic counting mechanism 
capable of recording the number of lineal feet of thermoplastic markings 
applied to the pavement surface with an accuracy of 0.5 percent. 

 
1.5.3.5   Portable Application Equipment 
 
The portable applicator shall be defined as hand-operated equipment, 
specifically designed for placing special markings such as crosswalks, 
stopbars, legends, arrows, and short lengths of lane, edge and centerlines.   
The portable applicator shall be capable of applying thermoplastic pavement 
markings by the extrusion method.  The portable applicator shall be loaded 
with hot thermoplastic composition from the melting kettles on the mobile 
applicator.  The portable applicator shall be equipped with all the 
necessary components, including a materials storage reservoir, bead 
dispenser, extrusion shoe, and heating accessories, so as to be capable of 
holding the molten thermoplastic at a temperature of 375 to 425 degrees F, 
of extruding a line of 3 to 12 inches in width, and in thickness of not less 
than 0.120 inch nor more than 0.190 inch and of generally uniform cross 
section. 
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1.5.4   Reflective Media Dispenser 
 
The dispenser for applying the reflective media shall be attached to the 
paint dispenser and shall operate automatically and simultaneously with the 
applicator through the same control mechanism.  The dispenser shall be 
capable of adjustment and designed to provide uniform flow of reflective 
media over the full length and width of the stripe at the rate of coverage 
specified in paragraph APPLICATION, at all operating speeds of the 
applicator to which it is attached. 

 
1.5.5   Preformed Tape Application Equipment 
 
Mechanical application equipment shall be used for the placement of 
preformed marking tape.  Mechanical application equipment shall be defined 
as a mobile pavement marking machine specifically designed for use in 
applying precoated, pressure-sensitive pavement marking tape of varying 
widths, up to 12 inches.  The applicator shall be equipped with rollers, or 
other suitable compactive device, to provide initial adhesion of the 
preformed, pressure-sensitive marking tape with the pavement surface.  
Additional hand-operated rollers shall be used as required to properly seat 
the thermoplastic tape. 

 
1.5.6   Surface Preparation Equipment 
 
1.5.6.1   Sandblasting Equipment 
 
Sandblasting equipment shall include an air compressor, hoses, and nozzles 
of proper size and capacity as required for cleaning surfaces to be painted.  
The compressor shall be capable of furnishing not less than 150 cfm of air 
at a pressure of not less than 90 psi at each nozzle used, and shall be 
equipped with traps that will maintain the compressed air free of oil and 
water. 

 
1.5.6.2   Waterblast Equipment 
 
The water pressure shall be specified at 2600 psi at 140 degrees F in order 
to adequately clean the surfaces to be marked.   

 
1.5.7   Marking Removal Equipment 
 
Equipment shall be mounted on rubber tires and shall be capable of removing 
markings from the pavement without damaging the pavement surface or joint 
sealant.  Waterblasting equipment shall be capable of producing an 
adjustable, pressurized stream of water.  Sandblasting equipment shall 
include an air compressor, hoses, and nozzles.  The compressor shall be 
equipped with traps to maintain the air free of oil and water. 

 
1.5.7.1   Shotblasting Equipment 
 
Shotblasting equipment shall be capable of producing an adjustable depth of 
removal of marking and pavement.  Each unit shall be self-cleaning and self-
contained, shall be able to confine dust and debris from the operation, and 
shall be capable of recycling the abrasive for reuse. 

 
1.5.7.2   Chemical Equipment 
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Chemical equipment shall be capable of application and removal of chemicals 
from the pavement surface, and shall leave only non-toxic biodegradeable 
residue. 

 
1.5.8   Traffic Controls 
 
Suitable warning signs shall be placed near the beginning of the worksite 
and well ahead of the worksite for alerting approaching traffic from both 
directions.  Small markers shall be placed along newly painted lines or 
freshly placed raised markers to control traffic and prevent damage to newly 
painted surfaces or displacement of raised pavement markers.  Painting 
equipment shall be marked with large warning signs indicating slow-moving 
painting equipment in operation. 

 
1.6   MAINTENANCE OF TRAFFIC 
 
1.6.1   Airfield 
 
The performance of work in the controlled zones of airfields shall be 
coordinated with the Contracting Officer and with the Flight Operations 
Officer.  Verbal communications shall be maintained with the control tower 
before and during work in the controlled zones of the airfield.  The control 
tower shall be advised when the work is completed.  A radio for this purpose 
shall be provided by the Contractor and approved by the Contracting Officer. 

 
1.6.2   Lighting 
 
When night operations are necessary, all necessary lighting and equipment 
shall be provided.  Lighting shall be directed or shaded to prevent 
interference with aircraft, the air traffic control tower, and other base 
operations.  All lighting and related equipment shall be capable of being 
removed from the runway within 15 minutes of notification of an emergency.  
Night work must be coordinated with the Airfield Manager and approved in 
advance by the Contracting Officer or authorized representative.  The 
Government reserves the right to accept or reject night work on the day 
following night activities by the Contractor.   

 
1.6.3   Roads, Streets, and Parking Areas 
 
When traffic must be rerouted or controlled to accomplish the work, the 
necessary warning signs, flagpersons, and related equipment for the safe 
passage of vehicles shall be provided. 

 
1.7   WEATHER LIMITATIONS FOR REMOVAL 
 
Pavement surface shall be free of snow, ice, or slush.  Surface temperature 
shall be at least 40 degrees F and rising at the beginning of operations, 
except those involving shot or sand blasting.  Operation shall cease during 
thunderstorms.  Operation shall cease during rainfall, except for 
waterblasting and removal of previously applied chemicals.  Waterblasting 
shall cease where surface water accumulation alters the effectiveness of 
material removal. 

 
1.8   QUALIFICATIONS FOR AIRFIELD MARKING 
 
Submit certification of qualifications in resume format showing airfield 
pavement marking personnel have experience working on airfields, operating 
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equipment and performing airfield pavement marking work a minimum of 14 days 
before pavement marking work is to be performed.  Include with resume a list 
of references complete with points of contact and telephone numbers. 
 

1.8.1   Airfield Pavement Marking Qualifications 
 

Provide certification for pavement marking machine operator and Foreman 
demonstrating experience working on a minimum of 2 airfield pavement 
marking projects of similar size and scope. Provide resume demonstrating 
airfield pavement marking personnel have a minimum of 2 years of experience 
operating marking equipment to be used on project and performing pavement 
marking work.  The Contracting Officer reserves the right to require 
additional proof of competency or to reject personnel and call for 
alternate airfield pavement marking personnel. 

 
PART 2   PRODUCTS 
 
2.1   MATERIALS 
 
Provide materials conforming to the requirements specified herein. 

 
2.1.1   Paints for Airfields 
 
FS TT-P-1952, color as selected. 

 
2.1.2   Paints for Roads and Streets 
 
FS TT-P-1952, High Build Acrylic Coating (HBAC), color as selected. 
 
2.1.3   Reflective Media for Airfields 
 
FS TT-B-1325, High Build Acrylic Coating (HBAC) , Type I, Gradation A. 

 
2.1.4   Reflective Media for Roads and Streets 
 
FS TT-B-1325, Type I, Gradation A. 

 
2.1.5   Thermoplastic Compound 
 
The thermoplastic reflectorized pavement marking compound shall be extruded 
or sprayed in a molten state onto a primed pavement surface.  Following a 
surface application of glass beads and upon cooling to normal pavement 
temperatures, the marking shall be an adherent reflectorized strip of the 
specified thickness and width that is capable of resisting deformation by 
traffic. 

 
2.1.5.1   Composition Requirements 
 
The binder component shall be formulated as a hydrocarbon resin.  The 
pigment, beads and filler shall be uniformly dispersed in the binder resin.   
The thermoplastic composition shall be free from all skins, dirt, and 
foreign objects and shall comply with the following requirements: 

 
                                                Percent by Weight 
            Component                       White               Yellow 
 
  Binder                                    17 min              17 min 
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  Titanium dioxide                          10 min                 - 
  Glass beads                               20 min              20 min 
  Calcium carbonate and inert fillers       49 min                 * 
  Yellow pigments                              -                   * 
 
*Amount and type of yellow pigment, calcium carbonate and inert fillers 
shall be at the option of the manufacturer, providing the other composition 
requirements of this specification are met. 

 
2.1.5.2   Physical Properties 
 

a. Drying time:  When installed at 70 degrees F and in thicknesses 
between 0.120 and 0.190 inch, the composition shall be completely solid 
and shall show no damaging effect from traffic after curing 15 minutes. 

 
b. Softening point:  The composition shall have a softening point of 
not less than 194 degrees F when tested in accordance with ASTM E28. 

 
c. Specific gravity:  The specific gravity of the composition shall be 
between 1.9 and 2.2 as determined in accordance with ASTM D792. 

 
2.1.5.3   Primer 
 

a. Asphalt concrete primer:  The primer for asphalt concrete pavements 
shall be a thermosetting adhesive with a solids content of pigment 
reinforced synthetic rubber and synthetic plastic resin dissolved or 
dispersed in a volatile organic solvent.  The solids content shall not 
be less than 10 percent by weight at 70 degrees F and 60 percent 
relative humidity.  A wet film thickness of 0.005 inch, plus or minus 
0.001 inch, shall dry to a tack-free condition in less than 5 minutes. 

 
b. Portland cement concrete primer:  The primer for portland cement 
concrete pavements shall be an epoxy resin primer.  The primer shall be 
of the type recommended by the manufacturer of the thermoplastic 
composition. 

 
2.1.6   PREFORMED TAPE 
 
The preformed tape shall be an adherent reflectorized strip in accordance 
with ASTM D4505 Type I or IV, Class optional. 

 
2.1.7   Raised Pavement Markers 
 
Either metallic or nonmetallic markers of the button or prismatic reflector 
type may be used.  Markers shall be of permanent colors as specified for 
pavement marking, and shall retain the color and brightness under the action 
of traffic.  Button markers shall have a diameter of not less than 4 inches, 
and shall be spaced not more than 40 feet apart on solid longitudinal lines.  
Broken centerline marker spacings shall be in segments indicated with gaps 
indicated between segments.  Button markers shall have rounded surfaces 
presenting a smooth contour to traffic and shall not project more than 3/4 
inch above level of pavement.  Pavement markers and adhesive epoxy shall 
conform to ASTM D4280 
 

2.1.8   High Build Acrylic Coating (HBAC) 
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Formulate High Build Acrylic Coating (HBAC) to meet the requirements of 
Table I. 

 
2.1.8.1   Preapproved HBAC Vendors and Materials 
 
Table II presents a partial list of HBAC vendors and materials.  Up to 
specifications's date of issue, preapproved materials met specification 
requirements.  It is the user's responsibility to confirm preapproved 
material formulations have not changed and specification requirements will 
be met.  Other products may meet HBAC requirements. 

 
PART 3   EXECUTION 
 
3.1   SURFACE PREPARATION 
 
Allow new pavement surfaces to cure for a period of not less than 30 days 
before application of marking materials.  Thoroughly clean surfaces to be 
marked before application of the paint.  Remove dust, dirt, and other 
granular surface deposits by sweeping, blowing with compressed air, rinsing 
with water, or a combination of these methods as required. Remove rubber 
dexisting paint markings and other coatings adhering to the pavement by 
water blasting, or approved chemical removal method. For Portland Cement 
Concrete pavement, grinding, light shot blasting, and light scarification, 
to a resulting profile equal to ICRI 03732 CSP 2, CSP 3, and CSP 4, 
respectively, can be used in addition to water blasting, to either remove 
existing coatings or for surface preparation on most pavements: shot 
blasting shall not be used on airfield pavements due to the potential of 
Foreign Object Damage (FOD) to aircraft. Scrub affected areas, where oil or 
grease is present on old pavements to be marked, with several applications 
of trisodium phosphate solution or other approved detergent or degreaser and 
rinse thoroughly after each application.  After cleaning oil-soaked areas, 
seal with shellac or primer recommended by the manufacturer to prevent 
bleeding through the new paint. Do not commence painting in any area until 
pavement surfaces are dry and clean. 

 
3.1.1   Early Painting of Rigid Pavements 
 
Pretreat rigid pavements that require early painting with an aqueous 
solution containing 3 percent phosphoric acid and 2 percent zinc chloride.  
Apply the solution to the areas to be marked. 

 
3.1.2   Early Painting of Asphalt Pavements 
 
For asphalt pavement systems requiring painting application at less than 30 
days, apply the paint and beads at half the normal application rate, 
followed by a second application at the normal rate after 30 days. 

 
3.2   APPLICATION 
 
3.2.1   Testing for Moisture 
 
Apply pavement markings to dry pavement only.  The Contractor shall test the 
pavement surface for moisture before beginning work after each period of 
rainfall, fog, high humidity, or cleaning, or when the ambient temperature 
has fallen below the dew point.  Do not commence marking until the pavement 
is sufficiently dry and the pavement condition has been approved by the CO 
or authorized representative.  Employ the "plastic wrap method" to test the 
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pavement for moisture as follows:  Cover the pavement with a 300 mm by 300 
mm (12 inch by 12 inch) section of clear plastic wrap and seal the edges 
with tape.  After 15 minutes, examine the plastic wrap for any visible 
moisture accumulation inside the plastic.  Do not begin marking operations 
until the test can be performed with no visible moisture accumulation inside 
the plastic wrap. 

 
3.2.2   Rate of Application 
 
3.2.2.1   Reflective Markings 
 
Apply paint evenly to the pavement area to be coated at a rate of 105 plus 
or minus 5 square feet per gallon.  Apply High Build Acrylic Coating (HBAC) 
at a rate of  50 square feet per gallon. Apply glass spheres uniformly to 
the wet paint on airfield pavement at a rate of (10) on road and street 
pavement at a rate of (6) plus or minus (0.5) pounds of glass spheres per 
gallon.  Collect and record readings for white and yellow retroreflective 
markings at the rate of one reading per 1000 linear feet.  The minimum 
acceptable average for white markings is 200 millicandelas per square meter 
per lux (mcd/m2/lx) (measured with Mirolux 12 Retroreflectometer or similar 
instrument as agreed).  The minimum acceptable average for yellow markings 
is 175 millicandelas per square meter per lux (mcd/m2/lx).  Readings shall 
be computed by averaging a minimum of 10 readings taken within the area at 
random locations.  Areas not meeting the retroreflective requirements stated 
above shall be re-marked. 

 
3.2.2.2   Nonreflective Markings 
 
Apply paint evenly to the pavement surface to be coated at a rate of 105 
plus or minus 5 square feet per gallon.  
 

3.2.2.3   Thermoplastic Compound 
 
After surface preparation has been completed, prime the asphalt or concrete 
pavement surface with spray equipment. Allow primer materials to "set-up" 
prior to applying the thermoplastic composition. Allow the asphalt concrete 
primer to dry to a tack-free condition, usually occurring in less than 10 
minutes.  Allow the Portland Cement concrete primer to dry in accordance 
with the thermoplastic manufacturer recommendations.  To shorten the curing 
time of the epoxy resins, an infrared heating device may be used on the 
concrete primer.  Apply asphalt concrete primer to all asphalt concrete 
pavements at a wet film thickness of 0.005 inch, plus or minus 0.001 inch 
265 to 400 square feet per gallon.  Apply portland cement concrete primer to 
all concrete pavements (including concrete bridge decks) at a wet film 
thickness of between 0.04 to 0.05 inch 320 to 400 square feet per gallon.  
After the primer has "set-up", apply the thermoplastic at temperatures no 
lower than 375 degrees F nor higher than 425 degrees F at the point of 
deposition.   Immediately after installation of the marking, apply drop-on 
reflective glass spheres mechanically at the rate of one pound per 20 square 
feet such that the spheres are held by and imbedded in the surface of the 
molten material.  Apply all extruded thermoplastic markings at the specified 
width and at a thickness of not less than 0.125 inch nor more than 0.190 
inch.   Apply all sprayed thermoplastic markings at the specified width and 
the thickness designated in the contract plans.  If the plans do not specify 
a thickness, apply centerline markings at a wet thickness of 0.090 inch, 
plus or minus 0.005 inch, and edgeline markings at a wet thickness of 0.060 
inch, plus or minus 0.005 inch. 
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3.2.3   Painting 
 
Apply paint pneumatically with approved equipment at rate of coverage 
specified herein.  Provide guidelines and templates as necessary to control 
paint application.  Take special precautions in marking numbers, letters, 
and symbols.  Manually paint numbers, letters, and symbols.  Sharply outline 
all edges of markings.  The maximum drying time requirements of the paint 
specifications will be strictly enforced, to prevent undue softening of 
bitumen, and pickup, displacement, or discoloration by tires of traffic. 
Discontinue painting operations if there is a deficiency in drying of the 
markings until cause of the slow drying is determined and corrected. 

 
3.2.4   Reflective Media 
 
Application of reflective media shall immediately follow the application of 
paint.  Accomplish drop-on application of the glass spheres to ensure even 
distribution at the specified rate of coverage.  Should there be malfunction 
of either paint applicator or reflective media dispenser, discontinue 
operations until deficiency is corrected. 

 
3.2.5   Thermoplastic Compound 
 
Place thermoplastic pavement markings upon dry pavement. At the time of 
installation the pavement surface temperature shall be a minimum of 40 
degrees F and rising.  Thermoplastics, as placed, shall be free from dirt or 
tint. Apply all centerline, skipline, edgeline, and other longitudinal type 
markings with a mobile applicator.  Place all special markings, crosswalks, 
stop bars, legends, arrows, and similar patterns with a portable applicator, 
using the extrusion method. 

 
3.2.6   Raised Pavement Markers 
 
Prefabricated markers shall be aligned carefully at the required spacing or 
as directed and permanently fixed in place by means of epoxy adhesives.  To 
ensure good bond, areas where markers will be set shall be thoroughly 
cleaned by water blasting and use of compressed air prior to applying 
adhesive. 

 
3.3   FIELD TESTING, INSPECTION, AND DEMONSTRATIONS 
 
3.3.1   Sampling and Testing 
 
As soon as the paint, reflective, and thermoplastic materials are available 
for sampling, obtain by random selection from the sealed containers, two 
quart samples of each batch in the presence of the Contracting Officer.  
Accomplish adequate mixing prior to sampling to ensure a uniform, 
representative sample.  A batch is defined as that quantity of material 
processed by the manufacturer at one time and identified by number on the 
label.  Clearly identify samples by designated name, specification number, 
batch number, project contract number, intended use, and quantity involved.  
Test samples by an approved laboratory.  If a sample fails to meet 
specification, replace the material in the area represented by the samples 
and retest the replacement material as specified above.  Submit copy of the 
test results to the Contracting Officer.  Include in the report of test 
results a listing of any specification requirements not verified by the test 
laboratory. 
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3.3.2   Inspection 
 
Examine material at the job site to determine that it is the material 
referenced in the report of test results or certificate of compliance.  A 
certificate of compliance shall be accompanied by test results 
substantiating conformance to the specified requirements. 

 
3.3.3   Surface Preparations and Application Procedures 
 
Surface preparations and application procedures will be examined by the 
Contracting Officer to determine conformance with the requirements specified.  
Approve each separate operation prior to initiation of subsequent operations. 

 
3.3.3.2   Test Stripe Demonstration 
 
Prior to paint application, demonstrate test stripe application within the 
work area using the proposed materials and equipment.  Apply separate test 
stripes in each of the line widths and configurations required herein using 
the proposed equipment.  The test stripes shall be long enough to determine 
the proper speed and operating pressures for the vehicle(s) and machinery, 
but not less than 50 feet long.  
  

3.4   TRAFFIC CONTROL AND PROTECTION 
 
Place warning signs near the beginning of the work site and well ahead of 
the work site for alerting approaching traffic from both directions.  Place 
small markers along newly painted lines to control traffic and prevent 
damage to newly painted surfaces.  Mark painting equipment with large 
warning signs indicating slow-moving painting equipment in operation.  Do 
not use foil-backed material for temporary pavement marking because of its 
potential to conduct electricity during accidents involving downed power 
lines. 

 
3.5   QUALITY ASSURANCE 
 
Demonstrate success of bond of reflective media, new paint marking and the 
pavement surface, vacuum cured surface of new marking after a seven (7) day 
dry time.  Inspect newly applied markings for signs of bond failure based on 
visual inspection and comparison to results from Test Stripe Demonstration 
paragraph. 

 
3.5.1   Reflective Media and Coating Bond Verification 
 
Within seven (7) days after pavement marking application, use industrial 
vacuum to sweep new markings.  Visually inspect the pavement markings and 
the material captured by the vacuum.  Verify that no significant loss of 
reflective media has occurred to the pavement marking due to the vacuum 
cleaning. 

 
3.5.2   Reflective Media and Coating Application Verification 
 
Use a wet film thickness gauge to measure the application of wet paint. 
  
Use a microscope or magnifying glass to evaluate the embedment of glass 
beads in the paint.  Verify the glass bead embedment with approximately 50% 
of the beads embedded and 50% of the beads exposed. 

 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 499 

TABLE I 
REQUIREMENTS FOR HIGH BUILD ACRYLIC COATINGS (HBAC) 

 
Test                                    Minimum Requirement 
                                        (and Maximum where indicated) 
  
Resin System (ASTM D2621)               Waterborne 100% Acrylic 
 
Percent Volume Solids (ASTM D2697)      58% 
 
Volatile Organic Compound, max.         1.25 lbs/gal 
 (ASTM D3960) 
 
White (FED-STD-595)                     37925 
  
Yellow (FED-STD-595)                    33538 
 
Shore D Hardness (ASTM D2240)           45 
 
1/8 inch Mandrel Bend @ 5 mils          No visual defects at bend 
Dry Film Thickness (DFT, one-week       (Conditions @ ASTM D3924) 
cure (ASTM D522, Method B) 
  
Adhesion to Concrete and Asphaltic      140 psi or 100% 
Pavements (ASTM D4541)                  cohesive failure in pavement 
 
Accelerated Weathering, Yellow,         Max. color loss to 33655 
2500 Hours UV Exposure                  (FED-STD-595) 
 (ASTM G53: see note 1) 
  
Water Absorption @ 168 Hours            9.0% max. weight increase 
Immersion Tap Water (ASTM D471)         (conditions @ ASTM D3924)  
 
Application @ 65 mils                    No visual cracking or curling 
Wet,One Coat, One-week Cure,            (conditions @ ASTM D3924) 
 (see note 2) 
  
No Pick-Up @ 25 mils                    Wet 10 minutes max. 
 (ASTM D711) 
 
Lead (ASTM D3335)                       0.06% max. 
  
Cadmium (ASTM D3335)                    0.06% max. 
  
Chromium (ASTM D3718)                   0.00%  
 
Notes: 
   (1)   Properly mix and apply yellow paint at  10 mils +/- 2 mils DFT over 
a suitably sized, clean aluminum substrate (ASTM D823), and cure for a 
minimum of 48 hours: four individual yellow samples shall be prepared.  
Expose three samples to continuous Ultraviolet (UV) light for 2500 hours, 
without cycles condensation, in accordance to ASTM G154: UVA-340 lamps shall 
be used in the testing apparatus.  Following exposure, compare the three 
exposed samples to the "one" non-exposed sample using FED-STD-595 colors 
33538 and 33655 as visual references: evaluate exposed samples for degree of 
visual color loss.  Yellow paint shall receive a passing rating if each 
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exposed sample appears equivalent to the non-exposed sample, and in addition, 
displays color loss no greater than FED-STD-595 color 33655. 
  
   (2)   Using double-stick, foam mounting tape (or equal) with a nominal 
thickness of  65 mils, apply a rectangular mold with inner dimensions of  3 
in by 10 in to a clean aluminum sample approximately sized at  6 in by 12 in 
by 1/8 in.  Do not remove the tape's plastic backing.  Mix and apply excess 
paint into mold.  Remove excess paint, by squeegee or other appropriate draw 
down technique, to a uniform thickness equal to the tape's height. Paint 
application and draw down shall be performed within a period of no more than 
60 seconds.  Approximately one to two minutes following the draw down, remove 
tape from sample and allow coating to cure for a minimum period of one week 
ASTM D3924.  Using a micrometer or other appropriate device, measure cured 
coating thickness (less sample thickness) to confirm resulting coating 
application was at or above 38 mils DFT.  Inspect coating for visual signs of 
cracking and curling.  Following a one week cure, coating shall receive a 
passing rating if applied greater than 38 mils DFT and visually free of both 
cracking and curling. 
 

TABLE II 
PREAPPROVED HBACs 

 
Manufacturer                          Products 
 
TMT-Pathway                           Legend Build, #2712A9, White 
1021 N. Mission Road                  Legend Build, #2713A9, Yellow 
Los Angeles, CA 90033 
 (800) 338-7680 
 
Pervo Paints                          Pervo 6050, White 
6624 Stanford Ave.                    Pervo 6053, Yellow 
Los Angeles, CA 90001 
 (323) 758-1147 
 
Vogel Traffic Services                UC-1516, White 
1920 Albany Place South               UC-3588, Yellow 
PO Box 140 
Orange City, IA 51041 
 (712) 737-4016 
 
    -- End of Section --
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SECTION 32 92 19 

 
SEEDING 
10/06 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM C602 (2013a) Agricultural Liming Materials 

 
ASTM D4427 (2013) Peat Samples by Laboratory Testing 

 
ASTM D4972 (2013) pH of Soils 

 
U.S. DEPARTMENT OF AGRICULTURE (USDA) 

 
AMS Seed Act (1940; R 1988; R 1998) Federal Seed Act 

 
DOA SSIR 42 (1996) Soil Survey Investigation Report No. 

42, Soil Survey Laboratory Methods Manual, 
Version 3.0 

 
1.2   DEFINITIONS 
 
1.2.1   Stand of Turf 
 
95 percent ground cover of the established species. 

 
1.3   RELATED REQUIREMENTS 
 
Refer to Section 31 00 00 EARTHWORK. 

 
1.4   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-03 Product Data 

 
Wood cellulose fiber mulch 

 
Fertilizer 

 
Include physical characteristics, and recommendations. 

 
SD-06 Test Reports 
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Topsoil composition tests (reports and recommendations). 
 

SD-07 Certificates 
 

State certification and approval for seed 
 

SD-08 Manufacturer's Instructions 
 

Erosion Control Materials 
 
1.5   DELIVERY, STORAGE, AND HANDLING 
 
1.5.1   Delivery 
 
1.5.1.1   Seed Protection 
 
Protect from drying out and from contamination during delivery, on-site 
storage, and handling. 

 
1.5.1.2   Fertilizer Delivery 
 
Deliver to the site in original, unopened containers bearing manufacturer's 
chemical analysis, name, trade name, trademark, and indication of 
conformance to state and federal laws.   

 
1.5.2   Storage 
 
1.5.2.1   Seed, Fertilizer, Lime Storage 
 
Store in cool, dry locations away from contaminants. 

 
1.5.2.2   Topsoil 
 
Prior to stockpiling topsoil, treat growing vegetation with application of 
appropriate specified non-selective herbicide.  Clear and grub existing 
vegetation three to four weeks prior to stockpiling topsoil. 

 
1.5.2.3   Handling 
 
Do not drop or dump materials from vehicles. 

 
1.6   TIME RESTRICTIONS AND PLANTING CONDITIONS 
 
1.6.1   Restrictions 
 
Do not plant when the ground is frozen, muddy, or when air temperature 
exceeds 90degrees Fahrenheit. 

 
1.7   TIME LIMITATIONS 
 
1.7.1   Seed 
 
Apply seed within twenty four hours after seed bed preparation. 

 
PART 2   PRODUCTS 
 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 503 

2.1   SEED 
 
2.1.1   Classification 
 
Provide State-approved seed of the latest season's crop delivered in 
original sealed packages, bearing producer's guaranteed analysis for 
percentages of mixtures, purity, germination, weedseed content, and inert 
material.  Label in conformance with AMS Seed Act and applicable state seed 
laws.  Wet, moldy, or otherwise damaged seed will be rejected.  Field mixes 
will be acceptable when field mix is performed on site in the presence of 
the Contracting Officer. 
 

2.1.2   Planting Dates 
 
Planting Season Planting Dates 
Season 1 March 1 – June 1 

Season 2 August 1 – November 30 

 
2.1.3   Seed Purity 
         

Common Name         Minimum 
Percent 
Pure Seed 

Minimum Percent 
Germination and 
Hard Seed 

Maximum 
Percent 
Weed Seed 

Kentucky Bluegrass
  

95 80 2.5 

Tall Fescue     98 90 2.5 

Perennial Ryegrass 98 90 2.5 

                        
2.1.3   Seed Mixture by Weight 
 
Coordinate with Base maintenance crew for approved seed mix. 

      
Proportion seed mixtures by weight.  Temporary seeding must later be 
replaced by Season 1 plantings for a permanent stand of grass.  The same 
requirements of turf establishment for Season 1 apply for temporary seeding. 

 
2.2   TOPSOIL 
 
2.2.1   On-Site Topsoil 
 
Surface soil stripped and stockpiled on site and modified as necessary to 
meet the requirements specified for topsoil in paragraph entitled 
"Composition."  When available topsoil shall be existing surface soil 
stripped and stockpiled on-site in accordance with Section 31 00 00 
EARTHWORK. 

 
2.2.2   Off-Site Topsoil 
 
Conform to requirements specified in paragraph entitled "Composition." 
Additional topsoil shall be furnished by the Contractor. 

 
2.2.3   Composition 
 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 

 
 

Page 504 

Containing from 5 to 10 percent organic matter as determined by the topsoil 
composition tests of the Organic Carbon, 6A, Chemical Analysis Method 
described in DOA SSIR 42.  Maximum particle size, 3/4 inch, with maximum 3 
percent retained on 1/4 inch screen.  The pH shall be tested in accordance 
with ASTM D4972.  Topsoil shall be free of sticks, stones, roots, and other 
debris and objectionable materials.   

 
2.3   SOIL CONDITIONERS 
 
Add conditioners to topsoil as required to bring into compliance with 
"composition" standard for topsoil as specified herein. 

 
2.3.1   Lime 
 
Commercial grade hydrate limestone containing a calcium carbonate equivalent 
(C.C.E.) as specified in ASTM C602. 

 
2.3.2   Aluminum Sulfate 
 
Commercial grade. 

 
2.3.3   Sulfur 
 
100 percent elemental 

 
2.3.4   Iron 
 
100 percent elemental 

 
2.3.5   Peat 
 
Natural product of peat moss derived from a freshwater site and conforming 
to ASTM D4427.  Shred and granulate peat to pass a 1/2 inch mesh screen and 
condition in storage pile for minimum 6 months after excavation. 

 
2.3.6   Sand 
 
Clean and free of materials harmful to plants. 

 
2.3.7   Perlite 
 
Horticultural grade. 

 
2.3.8   Composted Derivatives 
 
Ground bark, nitrolized sawdust, humus or other green wood waste material 
free of stones, sticks, and soil stabilized with nitrogen and having the 
following properties: 

 
2.3.8.1   Particle Size 
 
Minimum percent by weight passing: 

 
No. 4 mesh screen      95 
No. 8 mesh screen      80 
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2.3.8.2   Nitrogen Content 
 
Minimum percent based on dry weight: 

 
Fir Sawdust            0.7 
Fir or Pine Bark       1.0 

 
2.3.9   Gypsum 
 
Coarsely ground gypsum comprised of calcium sulfate dihydrate 61 percent, 
calcium 22 percent, sulfur 17 percent; minimum 96 percent passing through 20 
mesh screen, 100 percent passing thru 16 mesh screen. 

 
2.3.10   Calcined Clay 
 
Calcined clay shall be granular particles produced from montmorillonite clay 
calcined to a minimum temperature of  1200 degrees F.  Gradation:  A minimum 
90 percent shall pass a  No. 8 sieve; a minimum 99 percent shall be retained 
on a  No. 60 sieve; and a maximum 2 percent shall pass a  No. 100 sieve.  
Bulk density:  A maximum  40 pounds per cubic foot. 

 
2.4   FERTILIZER 
 
2.4.1   Granular Fertilizer 
 
Organic, granular controlled release fertilizer containing the following 
minimum percentages, by weight, of plant food nutrients: 

 
 16  percent available nitrogen 
 8 percent available phosphorus 
 8 percent available potassium 

  
2.4.2   Hydroseeding Fertilizer 
 
Controlled release fertilizer, to use with hydroseeding and composed of 
pills coated with plastic resin to provide a continuous release of nutrients 
for at least 6 months and containing the following minimum percentages, by 
weight, of plant food nutrients. 

 
 16 percent available nitrogen 
 8 percent available phosphorus 
 8 percent available potassium 

 
2.5   MULCH 
 
Mulch shall be free from noxious weeds, mold, and other deleterious 
materials. 

 
2.5.1   Straw 
 
Stalks from oats, wheat, rye, barley, or rice.  Furnish in air-dry condition 
and of proper consistency for placing with commercial mulch blowing 
equipment.  Straw shall contain no fertile seed. 

 
2.5.2   Hay 
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Air-dry condition and of proper consistency for placing with commercial 
mulch blowing equipment.  Hay shall be sterile, containing no fertile seed. 

 
2.5.3   Wood Cellulose Fiber Mulch 
 
Use recovered materials of either paper-based (100 percent) or wood-based 
(100 percent) hydraulic mulch.  Processed to contain no growth or 
germination-inhibiting factors and dyed an appropriate color to facilitate 
visual metering of materials application.  Composition on air-dry weight 
basis:  9 to 15 percent moisture, pH range from 5.5 to 8.2.  Use with 
hydraulic application of grass seed and fertilizer. 

 
2.6   WATER 
 
Source of water shall be approved by Contracting Officer and of  suitable 
quality for irrigation, containing no elements toxic to plant life. 

 
2.7   EROSION CONTROL MATERIALS 
 
Erosion control material shall conform to the following: 

 
2.7.1   Erosion Control Blanket 
 
100 percent agricultural straw stitched with a degradable nettings, designed 
to degrade within 12 months. 

 
2.7.2   Erosion Control Fabric 
 
Fabric shall be knitted construction of polypropylene yarn with uniform mesh 
openings  3/4 to 1 inch square with strips of biodegradable paper.  Filler 
paper strips shall have a minimum life of 6 months. 

 
2.7.3   Erosion Control Net 
 
Net shall be heavy, twisted jute mesh, weighing approximately 1.22 pounds 
per linear yard and  4 feet wide with mesh openings of approximately  1 inch 
square. 

 
2.7.4   Hydrophilic Colloids 
 
Hydrophilic colloids shall be physiologically harmless to plant and animal 
life without phytotoxic agents.  Colloids shall be naturally occurring, 
silicate powder based, and shall form a water insoluble membrane after 
curing.  Colloids shall resist mold growth. 

 
2.7.5   Erosion Control Material Anchors 
 
Erosion control anchors shall be as recommended by the manufacturer. 

 
PART 3   EXECUTION 
 
3.1   PREPARATION 
 
3.1.1   EXTENT OF WORK 
 
Provide soil preparation (including soil conditioners as required), 
fertilizing, seeding, and surface topdressing of all newly graded finished 
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earth surfaces, unless indicated otherwise, and at all areas inside or 
outside the limits of construction that are disturbed by the Contractor's 
operations. 

 
3.1.1.1   Topsoil 
 
Provide 4 inches of topsoil to meet indicated finish grade. After areas have 
been brought to indicated finish grade, incorporate amendments into soil a 
minimum depth of 4 inches by disking, harrowing, tilling or other method 
approved by the Contracting Officer. Remove debris and stones larger than 
3/4 inch in any dimension remaining on the surface after finish grading. 
Correct irregularities in finish surfaces to eliminate depressions. Protect 
finished topsoil areas from damage by vehicular or pedestrian traffic. 

 
3.1.1.2   Soil Conditioner Application Rates 
 
Apply soil conditioners at rates as determined by laboratory soil analysis 
of the soils at the job site.  

 
3.1.1.3   Fertilizer Application Rates 
 
Apply fertilizer at rates as determined by laboratory soil analysis of the 
soils at the job site.  

 
3.2   SEEDING 
 
3.2.1   Seed Application Seasons and Conditions 
 
Immediately before seeding, restore soil to proper grade. Do not seed when 
ground is muddy, frozen or in an unsatisfactory condition for seeding. If 
special conditions exist that may warrant a variance in the above seeding 
dates or conditions, submit a written request to the Contracting Officer 
stating the special conditions and proposed variance.  Apply seed within 
twenty four hours after seedbed preparation. Sow seed by approved sowing 
equipment. Sow one-half the seed in one direction, and sow remainder at 
right angles to the first sowing. 

 
3.2.2   Seed Application Method 
 
Seeding method shall be broadcasted and drop seeding or hydroseeding. 

 
 3.2.2.1   Broadcast and Drop Seeding 
 
Seed shall be uniformly broadcast.  Use broadcast or drop seeders. Sow one-
half the seed in one direction, and sow remainder at right angles to the 
first sowing.  Cover seed uniformly to a maximum depth of 1/4 inch in clay 
soils and 1/2 inch in sandy soils by means of spike-tooth harrow, 
cultipacker, raking or other approved devices. 

  
 3.2.2.3   Hydroseeding 
 
First, mix water and fiber.  Wood cellulose fiber, paper fiber, or recycled 
paper shall be applied as part of the hydroseeding operation.  Fiber shall 
be added at 1,000 pounds, dry weight, per acre.  Then add and mix seed and 
fertilizer to produce a homogeneous slurry.  Seed shall be mixed to ensure 
broadcasting at the rate of 10 pounds per 1000 square feet.    When 
hydraulically sprayed on the ground, material shall form a blotter like 
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cover impregnated uniformly with grass seed.  Spread with one application 
with no second application of mulch. 

 
 3.2.3   Mulching 
 
 3.2.3.1   Hay or Straw Mulch 
 
Straw mulch shall be spread uniformly at the rate of  2 tons per acre.  
Mulch shall be spread by hand, blower-type mulch spreader, or other approved 
method.  Mulching shall be started on the windward side of relatively flat 
areas or on the upper part of steep slopes, and continued uniformly until 
the area is covered.  The mulch shall not be bunched or clumped.  Sunlight 
shall not be completely excluded from penetrating to the ground surface.  
All areas installed with seed shall be mulched on the same day as the 
seeding.  Mulch shall be anchored immediately following spreading. 

 
3.2.3.2   Mechanical Anchor 
 
Mechanical anchor shall be a V-type-wheel land packer; a scalloped-disk land 
packer designed to force mulch into the soil surface; or other suitable 
equipment. 

 
3.2.4   Rolling 
 
Immediately after seeding, firm entire area except for slopes in excess of 3 
to 1 with a roller not exceeding 90 pounds for each foot of roller width. If 
seeding is performed with cultipacker-type seeder or by hydroseeding, 
rolling may be eliminated. 

 
3.2.5   Erosion Control Material 
 
Install in accordance with manufacturer's instructions, where indicated or 
as directed by the Contracting Officer. 

 
3.2.6   Watering 
 
Start watering areas seeded as required by temperature and wind conditions.   
Apply water at a rate sufficient to insure thorough wetting of soil to a 
depth of 2 inches without run off.  During the germination process, seed is 
to be kept actively growing and not allowed to dry out. 

 
3.3   PROTECTION OF TURF AREAS 
 
Immediately after turfing, protect area against traffic and other use. 

 
3.4   RENOVATION OF EXISTING TURF AREA 
 
3.4.1   Aeration 
 
Upon completion of weed eradication operations and Contracting Officer's 
approval to proceed, aerate turf areas indicated , by approved device.   
Core, by pulling soil plugs, to a minimum depth of 3 inches.  Leave all soil 
plugs, that are produced, in the turf area. After aeration operations are 
complete, topdress entire area 1/4 inch depth with suitable organic mulch: 

 
Blend all parts of topdressing mixture to a uniform consistency throughout. 
Keep clean at all times at least one paved pedestrian access route and one 
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paved vehicular access route to each building. Clean all soil plugs off of 
other paving when work is complete. 

 
3.4.4   Overseeding 
 
Apply seed in accordance with applicable portions of paragraph entitled 
"Seed Application Method" at rates in accordance with paragraph entitled 
"Seed Mixture." 

 
3.5   RESTORATION 
 
Restore to original condition existing turf areas which have been damaged 
during turf installation operations at the Contractor's expense.  Keep clean 
at all times at least one paved pedestrian access route and one paved 
vehicular access route to each building.  Clean other paving when work in 
adjacent areas is complete. 

 
    -- End of Section -- 
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SECTION 32 92 23 

 
SODDING 
04/06 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM C602 (2013a) Agricultural Liming Materials 

 
ASTM D4427 (2013) Peat Samples by Laboratory Testing 

 
ASTM D4972 (2013) pH of Soils 

 
TURFGRASS PRODUCERS INTERNATIONAL (TPI) 

 
TPI GSS (1995) Guideline Specifications to Turfgrass 

Sodding 
 

U.S. DEPARTMENT OF AGRICULTURE (USDA) 
 
DOA SSIR 42 (1996) Soil Survey Investigation Report No. 

42, Soil Survey Laboratory Methods Manual, 
Version 3.0 

 
1.2   DEFINITIONS 
 
1.2.1   Stand of Turf 
 
100 percent ground cover of the established species. 

 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  The following shall be submitted in accordance with Section 01 33 
00 SUBMITTAL PROCEDURES: 

 
SD-03 Product Data 

 
Fertilizer 

 
Include physical characteristics, and recommendations. 

 
SD-06 Test Reports 

 
Topsoil composition tests (reports and recommendations). 

 
SD-07 Certificates 
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Sod farm certification for sods.  Indicate type of sod in 
accordance with TPI GSS. 

 
1.4   DELIVERY, STORAGE, AND HANDLING 
 
1.4.1   Delivery 
 
1.4.1.1   Sod Protection 
 
Protect from drying out and from contamination during delivery, on-site 
storage, and handling. 

 
1.5.1.2   Fertilizer Delivery 
 
Deliver to the site in original, unopened containers bearing manufacturer's 
chemical analysis, name, trade name, trademark, and indication of 
conformance to state and federal laws.   

 
1.5.2   Storage 
 
1.5.2.1   Sod Storage 
 
Lightly sprinkle with water, cover with moist burlap, straw, or other 
approved covering; and protect from exposure to wind and direct sunlight 
until planted.  Provide covering that will allow air to circulate so that 
internal heat will not develop. Do not store sod longer than 24 hours. Do 
not store directly on concrete or bituminous surfaces. 

 
1.5.2.2   Topsoil 
 
Prior to stockpiling topsoil, treat growing vegetation with application of 
appropriate specified non-selective herbicide.  Clear and grub existing 
vegetation three to four weeks prior to stockpiling topsoil. 

 
1.5.2.3   Handling 
 
Do not drop or dump materials from vehicles. 

 
1.6   TIME RESTRICTIONS AND PLANTING CONDITIONS 
 
1.6.1   Restrictions 
 
Do not plant when the ground is frozen, muddy, or when air temperature 
exceeds 90 degrees Fahrenheit. 

 
1.7   TIME LIMITATIONS 
 
1.7.1   Sod 
 
Place sod a maximum of thirty six hours after initial harvesting, in 
accordance with TPI GSS as modified herein. 

 
PART 2   PRODUCTS 
 
2.1   SODS 
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2.1.1   Classification 
 
Nursery grown, certified as classified in the TPI GSS.  Machine cut sod at a 
uniform thickness of 3/4 inch within a tolerance of 1/4 inch, excluding top 
growth and thatch.  Each individual sod piece shall be strong enough to 
support its own weight when lifted by the ends.  Broken pads, irregularly 
shaped pieces, and torn or uneven ends will be rejected. Wood pegs and wire 
staples for anchorage shall be as recommended by sod supplier. 

 
2.1.2   Purity 
 
Sod species shall be genetically pure, free of weeds, pests, and disease. 

 
2.1.3   Planting Dates 
 
Lay sod from March 15 to May 15 for warm season spring planting and from 
September 15 to November 15 for cool season fall planting. 

 
2.1.4   Composition 
 
2.1.4.1   Proportion 
 
Sod to be a cool season grass mixture composed primarily of Tall Fescue with 
some Kentucky Bluegrass or other species as approved by base facility 
maintenance department. 
 
 2.1.4.2   Sod Farm Overseeding 
 
At the sod farm provide sod with overseeding of type recommended by seed 
producer. 

      
2.2   TOPSOIL 
 
2.2.1   On-Site Topsoil 
 
Surface soil stripped and stockpiled on site and modified as necessary to 
meet the requirements specified for topsoil in paragraph entitled 
"Composition."  When available topsoil shall be existing surface soil 
stripped and stockpiled on-site in accordance with Section 31 00 00 
EARTHWORK.  

 
2.3.2   Off-Site Topsoil 
 
Conform to requirements specified in paragraph entitled "Composition." 
Additional topsoil shall be furnished by the Contractor. 

 
2.3.3   Composition 
 
Containing from 5 to 10 percent organic matter as determined by the topsoil 
composition tests of the Organic Carbon, 6A, Chemical Analysis Method 
described in DOA SSIR 42.  Maximum particle size, 3/4 inch, with maximum 3 
percent retained on 1/4 inch screen.  The pH shall be tested in accordance 
with ASTM D4972.  Topsoil shall be free of sticks, stones, roots, and other 
debris and objectionable materials.   
 
2.4   SOIL CONDITIONERS 
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Add conditioners to topsoil as required to bring into compliance with 
"composition" standard for topsoil as specified herein. 

 
2.4.1   Lime 
 
Commercial grade hydrate limestone containing a calcium carbonate equivalent 
(C.C.E.) as specified in ASTM C602. 

 
2.4.2   Aluminum Sulfate 
 
Commercial grade. 

 
2.4.3   Sulfur 
 
100 percent elemental 

 
2.4.4   Iron 
 
100 percent elemental 

 
2.4.5   Peat 
 
Natural product of peat moss derived from a freshwater site and conforming 
to ASTM D4427.  Shred and granulate peat to pass a 1/2 inch mesh screen and 
condition in storage pile for minimum 6 months after excavation. 

 
2.4.6   Sand 
 
Clean and free of materials harmful to plants. 

 
2.4.7   Perlite 
 
Horticultural grade. 

 
2.4.8   Composted Derivatives 
 
Ground bark, nitrolized sawdust, humus or other green wood waste material 
free of stones, sticks, and soil stabilized with nitrogen and having the 
following properties: 

 
2.4.8.1   Particle Size 
 
Minimum percent by weight passing: 

 
No. 4 mesh screen      95 
No. 8 mesh screen      80 

 
2.4.8.2   Nitrogen Content 
 
Minimum percent based on dry weight: 

 
Fir Sawdust            0.7 
Fir or Pine Bark       1.0 

 
2.4.9   Gypsum 
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Coarsely ground gypsum comprised of calcium sulfate dihydrate 91 percent, 
calcium 22 percent, sulfur 17 percent; minimum 96 percent passing through 20 
mesh screen, 100 percent passing thru 16 mesh screen. 

 
2.4.10   Calcined Clay 
 
Calcined clay shall be granular particles produced from montmorillonite clay 
calcined to a minimum temperature of  1200 degrees F.  Gradation:  A minimum 
90 percent shall pass a  No. 8 sieve; a minimum 99 percent shall be retained 
on a  No. 60 sieve; and a maximum 2 percent shall pass a  No. 100 sieve.  
Bulk density:  A maximum  40 pounds per cubic foot. 

 
2.5   FERTILIZER 
 
2.5.1   Granular Fertilizer 
 
Organic, granular controlled release fertilizer containing the following 
minimum percentages, by weight, of plant food nutrients: 

 
 16 percent available nitrogen 
 8 percent available phosphorus 
 8 percent available potassium 

  
2.6   WATER 
 
Source of water shall be approved by Contracting Officer and of  suitable 
quality for irrigation containing no element toxic to plant life. 

 
PART 3   EXECUTION 
 
3.1   PREPARATION 
 
3.1.1   Extent Of Work 
 
Provide soil preparation (including soil conditioners), fertilizing,  and 
sodding of all newly graded finished earth surfaces, unless indicated 
otherwise, and at all areas inside or outside the limits of construction 
that are disturbed by the Contractor's operations. 

 
3.1.2   Soil Preparation 
 
Provide 4 inches of off-site topsoil to meet indicated finish grade. After 
areas have been brought to indicated finish grade, incorporate soil 
conditioners into soil a minimum depth of 4 inches by disking, harrowing, 
tilling or other method approved by the Contracting Officer. Remove debris 
and stones larger than 3/4 inch in any dimension remaining on the surface 
after finish grading. Correct irregularities in finish surfaces to eliminate 
depressions. Protect finished topsoil areas from damage by vehicular or 
pedestrian traffic. 

 
3.1.2.1   Soil Conditioner Application Rates 
 
Apply soil conditioners at rates as determined by laboratory soil analysis 
of the soils at the job site.  

 
3.1.2.2   Fertilizer Application Rates 
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Apply fertilizer at rates as determined by laboratory soil analysis of the 
soils at the job site.  

 
3.2   SODDING 
 
3.2.1   Finished Grade and Topsoil 
 
Prior to the commencement of the sodding operation, the Contractor shall 
verify that finished grades are as indicated on drawings; the placing of 
topsoil, smooth grading, and compaction requirements have been completed in 
accordance with Section 31 00 00 EARTHWORK. 

 
The prepared surface shall be a maximum 1 inch below the adjoining grade of 
any surfaced area.  New surfaces shall be blended to existing areas.  The 
prepared surface shall be completed with a light raking to remove from the 
surface debris and stones over a minimum 5/8 inch in any dimension. 

 
3.2.2   Placing 
 
Place sod a maximum of 36 hours after initial harvesting, in accordance with 
TPI GSS as modified herein. 

 
3.2.3   Sodding Slopes and Ditches 
 
For slopes 2:1 and greater, lay sod with long edge perpendicular to the 
contour.  For V-ditches and flat bottomed ditches, lay sod with long edge 
perpendicular to flow of water. Anchor each piece of sod with wood pegs or 
wire staples maximum 2 feet on center. 

 
3.2.4   Finishing 
 
After completing sodding, blend edges of sodded area smoothly into 
surrounding area.  Air pockets shall be eliminated and a true and even 
surface shall be provided.  Frayed edges shall be trimmed and holes and 
missing corners shall be patched with sod. 

 
3.2.5   Rolling 
 
Immediately after sodding, firm entire area except for slopes in excess of 3 
to 1 with a roller not exceeding 90 pounds for each foot of roller width. 

 
3.2.6   Watering 
 
Start watering areas sodded as required by daily temperature and wind 
conditions. Apply water at a rate sufficient to ensure thorough wetting of 
soil to minimum depth of 6  inches.  Run-off, puddling, and wilting shall be 
prevented.  Unless otherwise directed, watering trucks shall not be driven 
over turf areas.  Watering of other adjacent areas or plant material shall 
be prevented. 

 
3.3   PROTECTION OF TURF AREAS 
 
Immediately after turfing, protect area against traffic and other use. 

 
3.4   RENOVATION OF EXISTING TURF AREA 
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3.4.1   Aeration 
 
Upon completion of weed eradication operations and Contracting Officer's 
approval to proceed, aerate turf areas indicated , by approved device.   
Core, by pulling soil plugs, to a minimum depth of 3 inches.  Leave all soil 
plugs, that are produced, in the turf area. After aeration operations are 
complete, topdress entire area 1/4 inch depth with a suitable organic top 
dressing: 

 
Blend all parts of topdressing mixture to a uniform consistency throughout. 
Keep clean at all times at least one paved pedestrian access route and one 
paved vehicular access route to each building. Clean all soil plugs off of 
other paving when work is complete. 

 
3.4.2   Vertical Mowing 
 
Upon completion of aerating operation and Contracting Officer's approval to 
proceed, vertical mow turf areas indicated, by approved device, to a depth 
of 1/4 inch above existing soil level, to reduce thatch build-up, grain, and 
surface compaction. Keep clean at all times at least one paved pedestrian 
access route and one paved vehicular access route to each building. Clean 
other paving when work is complete.  Remove all debris generated during this 
operation off site. 

 
3.5   RESTORATION 
 
Restore to original condition existing turf areas which have been damaged 
during turf installation operations.  Keep clean at all times at least one 
paved pedestrian access route and one paved vehicular access route to each 
building.  Clean other paving when work in adjacent areas is complete. 

 
    -- End of Section -- 
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SECTION 33 40 00 

 
STORM DRAINAGE UTILITIES 

02/10 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only. 

 
ACI INTERNATIONAL (ACI) 

 
ACI 346 (2001) Specification for Cast-in-Place 

Concrete Pipe 
 

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO) 

 
AASHTO HB-17 (2002; Errata 2003; Errata 2005, 17th Edition) 

Standard Specifications for Highway Bridges 
 
AASHTO M 167M/M 167 (2014) Corrugated Steel Structural Plate, 

Zinc-Coated, for Field-Bolted Pipe, Pipe-
Arches and Arches 

 
AASHTO M 190 (2004; R 2012) Bituminous Coated Corrugated 

Metal Culvert Pipe and Pipe Arches 
 
AASHTO M 198 (2008) Standard Specification for Joints for 

Concrete Pipe, Manholes and Precast Box 
Sections Using Preformed Flexible Joint 
Sealants 

 
AASHTO M 219 (1992; R 2012) Corrugated Aluminum Alloy 

Structural Plate for Field-Bolted Pipe, Pipe-
Arches, and Arches 

 
AASHTO M 243 (1996; R 2012) Field-Applied Coating of 

Corrugated Metal Structural Plate for Pipe, 
Pipe-Arches, and Arches 

 
AASHTO M 294 (2015) Standard Specification for Corrugated 

Polyethylene Pipe, 300- to 1500-mm Diameter 
 
AASHTO MP 20 (2013; R 2014) Standard Specification for 

Steel-Reinforced Polyethylene (PE) Ribbed 
Pipe, 300- to 1500-mm (12- to 60-in) Diameter 

 
AMERICAN RAILWAY ENGINEERING AND MAINTENANCE-OF-WAY ASSOCIATION 
(AREMA) 

 
AREMA Eng Man (2012) Manual for Railway Engineering 
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ASTM INTERNATIONAL (ASTM) 
 
ASTM A123/A123M (2013) Standard Specification for Zinc (Hot-

Dip Galvanized) Coatings on Iron and Steel 
Products 

 
ASTM A48/A48M (2003; R 2012) Standard Specification for 

Gray Iron Castings 
 
ASTM A536 (1984e1; R 2014) Standard Specification for 

Ductile Iron Castings 
 
ASTM A716 (2008; R 2014) Standard Specification for 

Ductile Iron Culvert Pipe 
 
ASTM A74 (2013a) Standard Specification for Cast Iron 

Soil Pipe and Fittings 
 
ASTM A742/A742M (2013) Standard Specification for Steel Sheet, 

Metallic Coated and Polymer Precoated for 
Corrugated Steel Pipe 

 
ASTM A760/A760M (2015) Standard Specification for Corrugated 

Steel Pipe, Metallic-Coated for Sewers and 
Drains 

 
ASTM A762/A762M (2015) Standard Specification for Corrugated 

Steel Pipe, Polymer Precoated for Sewers and 
Drains 

 
ASTM A798/A798M (2013) Standard Practice for Installing 

Factory-Made Corrugated Steel Pipe for Sewers 
and Other Applications 

 
ASTM A807/A807M (2013) Standard Practice for Installing 

Corrugated Steel Structural Plate Pipe for 
Sewers and Other Applications 

 
ASTM A849 (2015) Standard Specification for Post-

Applied Coatings, Pavings, and Linings for 
Corrugated Steel Sewer and Drainage Pipe 

 
ASTM A929/A929M (2001; R 2013) Standard Specification for 

Steel Sheet, Metallic-Coated by the Hot-Dip 
Process for Corrugated Steel Pipe 

 
ASTM B26/B26M (2014; E 2015)) Standard Specification for 

Aluminum-Alloy Sand Castings 
 
ASTM B745/B745M (2015) Standard Specification for Corrugated 

Aluminum Pipe for Sewers and Drains 
 
ASTM C1103 (2014) Standard Practice for Joint Acceptance 

Testing of Installed Precast Concrete Pipe 
Sewer Lines 
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ASTM C12 (2014) Standard Practice for Installing 
Vitrified Clay Pipe Lines 

 
ASTM C139 (2014) Standard Specification for Concrete 

Masonry Units for Construction of Catch 
Basins and Manholes 

 
ASTM C14 (2015) Standard Specification for Concrete 

Sewer, Storm Drain, and Culvert Pipe 
 
ASTM C1433 (2015) Standard Specification for Precast 

Reinforced Concrete Box Sections for Culverts, 
Storm Drains, and Sewers 

 
ASTM C231/C231M (2014) Standard Test Method for Air Content 

of Freshly Mixed Concrete by the Pressure 
Method 

 
ASTM C270 (2014a) Standard Specification for Mortar for 

Unit Masonry 
 
ASTM C32 (2013) Standard Specification for Sewer and 

Manhole Brick (Made from Clay or Shale) 
 
ASTM C425 (2004; R 2013) Standard Specification for 

Compression Joints for Vitrified Clay Pipe 
and Fittings 

 
ASTM C443 (2012) Standard Specification for Joints for 

Concrete Pipe and Manholes, Using Rubber 
Gaskets 

 
ASTM C444 (2003; R 2009) Perforated Concrete Pipe 

 
ASTM C478 (2015a) Standard Specification for Precast 

Reinforced Concrete Manhole Sections 
 
ASTM C506 (2015) Standard Specification for Reinforced 

Concrete Arch Culvert, Storm Drain, and Sewer 
Pipe 

 
ASTM C507 (2015) Standard Specification for Reinforced 

Concrete Elliptical Culvert, Storm Drain, and 
Sewer Pipe 

 
ASTM C55 (2014a) Concrete Brick 

 
ASTM C564 (2014) Standard Specification for Rubber 

Gaskets for Cast Iron Soil Pipe and Fittings 
 
ASTM C62 (2013a) Building Brick (Solid Masonry Units 

Made from Clay or Shale) 
 
ASTM C655 (2014) Reinforced Concrete D-Load Culvert, 

Storm Drain, and Sewer Pipe 
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ASTM C700 (2013) Standard Specification for Vitrified 
Clay Pipe, Extra Strength, Standard Strength, 
and Perforated 

 
ASTM C76 (2015) Standard Specification for Reinforced 

Concrete Culvert, Storm Drain, and Sewer Pipe 
 
ASTM C828 (2011) Low-Pressure Air Test of Vitrified 

Clay Pipe Lines 
 
ASTM C877 (2008) External Sealing Bands for Concrete 

Pipe, Manholes, and Precast Box Sections 
 
ASTM C923 (2008; R 2013) Standard Specification for 

Resilient Connectors Between Reinforced 
Concrete Manhole Structures, Pipes and 
Laterals 

 
ASTM C924 (2002) Testing Concrete Pipe Sewer Lines by 

Low-Pressure Air Test Method 
 
ASTM D1056 (2014) Standard Specification for Flexible 

Cellular Materials - Sponge or Expanded 
Rubber 

 
ASTM D1171 (1999; R 2007) Rubber Deterioration - Surface 

Ozone Cracking Outdoors or Chamber 
(Triangular Specimens) 

 
ASTM D1557 (2012; E 2015) Standard Test Methods for 

Laboratory Compaction Characteristics of Soil 
Using Modified Effort (56,000 ft-lbf/ft3) 
(2700 kN-m/m3) 

 
ASTM D1751 (2004; E 2013; R 2013) Standard Specification 

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

 
ASTM D1752 (2004a; R 2013) Standard Specification for 

Preformed Sponge Rubber Cork and Recycled PVC 
Expansion 

 
ASTM D1784 (2011) Standard Specification for Rigid 

Poly(Vinyl Chloride) (PVC) Compounds and 
Chlorinated Poly(Vinyl Chloride) (CPVC) 
Compounds 

 
ASTM D2167 (2015) Density and Unit Weight of Soil in 

Place by the Rubber Balloon Method 
 
ASTM D2321 (2014; E 2014) Standard Practice for 

Underground Installation of Thermoplastic 
Pipe for Sewers and Other Gravity-Flow 
Applications 
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ASTM D2729 (2011) Poly(Vinyl Chloride) (PVC) Sewer Pipe 
and Fittings 

 
ASTM D3034 (2015) Standard Specification for Type PSM 

Poly(Vinyl Chloride) (PVC) Sewer Pipe and 
Fittings 

 
ASTM D3212 (2007; R 2013) Standard Specification for 

Joints for Drain and Sewer Plastic Pipes 
Using Flexible Elastomeric Seals 

 
ASTM D3350 (2012) Polyethylene Plastics Pipe and 

Fittings Materials 
 
ASTM D6938 (2015) Standard Test Method for In-Place 

Density and Water Content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth) 

 
ASTM F1417 (2011a) Standard Test Method for Installation 

Acceptance of Plastic Gravity Sewer Lines 
Using Low Pressure Air 

 
ASTM F477 (2014) Standard Specification for Elastomeric 

Seals (Gaskets) for Joining Plastic Pipe 
 
ASTM F679 (2015) Poly(Vinyl Chloride) (PVC) Large-

Diameter Plastic Gravity Sewer Pipe and 
Fittings 

 
ASTM F714 (2013) Polyethylene (PE) Plastic Pipe (SDR-PR) 

Based on Outside Diameter 
 
ASTM F794 (2003; R 2014) Standard Specification for 

Poly(Vinyl Chloride) (PVC) Profile Gravity 
Sewer Pipe and Fittings Based on Controlled 
Inside Diameter 

 
ASTM F894 (2013) Polyethylene (PE) Large Diameter 

Profile Wall Sewer and Drain Pipe 
 
ASTM F949 (2015) Poly(Vinyl Chloride) (PVC) Corrugated 

Sewer Pipe with a Smooth Interior and 
Fittings 

 
1.2   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES: 

 
SD-07 Certificates 

 
Resin Certification 
 
Pipeline Testing 
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Hydrostatic Test on Watertight Joints 
 
Determination of Density 
 
Frame and Cover for Gratings 
 

 
1.3   DELIVERY, STORAGE, AND HANDLING 
 
1.3.1   Delivery and Storage 
 
Materials delivered to site shall be inspected for damage, unloaded, and 
stored with a minimum of handling.  Materials shall not be stored directly 
on the ground.  The inside of pipes and fittings shall be kept free of dirt 
and debris.  Before, during, and after installation, plastic pipe and 
fittings shall be protected from any environment that would result in damage 
or deterioration to the material.  Keep a copy of the manufacturer's 
instructions available at the construction site at all times and follow 
these instructions unless directed otherwise by the Contracting Officer.  
Solvents, solvent compounds, lubricants, elastomeric gaskets, and any 
similar materials required to install plastic pipe shall be stored in 
accordance with the manufacturer's recommendations and shall be discarded if 
the storage period exceeds the recommended shelf life.  Solvents in use 
shall be discarded when the recommended pot life is exceeded. 

 
1.3.2   Handling 
 
Materials shall be handled in a manner that ensures delivery to the trench 
in sound, undamaged condition.  Pipe shall be carried to the trench, not 
dragged. 

 
PART 2   PRODUCTS 
 
2.1   PIPE FOR CULVERTS AND STORM DRAINS 
 
Pipe for culverts and storm drains shall be of the sizes indicated and shall 
conform to the requirements specified. 

 
2.1.1   Concrete Pipe 
 
Manufactured in accordance with and conforming to ASTM C76, Class III, or 
ASTM C655, D-Load. 
 

2.1.2   Fully Bituminous Coated Corrugated Metal Pipe 
 
AASHTO M 190 Type A and ASTM A760/A760M zinc or aluminum (Type 2) coated  
pipe of either: 

 
a. Type I pipe with annular 2-2/3 by 1/2 inch corrugations. 

 
b. Type IR pipe with helical 3/4 by 3/4 by 7-1/2 inch corrugations. 

 
2.1.3   Perforated Piping 
 
2.1.3.1   Polyvinyl Chloride (PVC) Pipe 
 
ASTM D2729. 
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2.1.4   PVC Pipe 
 
The pipe manufacturer's resin certification, indicating the cell 
classification of PVC used to manufacture the pipe, shall be submitted prior 
to installation of the pipe. 

 
2.1.4.1   Type PSM PVC Pipe 
 
ASTM D3034, Type PSM, maximum SDR 35, produced from PVC certified by the 
compounder as meeting the requirements of ASTM D1784, minimum cell class 
12454-B. 

 
2.1.5   Polyethylene (PE) Pipe 
 
The pipe manufacturer's resin certification indicating the cell 
classification of PE used to manufacture the pipe shall be submitted prior 
to installation of the pipe.  The minimum cell classification for 
polyethylene plastic shall apply to each of the seven primary properties of 
the cell classification limits in accordance with ASTM D3350. 

 
2.1.5.1   Smooth Wall PE Pipe 
 
ASTM F714, maximum DR of 21 for pipes 3 to 24 inches in diameter and maximum 
DR of 26 for pipes 26 to 48 inches in diameter.  Pipe shall be produced from 
PE certified by the resin producer as meeting the requirements of ASTM D3350, 
minimum cell class 335434C. 

 
2.1.5.2   Corrugated PE Pipe 
 
AASHTO M 294, Type S or D.  Pipe walls shall have the following properties: 

 
                                                 Minimum Moment 
         Nominal             Minimum             of Inertia of 
         Size               Wall Area             Wall Section 
         (in.)            (square in/ft)       (in to the 4th/in) 
        _________________________________________________________ 
 
          12                  1.50                    0.024 
          15                  1.91                    0.053 
          18                  2.34                    0.062 
          24                  3.14                    0.116 
          30                  3.92                    0.163 
          36                  4.50                    0.222 
          42                  4.69                    0.543 
          48                  5.15                    0.543 
          54                  5.67                    0.800 
          60                  6.45                    0.800 
 
2.2   DRAINAGE STRUCTURES 
 
2.2.1   Flared End Sections 
 
Sections shall be of a standard design fabricated from zinc coated steel 
sheets meeting requirements of ASTM A929/A929M. 
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2.2.2   Precast Reinforced Concrete Box 
 
Manufactured in accordance with and conform to ASTM C1433. 

 
2.3   MISCELLANEOUS MATERIALS 
 
2.3.1   Concrete 
 
Unless otherwise specified, concrete and reinforced concrete shall conform 
to the requirements for 3000 psi concrete under Section 03 30 00 CAST-IN-
PLACE CONCRETE.  The concrete mixture shall have air content by volume of 
concrete, based on measurements made immediately after discharge from the 
mixer, of 5 to 7 percent when maximum size of coarse aggregate exceeds 1-1/2 
inches.  Air content shall be determined in accordance with ASTM C231/C231M.  
The concrete covering over steel reinforcing shall not be less than 1 inch 
thick for covers and not less than 1-1/2 inches thick for walls and flooring.  
Concrete covering deposited directly against the ground shall have a 
thickness of at least 3 inches between steel and ground.  Expansion-joint 
filler material shall conform to ASTM D1751, or ASTM D1752, or shall be 
resin-impregnated fiberboard conforming to the physical requirements of ASTM 
D1752. 

 
2.3.2   Mortar 
 
Mortar for pipe joints, connections to other drainage structures, and brick 
or block construction shall conform to ASTM C270, Type M, except that the 
maximum placement time shall be 1 hour.  The quantity of water in the 
mixture shall be sufficient to produce a stiff workable mortar but in no 
case shall exceed 5.5 gallons of water per sack of cement.  Water shall be 
clean and free of harmful acids, alkalies, and organic impurities.  The 
mortar shall be used within 30 minutes after the ingredients are mixed with 
water.  The inside of the joint shall be wiped clean and finished smooth.  
The mortar head on the outside shall be protected from air and sun with a 
proper covering until satisfactorily cured. 

 
2.3.3   Precast Concrete Segmental Blocks 
 
Precast concrete segmental block shall conform to ASTM C139, not more than 8 
inches thick, not less than 8 inches long, and of such shape that joints can 
be sealed effectively and bonded with cement mortar. 

 
2.3.4   Brick 
 
Brick shall conform to ASTM C62, Grade SW; ASTM C55, Grade S-I or S-II; or 
ASTM C32, Grade MS.  Mortar for jointing and plastering shall consist of one 
part portland cement and two parts fine sand.  Lime may be added to the 
mortar in a quantity not more than 25 percent of the volume of cement.  The 
joints shall be filled completely and shall be smooth and free from surplus 
mortar on the inside of the structure.  Brick structures shall be plastered 
with 1/2 inch of mortar over the entire outside surface of the walls.  For 
square or rectangular structures, brick shall be laid in stretcher courses 
with a header course every sixth course.  For round structures, brick shall 
be laid radially with every sixth course a stretcher course. 

 
2.3.5   Precast Reinforced Concrete Manholes 
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Conform to ASTM C478.  Joints between precast concrete risers and tops shall 
be full-bedded in cement mortar and shall be smoothed to a uniform surface 
on both interior and exterior of the structure.  

 
2.3.6   Frame and Cover for Gratings 
 
Frame and cover for gratings shall be cast gray iron, ASTM A48/A48M, Class 
35B; cast ductile iron, ASTM A536, Grade 65-45-12; or cast aluminum, ASTM 
B26/B26M, Alloy 356.OT6.  Weight, shape, size, and waterway openings for 
grates and curb inlets shall be as indicated on the plans. 

 
2.3.7   Joints 
 

2.3.7.1   Flexible Watertight Joints 
 

a. Materials:  Flexible watertight joints shall be made with plastic or 
rubber-type gaskets for concrete pipe and with factory-fabricated 
resilient materials for clay pipe.  The design of joints and the 
physical requirements for plastic gaskets shall conform to AASHTO M 198, 
and rubber-type gaskets shall conform to ASTM C443.  Factory-fabricated 
resilient joint materials shall conform to ASTM C425.  Gaskets shall 
have not more than one factory-fabricated splice, except that two 
factory-fabricated splices of the rubber-type gasket are permitted if 
the nominal diameter of the pipe being gasketed exceeds 54 inches. 

 
b. Test Requirements:  Watertight joints shall be tested and shall meet 
test requirements of paragraph HYDROSTATIC TEST ON WATERTIGHT JOINTS.  
Rubber gaskets shall comply with the oil resistant gasket requirements 
of ASTM C443.  Certified copies of test results shall be delivered to 
the Contracting Officer before gaskets or jointing materials are 
installed.  Alternate types of watertight joint may be furnished, if 
specifically approved. 

 
2.3.7.2   External Sealing Bands 
 
Requirements for external sealing bands shall conform to ASTM C877. 

 
2.3.7.3   Flexible Watertight, Gasketed Joints 
 

a. Gaskets:  When infiltration or exfiltration is a concern for pipe 
lines, the couplings may be required to have gaskets.  The closed-cell 
expanded rubber gaskets shall be a continuous band approximately 7 
inches wide and approximately 3/8 inch thick, meeting the requirements 
of ASTM D1056, Type 2 A1, and shall have a quality retention rating of 
not less than 70 percent when tested for weather resistance by ozone 
chamber exposure, Method Bof ASTM D1171.  Rubber O-ring gaskets shall 
be 13/16 inch in diameter for pipe diameters of 36 inches or smaller 
and 7/8 inch in diameter for larger pipe having 1/2 inch deep end 
corrugation.  Rubber O-ring gaskets shall be 1-3/8 inches in diameter 
for pipe having 1 inch deep end corrugations.  O-rings shall meet the 
requirements of AASHTO M 198 or ASTM C443.  Flexible plastic gaskets 
shall conform to requirements of AASHTO M 198, Type B. 

 
b. Connecting Bands:  Connecting bands shall be of the type, size and 
sheet thickness of band, and the size of angles, bolts, rods and lugs 
as indicated or where not indicated as specified in the applicable 
standards or specifications for the pipe.  Exterior rivet heads in the 
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longitudinal seam under the connecting band shall be countersunk or the 
rivets shall be omitted and the seam welded.  Watertight joints shall 
be tested and shall meet the test requirements of paragraph HYDROSTATIC 
TEST ON WATERTIGHT JOINTS. 

 
2.3.7.1   PVC Plastic Pipes 
 
Joints shall be solvent cement or elastomeric gasket type in accordance with 
the specification for the pipe and as recommended by the pipe manufacturer. 

 
2.3.7.2   Smooth Wall PE Plastic Pipe 
 
Pipe shall be joined using butt fusion method as recommended by the pipe 
manufacturer. 

 
2.3.7.3   Corrugated PE Plastic Pipe 
 
Water tight joints shall be made using a PVC or PE coupling and rubber 
gaskets as recommended by the pipe manufacturer.  Rubber gaskets shall 
conform to ASTM F477.  Soil tight joints shall conform to the requirements 
in AASHTO HB-17, Division II, Section 26.4.2.4 (e) for soil tightness and 
shall be as recommended by the pipe manufacturer. 

 
2.4   STEEL LADDER 
 
Steel ladder shall be provided where the depth of the storm drainage 
structure exceeds 12 feet.  These ladders shall be not less than 16 inches 
in width, with 3/4 inch diameter rungs spaced 12 inches apart.  The two 
stringers shall be a minimum 3/8 inch thick and 2-1/2 inches wide.  Ladders 
and inserts shall be galvanized after fabrication in conformance with ASTM 
A123/A123M. 

 
2.5   DOWNSPOUT BOOTS 
 
Boots used to connect exterior downspouts to the storm-drainage system shall 
be of gray cast iron conforming to ASTM A48/A48M, Class 30B or 35B.  Shape 
and size shall be as indicated. 

 
2.6   RESILIENT CONNECTORS 
 
Flexible, watertight connectors used for connecting pipe to manholes and 
inlets shall conform to ASTM C923. 
 

2.7   HYDROSTATIC TEST ON WATERTIGHT JOINTS 
 
2.7.1   Concrete, PVC and PE Pipe 
 
A hydrostatic test shall be made on the watertight joint types as proposed.  
Only one sample joint of each type needs testing; however, if the sample 
joint fails because of faulty design or workmanship, an additional sample 
joint may be tested.  During the test period, gaskets or other jointing 
material shall be protected from extreme temperatures which might adversely 
affect the performance of such materials.  Performance requirements for 
joints in reinforced and nonreinforced concrete pipe shall conform to AASHTO 
M 198 or ASTM C443.  Test requirements for joints in clay pipe shall conform 
to ASTM C425.  Test requirements for joints in PVC and PE plastic pipe shall 
conform to ASTM D3212. 



PAVING IDIQ SPECIFICATIONS                        Contract #N40080-16-R-0160 
 

Page 529 
 

2.7.2   Corrugated Steel Pipe 
 
A hydrostatic test shall be made on the watertight joint system or coupling 
band type proposed.  The moment strength required of the joint is expressed 
as 15 percent of the calculated moment capacity of the pipe on a transverse 
section remote from the joint by the AASHTO HB-17 (Division II, Section 26).  
The pipe shall be supported for the hydrostatic test with the joint located 
at the point which develops 15 percent of the moment capacity of the pipe 
based on the allowable span in feet for the pipe flowing full or 40,000 
foot-pounds, whichever is less.  Performance requirements shall be met at an 
internal hydrostatic pressure of 10 psi, for a 10 minute period for both 
annular corrugated metal pipe and helical corrugated metal pipe with factory 
reformed ends. 

 
2.8   EROSION CONTROL RIPRAP 
 
Provide nonerodible rock not exceeding 15 inches in its greatest dimension 
and choked with sufficient small rocks to provide a dense mass with a 
minimum thickness of 8 inches. 

 
PART 3   EXECUTION 
 
3.1   EXCAVATION FOR PIPE CULVERTS, STORM DRAINS, AND DRAINAGE STRUCTURES 
 
Excavation of trenches, and for appurtenances and backfilling for culverts 
and storm drains, shall be in accordance with the applicable portions of 
Section 31 00 00 EARTHWORK and the requirements specified below. 

 
3.1.1   Trenching 
 
The width of trenches at any point below the top of the pipe shall be not 
greater than the outside diameter of the pipe plus 6 inches to permit 
satisfactory jointing and thorough tamping of the bedding material under and 
around the pipe.  Sheeting and bracing, where required, shall be placed 
within the trench width as specified, without any overexcavation.  Where 
trench widths are exceeded, redesign with a resultant increase in cost of 
stronger pipe or special installation procedures will be necessary.  Cost of 
this redesign and increased cost of pipe or installation shall be borne by 
the Contractor without additional cost to the Government. 

 
3.1.2   Removal of Rock 
 
Rock in either ledge or boulder formation shall be replaced with suitable 
materials to provide a compacted earth cushion having a thickness between 
unremoved rock and the pipe of at least 8 inches or 1/2 inch for each foot 
of fill over the top of the pipe, whichever is greater, but not more than 
three-fourths the nominal diameter of the pipe.  Where bell-and-spigot pipe 
is used, the cushion shall be maintained under the bell as well as under the 
straight portion of the pipe.  Rock excavation shall be as specified and 
defined in Section 31 00 00 EARTHWORK. 

 
3.1.3   Removal of Unstable Material 
 
Where wet or otherwise unstable soil incapable of properly supporting the 
pipe, as determined by the Contracting Officer, is unexpectedly encountered 
in the bottom of a trench, such material shall be removed to the depth 
required and replaced to the proper grade with select granular material, 
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compacted as provided in paragraph BACKFILLING.  When removal of unstable 
material is due to the fault or neglect of the Contractor while performing 
shoring and sheeting, water removal, or other specified requirements, such 
removal and replacement shall be performed at no additional cost to the 
Government. 

 
3.2   BEDDING 
 
The bedding surface for the pipe shall provide a firm foundation of uniform 
density throughout the entire length of the pipe. 

 
3.2.1   Concrete Pipe Requirements 
 
When no bedding class is specified or detailed on the drawings, concrete 
pipe shall be bedded in granular material minimum 4 inch in depth in 
trenches with solid foundation.  Depth of granular bedding in trenches with 
rock foundation shall be ½ inch in depth per foot of depth of fill, minimum 
depth of bedding shall be 8 inches up to maximum depth of 24 inches.  The 
middle third of the granular bedding shall be loosely placed.  When 
necessary, the bedding shall be tamped.  Bell holes and depressions for 
joints shall be removed and formed so entire barrel of pipe is uniformly 
supported.  The bell hole and depressions for joints shall be not more than 
the length, depth, and width required for properly making the particular 
type of joint. 

 
3.2.3   Corrugated Metal Pipe 
 
Bedding for corrugated metal pipe and pipe arch shall be in accordance with 
ASTM A798/A798M.  It is not required to shape the bedding to the pipe 
geometry.  However, for pipe arches, either shape the bedding to the 
relatively flat bottom arc or fine grade the foundation to a shallow v-shape.  
Bedding for corrugated structural plate pipe shall meet requirements of ASTM 
A807/A807M. 

 
3.2.4   Ductile Iron and Cast-Iron Pipe 
 
Bedding for ductile iron and cast-iron pipe shall be as shown on the 
drawings. 

 
3.2.5   Plastic Pipe 
 
Bedding for PVC and PE pipe shall meet the requirements of ASTM D2321.  
Bedding, haunching, and initial backfill shall be either Class IB or II 
material. 

 
3.3   PLACING PIPE 
 
Each pipe shall be thoroughly examined before being laid; defective or 
damaged pipe shall not be used.  Plastic pipe shall be protected from 
exposure to direct sunlight prior to laying, if necessary to maintain 
adequate pipe stiffness and meet installation deflection requirements.  
Pipelines shall be laid to the grades and alignment indicated.  Proper 
facilities shall be provided for lowering sections of pipe into trenches.  
Lifting lugs in vertically elongated metal pipe shall be placed in the same 
vertical plane as the major axis of the pipe.  Pipe shall not be laid in 
water, and pipe shall not be laid when trench conditions or weather are 
unsuitable for such work.  Diversion of drainage or dewatering of trenches 
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during construction shall be provided as necessary.  Deflection of installed 
flexible pipe shall not exceed the following limits: 

 
                                                   MAXIMUM ALLOWABLE 
                 TYPE OF PIPE                        DEFLECTION (%) 
 
 
    Corrugated Steel and Aluminum Alloy                    5 
 
    Concrete-Lined Corrugated Steel                        3 
 
    Ductile Iron Culvert                                   3 
 
    Plastic                                                5 
 
Not less than 30 days after the completion of backfilling, the Government 
may perform a deflection test on the entire length of installed flexible 
pipe using a mandrel or other suitable device.  Installed flexible pipe 
showing deflections greater than those indicated above shall be retested by 
a run from the opposite direction.  If the retest also fails, the suspect 
pipe shall be replaced. 

 
3.3.1   Concrete, PVC, Ribbed PVC, Ductile Iron and Cast-Iron Pipe 
 
Laying shall proceed upgrade with spigot ends of bell-and-spigot pipe and 
tongue ends of tongue-and-groove pipe pointing in the direction of the flow. 

 
3.3.2   Elliptical and Elliptical Reinforced Concrete Pipe 
 
The manufacturer's reference lines, designating the top of the pipe, shall 
be within 5 degrees of a vertical plane through the longitudinal axis of the 
pipe, during placement.  Damage to or misalignment of the pipe shall be 
prevented in all backfilling operations. 

 
3.3.3   Corrugated PE Pipe 
 
Laying shall be with the separate sections joined firmly on a bed shaped to 
line and grade and shall follow manufacturer's recommendations. 

 
3.3.4   Corrugated Metal Pipe and Pipe Arch 
 
Laying shall be with the separate sections joined firmly together, with the 
outside laps of circumferential joints pointing upstream, and with 
longitudinal laps on the sides.  Part paved pipe shall be installed so that 
the centerline of bituminous pavement in the pipe, indicated by suitable 
markings on the top at each end of the pipe sections, coincides with the 
specified alignment of pipe.  Fully paved steel pipe or pipe arch shall have 
a painted or otherwise applied label inside the pipe or pipe arch indicating 
sheet thickness of pipe or pipe arch.  Any unprotected metal in the joints 
shall be coated with bituminous material as specified in AASHTO M 190 or 
AASHTO M 243.  Interior coating shall be protected against damage from 
insertion or removal of struts or tie wires.  Lifting lugs shall be used to 
facilitate moving pipe without damage to exterior or interior coatings.  
During transportation and installation, pipe or pipe arch and coupling bands 
shall be handled with care to preclude damage to the coating, paving or 
lining.  Damaged coatings, pavings and linings shall be repaired in 
accordance with the manufacturer's recommendations prior to placing backfill.  
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Pipe on which coating, paving or lining has been damaged to such an extent 
that satisfactory field repairs cannot be made shall be removed and replaced.  
Vertical elongation, where indicated, shall be accomplished by factory 
elongation.  Suitable markings or properly placed lifting lugs shall be 
provided to ensure placement of factory elongated pipe in a vertical plane. 

 
3.3.5   Multiple Culverts 
 
Where multiple lines of pipe are installed, adjacent sides of pipe shall be 
at least half the nominal pipe diameter or 3 feet apart, whichever is less. 

 
3.4   JOINTING 
 
3.4.1   Concrete Pipe 
 
3.4.1.1   Cement-Mortar Bell-and-Spigot Joint 
 
The first pipe shall be bedded to the established gradeline, with the bell 
end placed upstream.  The interior surface of the bell shall be thoroughly 
cleaned with a wet brush and the lower portion of the bell filled with 
mortar as required to bring inner surfaces of abutting pipes flush and even.  
The spigot end of each subsequent pipe shall be cleaned with a wet brush and 
uniformly matched into a bell so that sections are closely fitted.  After 
each section is laid, the remainder of the joint shall be filled with mortar, 
and a bead shall be formed around the outside of the joint with sufficient 
additional mortar.  If mortar is not sufficiently stiff to prevent 
appreciable slump before setting, the outside of the joint shall be wrapped 
or bandaged with cheesecloth to hold mortar in place. 

 
3.4.1.2   Cement-Mortar Oakum Joint for Bell-and-Spigot Pipe 
 
A closely twisted gasket shall be made of jute or oakum of the diameter 
required to support the spigot end of the pipe at the proper grade and to 
make the joint concentric.  Joint packing shall be in one piece of 
sufficient length to pass around the pipe and lap at top.  This gasket shall 
be thoroughly saturated with neat cement grout.  The bell of the pipe shall 
be thoroughly cleaned with a wet brush, and the gasket shall be laid in the 
bell for the lower third of the circumference and covered with mortar.  The 
spigot of the pipe shall be thoroughly cleaned with a wet brush, inserted in 
the bell, and carefully driven home.  A small amount of mortar shall be 
inserted in the annular space for the upper two-thirds of the circumference.  
The gasket shall be lapped at the top of the pipe and driven home in the 
annular space with a caulking tool.  The remainder of the annular space 
shall be filled completely with mortar and beveled at an angle of 
approximately 45 degrees with the outside of the bell.  If mortar is not 
sufficiently stiff to prevent appreciable slump before setting, the outside 
of the joint thus made shall be wrapped with cheesecloth.  Placing of this 
type of joint shall be kept at least five joints behind laying operations. 

 
3.4.1.3   Cement-Mortar Diaper Joint for Bell-and-Spigot Pipe 
 
The pipe shall be centered so that the annular space is uniform.  The 
annular space shall be caulked with jute or oakum.  Before caulking, the 
inside of the bell and the outside of the spigot shall be cleaned. 

 
a. Diaper Bands:  Diaper bands shall consist of heavy cloth fabric to 
hold grout in place at joints and shall be cut in lengths that extend 
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one-eighth of the circumference of pipe above the spring line on one 
side of the pipe and up to the spring line on the other side of the 
pipe.  Longitudinal edges of fabric bands shall be rolled and stitched 
around two pieces of wire.  Width of fabric bands shall be such that 
after fabric has been securely stitched around both edges on wires, the 
wires will be uniformly spaced not less than 8 inches apart.  Wires 
shall be cut into lengths to pass around pipe with sufficient extra 
length for the ends to be twisted at top of pipe to hold the band 
securely in place; bands shall be accurately centered around lower 
portion of joint. 

 
b. Grout:  Grout shall be poured between band and pipe from the high 
side of band only, until grout rises to the top of band at the spring 
line of pipe, or as nearly so as possible, on the opposite side of pipe, 
to ensure a thorough sealing of joint around the portion of pipe 
covered by the band.  Silt, slush, water, or polluted mortar grout 
forced up on the lower side shall be forced out by pouring, and removed. 

 
c. Remainder of Joint:  The remaining unfilled upper portion of the 
joint shall be filled with mortar and a bead formed around the outside 
of this upper portion of the joint with a sufficient amount of 
additional mortar.  The diaper shall be left in place.  Placing of this 
type of joint shall be kept at least five joints behind actual laying 
of pipe.  No backfilling around joints shall be done until joints have 
been fully inspected and approved. 

 
3.4.1.4   Cement-Mortar Tongue-and-Groove Joint 
 
The first pipe shall be bedded carefully to the established gradeline with 
the groove upstream.  A shallow excavation shall be made underneath the pipe 
at the joint and filled with mortar to provide a bed for the pipe.  The 
grooved end of the first pipe shall be thoroughly cleaned with a wet brush, 
and a layer of soft mortar applied to the lower half of the groove.  The 
tongue of the second pipe shall be cleaned with a wet brush; while in 
horizontal position, a layer of soft mortar shall be applied to the upper 
half of the tongue.  The tongue end of the second pipe shall be inserted in 
the grooved end of the first pipe until mortar is squeezed out on interior 
and exterior surfaces.  Sufficient mortar shall be used to fill the joint 
completely and to form a bead on the outside. 

 
3.4.1.5   Cement-Mortar Diaper Joint for Tongue-and-Groove Pipe 
 
The joint shall be of the type described for cement-mortar tongue-and-groove 
joint in this paragraph, except that the shallow excavation directly beneath 
the joint shall not be filled with mortar until after a gauze or cheesecloth 
band dipped in cement mortar has been wrapped around the outside of the 
joint.  The cement-mortar bead at the joint shall be at least 1/2 inch, 
thick and the width of the diaper band shall be at least 8 inches.  The 
diaper shall be left in place.  Placing of this type of joint shall be kept 
at least five joints behind the actual laying of the pipe.  Backfilling 
around the joints shall not be done until the joints have been fully 
inspected and approved. 

 
3.4.1.6   Plastic Sealing Compound Joints for Tongue-and-Grooved Pipe 
 
Sealing compounds shall follow the recommendation of the particular 
manufacturer in regard to special installation requirements.  Surfaces to 
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receive lubricants, primers, or adhesives shall be dry and clean.  Sealing 
compounds shall be affixed to the pipe not more than 3 hours prior to 
installation of the pipe, and shall be protected from the sun, blowing dust, 
and other deleterious agents at all times.  Sealing compounds shall be 
inspected before installation of the pipe, and any loose or improperly 
affixed sealing compound shall be removed and replaced.  The pipe shall be 
aligned with the previously installed pipe, and the joint pulled together.  
If, while making the joint with mastic-type sealant, a slight protrusion of 
the material is not visible along the entire inner and outer circumference 
of the joint when the joint is pulled up, the pipe shall be removed and the 
joint remade.  After the joint is made, all inner protrusions shall be cut 
off flush with the inner surface of the pipe.  If nonmastic-type sealant 
material is used, the "Squeeze-Out" requirement above will be waived. 

 
3.4.1.7   Flexible Watertight, Gasketed Joints 
 
Gaskets and jointing materials shall be as recommended by the particular 
manufacturer in regard to use of lubricants, cements, adhesives, and other 
special installation requirements.  Surfaces to receive lubricants, cements, 
or adhesives shall be clean and dry.  Gaskets and jointing materials shall 
be affixed to the pipe not more than 24 hours prior to the installation of 
the pipe, and shall be protected from the sun, blowing dust, and other 
deleterious agents at all times.  Gaskets and jointing materials shall be 
inspected before installing the pipe; any loose or improperly affixed 
gaskets and jointing materials shall be removed and replaced.  The pipe 
shall be aligned with the previously installed pipe, and the joint pushed 
home.  If, while the joint is being made the gasket becomes visibly 
dislocated the pipe shall be removed and the joint remade. 
 

3.4.2   Corrugated Metal Pipe 
 

3.4.2.1   Field Joints 
 
Transverse field joints shall be designed so that the successive connection 
of pipe sections will form a continuous line free of appreciable 
irregularities in the flow line.  In addition, the joints shall meet the 
general performance requirements described in ASTM A798/A798M.  Suitable 
transverse field joints which satisfy the requirements for one or more of 
the joint performance categories can be obtained with the following types of 
connecting bands furnished with suitable band-end fastening devices:  
corrugated bands, bands with projections, flat bands, and bands of special 
design that engage factory reformed ends of corrugated pipe.  The space 
between the pipe and connecting bands shall be kept free from dirt and grit 
so that corrugations fit snugly.  The connecting band, while being tightened, 
shall be tapped with a soft-head mallet of wood, rubber or plastic, to take 
up slack and ensure a tight joint.  [The annular space between abutting 
sections of part paved, and fully paved pipe and pipe arch, in sizes 30 
inches or larger, shall be filled with a bituminous material after jointing.]  
Field joints for each type of corrugated metal pipe shall maintain pipe 
alignment during construction and prevent infiltration of fill material 
during the life of the installations.  The type, size, and sheet thickness 
of the band and the size of angles or lugs and bolts shall be as indicated 
or where not indicated, shall be as specified in the applicable standards or 
specifications for the pipe. 
 

3.4.2.2   Flexible Watertight, Gasketed Joints 
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Installation shall be as recommended by the gasket manufacturer for use of 
lubricants and cements and other special installation requirements.  The 
gasket shall be placed over one end of a section of pipe for half the width 
of the gasket.  The other half shall be doubled over the end of the same 
pipe.  When the adjoining section of pipe is in place, the doubled-over half 
of the gasket shall then be rolled over the adjoining section.  Any 
unevenness in overlap shall be corrected so that the gasket covers the end 
of pipe sections equally.  Connecting bands shall be centered over adjoining 
sections of pipe, and rods or bolts placed in position and nuts tightened.  
Band Tightening:  The band shall be tightened evenly, even tension being 
kept on the rods or bolts, and the gasket; the gasket shall seat properly in 
the corrugations.  Watertight joints shall remain uncovered for a period of 
time designated, and before being covered, tightness of the nuts shall be 
measured with a torque wrench.  If the nut has tended to loosen its grip on 
the bolts or rods, the nut shall be retightened with a torque wrench and 
remain uncovered until a tight, permanent joint is assured. 

 
3.5   DRAINAGE STRUCTURES 
 
3.5.1   Manholes and Inlets 
 
Construction shall be of reinforced concrete, plain concrete, brick, precast 
reinforced concrete, precast concrete segmental blocks, prefabricated 
corrugated metal, or bituminous coated corrugated metal; complete with 
frames and covers or gratings; and with fixed galvanized steel ladders where 
indicated.  Pipe studs and junction chambers of prefabricated corrugated 
metal manholes shall be fully bituminous-coated and paved when the 
connecting branch lines are so treated.  Pipe connections to concrete 
manholes and inlets shall be made with flexible, watertight connectors. 

 
3.5.2   Walls and Headwalls 
 
Construction shall be as indicated. 

 
3.6   STEEL LADDER INSTALLATION 
 
Ladder shall be adequately anchored to the wall by means of steel inserts 
spaced not more than 6 feet vertically, and shall be installed to provide at 
least 6 inches of space between the wall and the rungs.  The wall along the 
line of the ladder shall be vertical for its entire length. 

 
3.7   BACKFILLING 
 
3.7.1   Backfilling Pipe in Trenches 
 
After the pipe has been properly bedded, selected material from excavation 
or borrow, at a moisture content that will facilitate compaction, shall be 
placed along both sides of pipe in layers not exceeding 6 inches in 
compacted depth.  The backfill shall be brought up evenly on both sides of 
pipe for the full length of pipe.  The fill shall be thoroughly compacted 
under the haunches of the pipe.  Each layer shall be thoroughly compacted 
with mechanical tampers or rammers.  This method of filling and compacting 
shall continue until the fill has reached an elevation of at least 12 inches 
above the top of the pipe.  The remainder of the trench shall be backfilled 
and compacted by spreading and rolling or compacted by mechanical rammers or 
tampers in layers not exceeding 4 inches.  Tests for density shall be made 
as necessary to ensure conformance to the compaction requirements specified 
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below.  Where it is necessary, in the opinion of the Contracting Officer, 
that sheeting or portions of bracing used be left in place, the contract 
will be adjusted accordingly.  Untreated sheeting shall not be left in place 
beneath structures or pavements. 

 
3.7.2   Backfilling Pipe in Fill Sections 
 
For pipe placed in fill sections, backfill material and the placement and 
compaction procedures shall be as specified below.  The fill material shall 
be uniformly spread in layers longitudinally on both sides of the pipe, not 
exceeding 6 inches in compacted depth, and shall be compacted by rolling 
parallel with pipe or by mechanical tamping or ramming.  Prior to commencing 
normal filling operations, the crown width of the fill at a height of 12 
inches above the top of the pipe shall extend a distance of not less than 
twice the outside pipe diameter on each side of the pipe or 12 feet, 
whichever is less.  After the backfill has reached at least 12 inches above 
the top of the pipe, the remainder of the fill shall be placed and 
thoroughly compacted in layers not exceeding 4 inches. 

 
3.7.3   Movement of Construction Machinery 
 
When compacting by rolling or operating heavy equipment parallel with the 
pipe, displacement of or injury to the pipe shall be avoided.  Movement of 
construction machinery over a culvert or storm drain at any stage of 
construction shall be at the Contractor's risk.  Any damaged pipe shall be 
repaired or replaced. 

 
3.7.4   Compaction 
 
3.7.4.1   General Requirements 
 
Cohesionless materials include gravels, gravel-sand mixtures, sands, and 
gravelly sands.  Cohesive materials include clayey and silty gravels, 
gravel-silt mixtures, clayey and silty sands, sand-clay mixtures, clays, 
silts, and very fine sands.  When results of compaction tests for moisture-
density relations are recorded on graphs, cohesionless soils will show 
straight lines or reverse-shaped moisture-density curves, and cohesive soils 
will show normal moisture-density curves. 

 
3.7.4.2   Minimum Density 
 
Backfill over and around the pipe and backfill around and adjacent to 
drainage structures shall be compacted at the approved moisture content to 
the following applicable minimum density, which will be determined as 
specified below. 

 
a. Under airfield and heliport pavements, paved roads, streets, parking 
areas, and similar-use pavements including adjacent shoulder areas, the 
density shall be not less than 90 percent of maximum density for 
cohesive material and 95 percent of maximum density for cohesionless 
material, up to the elevation where requirements for pavement subgrade 
materials and compaction shall control. 

 
b. Under unpaved or turfed traffic areas, density shall not be less 
than 90 percent of maximum density for cohesive material and 95 percent 
of maximum density for cohesionless material. 
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c. Under nontraffic areas, density shall be not less than that of the 
surrounding material. 

 
3.7.5   Determination of Density 
 
Testing is the responsibility of the Contractor and performed at no 
additional cost to the Government.  Testing shall be performed by an 
approved commercial testing laboratory or by the Contractor subject to 
approval.  Tests shall be performed in sufficient number to ensure that 
specified density is being obtained.  Laboratory tests for moisture-density 
relations shall be made in accordance with ASTM D1557 except that mechanical 
tampers may be used provided the results are correlated with those obtained 
with the specified hand tamper.  Field density tests shall be determined in 
accordance with ASTM D2167 or ASTM D6938.  When ASTM D6938 is used, the 
calibration curves shall be checked and adjusted, if necessary, using the 
sand cone method as described in paragraph Calibration of the referenced 
publications.  ASTM D6938 results in a wet unit weight of soil and ASTM 
D6938 shall be used to determine the moisture content of the soil.  The 
calibration curves furnished with the moisture gauges shall be checked along 
with density calibration checks as described in ASTM D6938.  Test results 
shall be furnished the Contracting Officer.  The calibration checks of both 
the density and moisture gauges shall be made at the beginning of a job on 
each different type of material encountered and at intervals as directed. 
 

3.9   FIELD PAINTING 
 
After installation, clean cast-iron frames, covers, gratings, and steps not 
buried in masonry or concrete to bare metal of mortar, rust, grease, dirt, 
and other deleterious materials and apply a coat of bituminous paint. Do not 
paint surfaces subject to abrasion. 

 
    -- End of Section  
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