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SECTION 02090

LEAD-BASED PAINT (LBP) ABATEMENT AND DISPOSAL

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.

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1926 Safety and Health Regulations for 
Construction

40 CFR 148 Hazardous Waste Injection Restrictions

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

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

40 CFR 268 Land Disposal Restrictions

49 CFR 172 Hazardous Materials Table, Special 
Provisions, Hazardous Materials 
Communications, Emergency Response 
Information, and Training Requirements

49 CFR 178 Specifications for Packagings

ENGINEERING MANUALS (EM)

EM 385-1-1 (1992) U.S. Army Corps of Engineers Safety 
and Health Requirements Manual

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
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NFPA 701 (1996) Methods of Fire Test for 
Flame-Resistant Textiles and Films

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)

NIOSH OSHA Booklet 3142 Lead in Construction 

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Equipment List; GA.

A list of equipment items to be used in the work, including brand names, 
model, capacity, performance characteristics, quantities and other 
pertinent information.

SD-08 Statements

Lead-Based Paint (LBP) Inventory; GA.

A space-by-space inspection shall be conducted with the Contracting 
Officer.  A written inventory shall be prepared that identifies the LBP 
containing surfaces.  Regardless of the LBP analysis done by the 
Government, the Contractor shall perform the space by space inventory and 
evaluate where additional samples may be necessary to identify all sources 
of material with LBP. The Government’s LBP Management Plan will be the 
basis of the inventory.  Areas and materials identified as containing LBP 
shall be treated unless the Contractor provides analytical evidence stating 
that the materials are not contaminated with LBP.  If the inventory 
identifies additional LBP contamination, the Contractor shall make an 
amendment to the inventory.  Costs of sampling and analysis to verify or 
add to the Contractor’s LBP Inventory shall be borne by the Contractor. 

Lead-Based Paint (LBP) Management Plan; GA.

The Contractor shall review the specified demolition and abatement work 
tasks and abatement methods and shall prepare a detailed LBP Management 
Plan that identifies the work procedures, health, and safety measures to be 
used in demolition, LBP abatement and disposal.  The plan may be prepared 
by a Competent Person and shall be reviewed and approved by an IH. The plan 
shall address the various sources of lead and the methods to be undertaken 
to abate the lead hazards to include the following key elements:

a.  Location of LBP containing components keyed to project drawings.

b.  Demolition and abatement methods for each LBP containing component.

c.  Means for notifying occupants of proposed work schedules.

d.  Training requirements as required by Federal, state, and local 
regulations.
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e.  Unique problems associated with the demolition and LBP abatement 
project.

f.  Sketch of LBP control areas areas.

g.  Eating, drinking, smoking, and rest room procedures.

h.  Sequencing of LBP related work.

i.  Personnel protective equipment; respiratory protection program and 
controls.

j.  Engineering controls, containment structures and safety measures.

k.  Worker exposure assessment procedures.

l.  Work Practice controls.

m.  Housekeeping.

n.  Hygiene facilities and practice.

o.  Medical surveillance, including medical removal protection.

p.  Sampling, testing and analytical methods to include environmental 
air sampling, soil sampling (preabatement, post abatement, final 
clearance), toxicity characteristic leaching procedure (TCLP) of 
the waste material in accordance with 40 CFR 261.  Procedures must 
include frequency, locations, and sampling and analytical methods 
to be used.

Emergency Contingency Plan; GA

An emergency contingency plan shall be prepared in accordance with 40 CFR 
261.  Procedure must address the following LBP abatement hazards as 
appropriate to the project:

a.  Detection of unexpected lead levels on adjacent grounds.

b.  Spilling of lead debris bags or containers.

c.  Phone numbers for project manager, local fire, police and medical 
personnel.

Hazardous Waste Management Plan; GA.

A Hazardous Waste Management Plan shall be prepared that complies with 
applicable requirements of Federal, state, and local hazardous waste 
regulations and addresses:

a.  Identification or documentation of potential 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; the 
facility location, phone number, and name of a 24-hour point of 
contact shall be included.  Two copies of EPA, state, and local 
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hazardous waste permit applications, permits, and EPA 
identification numbers.

d.  Names and qualifications (experience and training) of personnel 
who will be working onsite with hazardous waste.

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 clean-up contingency measures 
to be implemented.

g.  Work plan and schedule for waste containment, removal, and 
disposal.  Waste shall be cleaned up and containerized daily.

Waste Handling and Site Storage Plan; GA.

A Handling and Site Storage Plan shall be prepared that addresses the 
handling and storage of LBP debris in accordance with the requirement of 40 
CFR 262 and 40 CFR 265.  The Contractor shall confirm that an EPA 
identification number has been obtained so that proper manifesting of the 
waste will be addressed, and that site storage limitations, including the 
time of storage, container requirements, contingency plan, and personnel 
training have been complied with.

Waste Disposal Plan; GA.

A Waste Disposal Plan shall be prepared that will include but not be 
limited to the following:

a.  A written confirmation that the debris will be treated and 
disposed of in accordance with the requirements of 40 CFR 260, 40 
CFR 261, 40 CFR 262, 40 CFR 264 and 40 CFR 268.

b.  A written confirmation that transportation of the debris will be 
in accordance with 40 CFR 263.

c.  Waste subcontractor’s name, address, telephone number, and 
landfill location, including copies of licenses and signed 
agreements.

d.  Landfill name, address, and telephone number.  A copy of the 
landfill’s state and locally issued license, and a signed 
agreement that the landfill will accept the LBP wastes.

e.  Detailed delivery tickets prepared, signed, and dated by an agent 
of the landfill, certifying the amount of LBP containing materials 
delivered to the landfill, within 3 days after delivery.

SD-09 Reports

Sampling Result; GA.

A daily log of the environmental air sampling test results shall be 
reviewed by the Industrial Hygienist (IH) and submitted, in written form, 
no more than 48 hours after completion of the sampling cycle.  The log 
shall list each sample result, sampling time and date, sample type, 
identification of personnel monitored, flow rate and duration, air volume 
sampled, yield of lead, cassette size, analytical method used, analyst’s 
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name and company, and interpretation of results.  Results shall be reported 
in micrograms of lead per cubic meter of air.  In addition, the daily log 
shall include the results of soil samples and TCLP sampling including each 
phase of preabatement, during abatement and final clearance.  Documentation 
of results that exceed specified limits (environmental air samples that 
exceed 50 micrograms per cubic meter) or as required by Federal, state or 
local requirements shall be highlighted in the log in such a manner to make 
them easily distinguishable from monitoring results that do not exceed 
specified or regulatory limits.

SD-13 Certificates

Quality Assurance; GA.

Certificates shall meet the requirements of paragraph QUALITY ASSURANCE.  
The statements shall be signed and dated by a certifying officer after the 
award of this contract and contain the following:

a.  Contractor’s name and address.

b.  Project name and location.

c.  The specified requirements that are being certified.

1.3   QUALITY ASSURANCE

1.3.1   Qualifications

a.  Contractor:  Certification that the Contractor has prior 
experience on LBP abatement projects similar in nature and extent 
to ensure the capability to perform the abatement in a 
satisfactory manner.

b.  Competent Person:  Certification that the Contractor’s full-time 
onsite Competent Person meets the competent person requirements of 
29 CFR 1926 Section .62 and is experienced in administration and 
supervision of demolition and LBP abatement projects, including 
work practices, protective measures for building and personnel, 
disposal procedures, etc.  This person shall have completed a 
Contractor Supervisor LBP abatement course by an EPA Training 
Center or an equivalent certification course, and have had a 
minimum of 2 years on-the-job experience.

c.  Certified Industrial Hygienist (CIH):  Certification that the CIH 
has 2 years prior experience on similar demolition and LBP 
abatement projects and is certified by the American Board of 
Industrial Hygiene (ABIH).  The certification shall include a copy 
of the ABIH certificate showing certification number, and date of 
certification or recertification.

d.  Industrial Hygienist:  Certification that the Industrial Hygienist 
meets the Office of Personnel Management Standard for the 
Industrial Hygiene Series GS-690, and has a minimum of two years 
experience in demolition and LBP abatement.

e.  Testing Laboratory:  The name, address, and telephone number of 
the independent testing laboratory selected to perform sampling and
 analysis for environmental air samples bulk sample analyses, and 
TCLP analysis.  Documentation that the laboratory performing the 
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analysis is an EPA National Lead Laboratory Accreditation Program 
(NLLAP) accredited laboratory and that it is rated proficient in 
the NIOSH/EPA Environmental Lead Proficiency Analytical Testing 
Program (ELPAT).  Certification shall include accreditation for 
heavy metal analysis, list of experience relevant to analysis of 
lead in air, and a Quality Assurance and Quality Control Program.  
Currently, the American Association for Laboratory Accreditation 
(ASLA) and the American Industrial Hygiene Association (AIHA) are 
the EPA recognized laboratory accreditors.  Documentation shall 
include the date of accreditation or reaccreditation.

f.  Blood Lead Testing Laboratory.  The name, address and telephone 
number of the blood lead testing laboratory; the laboratory’s 
listing by OSHA and the U.S. Public Health Service Center for 
Disease Control (CDC); and documentation that the laboratory 
certified in the state where the work site is located.

1.3.2   Medical Records

Certification that employees who are involved in demolition and LBP 
abatement work have received medical examinations and will receive 
continued medical surveillance, including biological monitoring, as 
required by 29 CFR 1926 Section .62 and by the state and local regulations 
pertaining to such work.  Records shall be retained, at Contractor expense, 
in accordance with 29 CFR 1910 Section .20.

1.3.3   Training

Training certification shall be provided prior to the start of work 
involving demolition and LBP abatement, for all of the Contractors’ 
workers, supervisors and Competent Person.  Training shall meet the 
requirements of 29 CFR 1926 Section .62, 29 CFR 1926 Section .59 and 49 CFR 
172, and that required by EPA or the state LBP course for the work to be 
performed.  Training shall be provided prior to the time of job assignment 
and, at least, annually.  Training may cover all abatement methods or focus 
only on those methods specified in the LBP Management Plan.  The project 
specific training shall, as a minimum, include the following:

a.  Specific nature of the operation which could result in exposure to 
lead.

b.  Purpose and description of the medical surveillance program and 
the medical removal protection program, including information 
concerning the adverse health effects associated with excessive 
exposure to lead (with particular attention to the adverse 
reproductive effects on both males and females and hazards to the 
fetus and additional precautions for employees who are pregnant).

c.  Relevant engineering controls and good work practices.

d.  The contents of any compliance plan in effect.

e.  Instructions to employees that chelating agents should not 
routinely be used to remove lead from their bodies and should not 
be used at all except under the direction of a licensed physician.

f.  The employee’s right of access to records under 29 CFR 1910Section 
.20.
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1.3.4   Licenses and Permits

Copies of licenses and permits as required by applicable Federal, state, 
and local regulations shall be obtained at least 20 _____ days before the 
start of the demolition and LBP abatement project.

1.4   DESCRIPTION OF WORK

Materials with LBP shall be demolished and disposed properly.  Prior to 
demolition Contractor shall TCLP sample the "composite" waste streams to 
determine the most suitable means of demolition and the required waste 
disposal manner.

1.5   LIABILITY INSURANCE FOR LBP

LBP abatement liability insurance shall be obtained without additional 
expense to the Government.  The Contractor shall assume full responsibility 
and liability for the compliance with Federal, state, and local regulations 
pertaining to training, work practices, hauling, disposal, and protection 
of workers, visitors to the site, and persons occupying areas adjacent to 
the site.

1.6   PROTECTION OF EXISTING WORK TO REMAIN

Abatement, storage, transportation, and disposal work shall be performed 
without damaging or contaminating adjacent work and areas.  Where such work 
or areas are damaged or contaminated, the Contractor shall restore work and 
areas to the original condition.

1.7   COORDINATION WITH OTHER WORK

Abatement and disposal work shall be coordinated with existing work and/or 
concurrent work being performed in adjacent areas  Refer to Section 02220 
DEMOLITION and the demolition drawings.

1.8   SAFETY AND HEALTH REGULATORY REQUIREMENTS

Work shall be performed in accordance with requirements of EM 385-1-1and 
applicable regulations including, but not limited to 29 CFR 1910, 29 CFR 
1926, especially Section .62.  Matters of interpretation of the standards 
shall be submitted to the appropriate agency for resolution before starting 
work.  Where these requirements vary, the most stringent shall apply.

1.9   PRECONSTRUCTION SAFETY MEETING

The Contractor and Competent Person shall attend a preconstruction safety 
meeting prior to starting any work involving demolition and LBP abatement.  
Items required to be submitted will be reviewed for completeness, and where 
specified, for acceptance.

1.10   ACCIDENT PREVENTION PLAN

1.10.1   Preparation and Implementation

The Accident Preparation Plan (APP) shall be prepared in accordance with EM 
385-1-1, Table 1-1.  Where  topic in table 1-1 is not applicable, the APP 
shall justify its omission or reduced level of detail, and establish that 
adequate consideration was given to the topic.  The APP shall cover onsite 
work by the Contractor or subcontractors.  The Competent Person shall be 
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responsible for development, implementation, and quality control of the 
content and actions required in the APP.  For each anticipated work task, 
the APP shall establish hazards and control measures.  The APP shall be 
easily readable and understandable by the Contractor’s work force.

1.10.2   Acceptance and Modifications

The APP shall be prepared, signed and dated by the Contractors Competent 
Person and submitted 20 days prior to the preconstruction safety 
conference.  Deficiencies in the APP shall be discussed at the 
Preconstruction Safety Conference and the APP shall be revised to correct 
the deficiencies, and resubmitted for acceptance.  Onsite demolition and 
LBP abatement work shall not begin until the APP has been accepted unless 
otherwise authorized by the Contracting Officer.  One copy of the APP shall 
be maintained in the Contractor’s jobsite file, and a second copy shall be 
posted where it will be accessible to personnel on the site.  As work 
proceeds, the APP shall be adapted to new situations and conditions.  
Changes to the APP shall be made with concurrence of the Competent Person 
and Site Superintendent, and acceptance of the Contracting Officer.  Should 
an unforeseen hazard become evident during performance of the work, the 
Competent Person shall bring such hazard to the attention of the 
Superintendent and the Contracting Officer, both verbally and in writing, 
for resolution as soon as possible.  In the interim, the Contractor shall 
take necessary action to re-establish and maintain safe working conditions; 
and to safeguard onsite personnel, visitors, the public, and the 
environment.  Disregard for provisions of this specification, or the 
accepted APP shall be cause for stopping of work until the matter is 
rectified at no additional expense to the Government.

1.10.3   Activity Hazard Analyses

An Activity Hazard Analysis (AHA) shall be prepared prior to beginning each 
major phase of the work and submitted for review and acceptance.  Format 
shall be in accordance with EM 385-1-1, figure 1-1.  A major phase of work 
is defined as an operation involving hazards not experienced in previous 
operations, or where a new work crew is to perform.  The analysis shall 
define the activities and the sequence in which they are to be performed, 
specific hazards anticipated, and control measures to be implemented to 
eliminate or reduce each hazard to an acceptable level.  Work shall not 
proceed on that phase until the Activity Hazard Analysis has been accepted 
and a preparatory meeting has been conducted by the Contractor to discuss 
content of the AHA with everyone engaged in the activity, including the 
Government’s onsite representative.  The AHA shall be continuously reviewed 
and modified when appropriate to address changing conditions or operations. 
 The accepted AHA shall be appended to and become part of the APP.

1.11   HAZARD COMMUNICATION PROGRAM

A Hazard Communication Program shall be implemented in accordance with 29 
CFR 1926 Section .59.

1.12   SAFETY AND HEALTH OVERSIGHT

The Competent Person shall be the onsite person responsible for 
coordination, safety, security and execution of the work.  The Competent 
Person shall be able to identify existing and predictable lead hazards and 
shall have the authority to take corrective measures to eliminate them.  
The Competent Person shall be responsible for environmental sampling.
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1.13   PREPARATORY INSPECTION MEETING

The Contractor and Competent Person shall arrange and hold a preparatory 
inspection meeting immediately prior to beginning any demolition and LBP 
abatement.  The APP, Activity Hazard Analyses, and the Contractor’s LBP 
Management Plan, including containment, engineering controls, worker 
protection, training, and monitoring, will be reviewed for completeness.

1.14   TRAINED AND COMPETENT PERSONNEL

Work shall be performed by Competent Persons, qualified and trained in the 
demolition, abatement, enclosure, encapsulation, monitoring, testing, 
storage, treatment, hauling, and disposal of contaminated LBP debris 
material, and in subsequent cleanup of the affected environment.  Workers 
shall comply with the appropriate Federal, state, and local regulations 
which mandate training requirements and work practices and shall be capable 
of performing the work under this contract.

1.15   POSTED WARNINGS AND NOTICES

The following regulations, warnings, and notices shall be posted at the 
work site in accordance with 29 CFR 1926 Section .62.

1.15.1   Regulations

Two copies of applicable Federal, state, and local regulations and NIOSH 
OSHA Booklet 3142 shall be maintained.  One copy shall be posted at the 
work site and one copy shall be on file in the project office.

1.15.2   Warning Signs and Labels

Warning signs shall be provided at building entrances and approaches to 
demolition and LBP control areas containing airborne LBP debris.  Signs 
shall be located at a distance from the demolition and LBP control areas 
that will allow personnel to read the sign and take the necessary 
protective actions required before entering the demolition and LBP control 
area.

1.15.2.1   Warning Signs

Warning signs shall be in English and Spanish and be of sufficient size to 
be clearly legible and display the following:

WARNING
LEAD WORK AREA

POISON
NO SMOKING OR EATING

AUTHORIZED PERSONNEL ONLY

1.15.3   Worker Information

Right-to-know notices in English and Spanish shall be placed in clearly 
visible areas of the work site in compliance with Federal, state, and local 
regulations.

1.15.4   Air Monitoring Results

Daily air monitoring results shall be prepared so as to be easily 
understood by the workers, and shall be placed in a clearly visible area of 
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the work site.

1.15.5   Emergency Telephone Numbers

A list of telephone numbers shall be posted at the site.  The list shall 
include numbers of the local hospital, emergency squad, police and fire 
departments, Government and Contractor representatives who can be reached 
24 hours per day, and professional consultants directly involved in the 
project.

1.16   EQUIPMENT AND MATERIALS

Sufficient quantities of health and safety materials required by 29 CFR 1926
 Section .62, and other materials and equipment needed to complete the 
project, shall be available and kept on the site.

1.16.1   Expendable Supplies

1.16.1.1   Polyethylene Sheet and Bags - General

Polyethylene sheet and bags shall be minimum 0.15 mm  thick.  Bags shall 
have pre-printed labels, and 125 mm (minimum) long plastic ties, pointed 
and looped to secure the filled bags.  Polyethylene sheets shall be in roll 
sizes to minimize seams.

1.16.1.2   Polyethylene Sheet - Flame Resistant

Where a potential for fire exists, flame-resistant polyethylene sheets 
shall be provided.  Polyethylene film shall be frosted or black and shall 
conform to the requirements of NFPA 701.

1.16.1.3   Polyethylene Sheet - Reinforced

Reinforced polyethylene sheet shall be provided where high skin strength is 
required such as where it constitutes the only barrier between the LBP 
control area and the outdoor environment.  The sheet stock shall consist of 
translucent, nylon-reinforced or woven-polyethylene thread laminated 
between two layers of polyethylene film.  Film shall meet flame resistant 
standards of NFPA 701.

1.16.1.4   Tape and Adhesive Spray

Tape and adhesive shall be capable of sealing joints between polyethylene 
sheets and for attachment of polyethylene sheets to adjacent surfaces.  
After dry application, tape or adhesive shall retain adhesion when exposed 
to wet conditions, including amended water.  Tape shall be minimum 50 mm  
wide, industrial strength.

1.16.1.5   Containers

Impermeable containers shall be used to receive and retain lead 
contaminated material until disposal.  Containers shall be labeled in 
accordance with EPA, DOT and OSHA standards.

1.16.1.6   Chemicals

Chemicals, including caustics and paint strippers, shall be properly 
labeled and stored in leak-tight containers.
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1.16.2   Vacuum Systems

HEPA filtered vacuum systems shall be used during abatement operations 
which generate dust.  The systems shall be suitably sized for the project, 
and filters shall be capable of removing particles as small as 0.3 
micrometers at a minimum efficiency of 99.97 percent.

1.17   STORAGE OF MATERIALS

Materials shall be stored in a place and manner which protects them from 
damage and contamination.  During periods of cold weather, plastic 
materials shall be protected from the cold.  No flammable or hazardous 
materials shall be stored inside any building.  Regularly inspect materials 
to identify damaged or deteriorating items.  Damaged or deteriorated items 
shall not be used and shall be removed from the site as soon as they are 
discovered.  Any materials which become contaminated with LBP waste shall 
be disposed of consistent with the requirements of 40 CFR 148 and these 
specifications.  Stored materials shall not present a hazard or an 
inconvenience to workers, visitors, and/or other occupants and employees of 
the building.

PART 2   PRODUCTS (NOT APPLICABLE)

PART 3   EXECUTION

3.1   WORK PROCEDURES

Demolition and LBP abatement and related work shall be performed in 
accordance with the accepted Contractor’s LBP Management Plan as modified 
and approved.  Procedures and equipment required to limit occupational and 
environmental exposures to lead during demolition and LBP removal shall be 
in accordance with 29 CFR 1926 Section .62, and as specified herein.  Paint 
chips and associated waste shall be disposed of in compliance with Federal, 
state, and local regulations.

3.1.1   Personnel Protection Procedures

Eating, smoking, drinking, chewing tobacco and chewing gum, and applying 
makeup shall not be permitted in the demolition and LBP control area.  
Personnel of trades not engaged in the abatement and disposal of demolition 
and LBP shall not be exposed at any time to airborne concentrations of lead 
equal to or in excess of 30 micrograms per cubic meter of air.  Electrical 
service shall be disconnected when wet removal is performed, and temporary 
electrical service protected by a ground fault circuit interrupter shall be 
provided.

3.1.2   Safety and Health Procedures

The Competent Person shall be present on the work site throughout the 
abatement project to supervise, monitor, and document the project’s health 
and safety provisions.  A daily log shall be maintained showing the results 
of sampling tests throughout the project area.  Demolition and LBP 
abatement work being conducted within a LBP Control area where an airtight 
barrier is required shall be stopped if dust wipe concentration levels 
collected outside the containment area during abatement, equal or exceed 
the preabatement level or 200 micrograms per square foot, whichever is 
greater.

3.1.3   Safety and Health Responsibilities

SECTION 02090  Page 13



CONTROL TOWER, LUKE AFB, AZ  
DACA09-99-B-0014  

The Competent Person shall:

a.  Verify that training meets applicable requirements.

b.  Review and approve LBP Management Plan for conformance to the 
applicable referenced standards.

c.  Inspect demolition and LBP removal work for conformance with the 
accepted LBP Management Plan.

d.  Ensure that worker exposure air monitoring activities are in 
accordance with 29 CFR 1926 Section .62.

e.  Ensure work is performed in strict accordance with specifications.

f.  Ensure hazardous exposure to personnel and to the environment are 
adequately controlled.

The Competent Person shall be responsible for directing environmental air 
monitoring.

3.1.4   Medical Surveillance Procedures

Medical surveillance shall be implemented in accordance with the approved 
Contractor’s LBP Management Plan, and shall comply with the requirements of 
29 CFR 1926 Section .62, including the provisions for biological 
monitoring, medical removal protection and a physician’s written opinion, 
signed by the physician performing the employee examination.  The 
Contractor shall provide a copy of the written opinion for Contractor’s 
employees 2 days prior to each employee’s commencement of work.

3.1.5   Engineering Controls

3.1.5.1   LBP Control Area

The LBP control area is where demolition and LBP abatement work occurs and 
as such shall be considered contaminated, and shall be isolated to prevent 
LBP containing dust or debris from passing into adjacent building or open 
areas.  The control area shall be decontaminated at the completion of the 
demolition and LBP abatement and disposal work.

3.1.5.2   Boundary Requirements

Physical boundaries shall be provided around exterior LBP control areas by 
roping off the area indicated in the LBP Management Plan.  Interior 
projects shall be isolated by curtains, portable partitions, or other 
enclosures to ensure that concentrations of lead dust outside the LBP 
control area will not equal or exceed the preabatement level or 200 
micrograms per square foot, whichever is greater.

3.1.5.3   Control Barriers

The demolition and LBP control area shall be separated from other portions 
of the building and the outside with control barriers.  The polyethylene 
sheeting will have all openings masked and sealed, and shall be erected 
according to the Contractor’s LBP Management Plan.  Polyethylene sheeting 
shall be mechanically supported, independent of duct tape or spray adhesive.
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3.1.5.4   Masking and Sealing

a.  Interior demolition and LBP control area requirements:  Openings 
shall be sealed where the release of airborne LBP dust is 
expected.  A control area shall be established with the use of 
curtains, portable partitions, or other systems in order to 
prevent the escape of dust from the contaminated control area.  
The control area shall be provided with protective covering of two 
layers of polyethylene sheeting over floors.  Penetrations of the 
floor, walls, and ceiling shall be sealed with polyethylene 
sheeting and duct tape.  Polyethylene sheeting shall be firmly 
attached to the structure.  Joints shall be sealed with spray 
adhesive and duct tape.  Openings shall be provided for the supply 
and exhaust of air for the negative air pressure system.  Personal 
monitoring during the work shift shall be in accordance with 29 
CFR 1926 Section .62.

b.  Exterior demolition and LBP control area requirements:  Where the 
construction of a contained LBP control area is impractical, a 
roped-off perimeter shall be installed 6 meters from, and around, 
the area where the LBP handling procedures are performed and other 
requirements for LBP control areas shall be maintained.  Personal 
monitoring of airborne concentrations shall be conducted in 
adjacent areas, during the work shift, in accordance with 29 CFR 
1926 Section .62.  Where wipe sampling is not practical, air 
monitoring outside of the roped-off perimeter shall be conducted 
as specified.  Airborne concentrations shall not exceed specified 
levels.

3.1.6   Furnishings

The Government will remove furniture and equipment from the work area 
before LBP removal work begins.

3.1.7   Building Ventilating Systems

Any building ventilating system or any other system bringing air into or 
out of the demolition and LBP control work area shall be disconnected and 
capped.

3.1.8   Temporary Utilities

Temporary equipment to provide adequate power, light, heat, and water shall 
be installed to accomplish the demolition and LBP abatement operations 
properly and safely.  The Contractor shall maintain the security and 
maintenance of the utility system in the LBP control areas.  In the event 
of a failure of any utility system, the Government will not be responsible 
for any loss of time or other expense incurred by the Contractor.  Wiring 
and electrical service shall be as specified in to Section 16415 Electrical 
Work, Interior.  In addition, the Contractor shall provide:

a.  Backflow protection on all water connections.  Fittings installed 
by the Contractor shall be removed after completion of work with 
no damage or alteration to existing water piping and equipment.

b.  Heavy-duty abrasion-resistant hoses to provide water to each work 
area and decontamination area.

c.  Electrical service to work areas.  Electrical service shall comply 
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with NEMA, NECA, and UL standards.  Warning signs shall be posted 
at power outlets which are other than 110-120 volt power.  Only 
grounded extension cords shall be used.  Incandescent lamps and 
light fixtures shall be of adequate wattage to provide good 
illumination in demolition and LBP control areas.

3.2   DEMOLITION AND LBP ABATEMENT METHODS

3.2.1   Component Removal

All debris shall be handled in accordance with the Hazardous Waste 
Management Plan.

3.3   MONITORING

During the entire demolition and LBP removal and disposal operations, a 
Competent Person shall be onsite directing the monitoring/sampling and 
inspecting the work to ensure that the health and safety requirements of 
this contract are satisfied.

3.3.1   [Enter Appropriate Subpart Title Here]3.3.1.1   [Enter Appropriate 
Subpart Title Here]
3.3.2   Area Air Monitoring

Airborne concentrations of lead shall be collected and analyzed in 
accordance with 29 CFR 1926 Section .62.  Results shall be reported in 
micrograms per cubic meter of air.

3.3.2.1   Preabatement

Preabatement samples shall be collected in the following locations outside 
the work area; one upwind of the abatement and two downwind of the 
abatement activities.

3.3.2.2   Abatement

The Competent Person shall collect area air samples on a daily basis.  The 
samples shall be collected in the same location as the preabatement samples.

3.3.2.3   Results

The Contractor shall have the results of the area air monitoring within 48 
hours after completion of the sampling.  Results shall be reported in 
micrograms per cubic meter of air.

3.3.2.4   Excessive Levels

Outdoor demolition and LBP abatement shall cease and the Contracting 
Officer notified if measured airborne lead concentrations, collected during 
abatement, exceed the preabatement airborne concentration levels.  The 
Contractor may be required to clean and resample the effected area, at no 
additional cost to the Government, if directed by the Contracting Officer.  
The Contractor shall correct the work practices and/or engineering controls 
and shall resume abatement at the direction of the Contracting Officer.

3.3.3   Waste Sampling and Testing

Sampling and testing of all waste shall be in accordance with 40 CFR 261.
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3.3.4   Soil Sampling

3.3.4.1   Preabatement

In order to establish baseline lead-in-soil conditions on the site prior to 
the initiation of exterior lead abatement, composite soil samples shall be 
collected.  Eight to ten small portions of surface soil shall be scooped 
with a fresh 50 mL plastic centrifuge tube and composited in the tube.  
This will represent a single sample.  If excessive paint chips are present 
in the soil they shall be included in the sample.  The 8 - 10 samples shall 
be collected such that they represent the area where abatement occurred.  
One shall be taken at the dripline extending out a distance of 3 m.  
Sampling shall be on bare soil.  The laboratory shall utilize procedures in 
EPA SOP Publication No.  600/2-91-231 or other procedures required by the 
state where work is being performed.

3.3.4.2   Post Abatement

Post abatement soil samples shall be collected in the same locations as the 
preabatement samples utilizing the same procedures.  If post abatement soil 
samples exceed the preabatement levels, the Contractor will be required to 
perform soil excavation to a depth of 50 mm in the area specified by the 
Contracting Officer at no additional cost to the Government.  The soil 
shall be tested as specified in paragraph CLEANUP AND DISPOSAL.  Analysis 
that exceed TCLP limits shall be treated as LBP contaminated waste and 
disposed accordingly.

3.4   ADJACENT AREAS

Damage to adjacent areas shall be repaired to the approval of the 
Contracting Officer.

3.5   CLEANUP AND DISPOSAL

3.5.1   Cleanup

3.5.1.1   Daily

Surfaces in the demolition and LBP control area shall be maintained free of 
accumulations of paint chips and dust.  Spread of dust and debris shall be 
restricted; waste shall not be distributed over the work area.  Dry sweep 
or compressed air shall not be used for cleanup.  At the end of each shift, 
the area shall be cleaned of visible lead paint contamination by vacuuming 
with a HEPA filtered vacuum cleaner and wet mopping the area.  Demolition 
and LBP abatement work shall cease during the cleanup.

3.5.1.2   Prior to Clearance

Upon completion of the lead paint abatement and a satisfactory visual 
inspection by the Contracting Officer in a given work area, a preliminary 
clean-up shall be performed by the Contractor.  This clean-up includes 
removal of any contaminated material, equipment or debris including 
polyethylene sheeting from the work area, except for critical barriers.  
The polyethylene sheeting shall be sprayed or misted with water for dust 
control, abatement debris removed and then the sheeting removed by folding 
it in upon itself.  Polyethylene sheeting used for critical barriers shall 
remain in place until final clearance criteria.  The following methodology 
shall be utilized during the cleanup prior to clearance.
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a.  Lead-contaminated debris shall be containerized in accordance with 
paragraph Contaminated Waste.  Waste bags shall not be overloaded, 
shall be securely sealed and stored in the designated area until 
disposal.

b.  Non-contaminated debris shall be containerized; removed from the 
work area and stored in the designated area until disposal in 
accordance with paragraph Non-Contaminated Waste.

c.  Removal of surface polyethylene sheeting shall begin from upper 
levels such as cabinets and shelves.  Removal of floor 
polyethylene sheeting shall begin at the corners and folded in the 
middle to contain the dust.  Polyethylene shall be disposed of as 
specified for debris.

d.  Cleaning.  Once the polyethylene sheeting, except critical 
barriers is removed from the work area, cleaning shall begin.  It 
shall be done in the following sequence:  HEPA Vacuum; Tri-Sodium 
Phosphate (TSP) wash (or equivalent cleaner); and HEPA Vacuum.

e.  HEPA Vacuum.  Vacuum all surfaces.  Begin with ceilings and 
proceed down the walls, including window, doors, door trim and 
ending with floors.  Begin vacuuming at the furthest corner from 
the entrance to the work area.

f.  Wet Wash.  Wash or mop the surfaces vacuumed in the same sequence. 
 Contractor shall utilize a tri-sodium phosphate (TSP) detergent 
solution or other equally effective cleaning agent and allow 
surface to dry.

g.  Cleaning Equipment.  The Contractor shall prepare and use 
detergents containing five to ten percent TSP or other equally 
effective cleaning agent which shall be used in accordance with 
the manufacturers instructions.  The waste water from cleaning 
shall be contained and disposed of according to applicable 
Federal, state, county and local regulations and guidelines.  The 
waste water shall not be disposed of in storm sewers or sanitary 
sewers without specific and written Government approval.

3.5.2   Visual Inspection

Upon completion of the final cleaning, the Contractor shall notify the 
Contracting Officer and request a final visual inspection with the 
Contracting Officer’s representative with the criteria in the final 
cleaning/visual inspection example format sheet located at the end of this 
section.  If the area does not pass the visual inspection, the Contractor 
shall reclean the area as required by paragraph CLEANUP AND DISPOSAL, at no 
additional expense to the Government.  Final clearance testing shall not 
proceed until the Contracting Officer has accepted the final cleaning by 
the Contractor.

3.5.3   Certification

The Competent Person shall certify in writing that inside the demolition 
and LBP control area and the area external to the demolition and LBP 
control area met final clearance requirements.

3.5.4   Removal of Control Area
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After approval of the final clearance certification, and when authorized by 
the Contracting Officer, the demolition and LBP control area, containment 
barriers, and control structures roped-off boundary and warning signs shall 
be removed.

3.5.5   Disposal

3.5.5.1   Toxicity Characteristic Leaching Procedure (TCLP) Results

The results of the TCLP analysis performed during abatement shall be used 
to determine disposal procedures.

3.5.5.2   Contaminated Waste

Lead-contaminated waste, scrap, and debris shall be disposed of as follows:

a.  Lead-contaminated waste, scrap, debris, bags, containers, 
equipment, and lead-contaminated clothing, which may produce 
airborne concentrations of lead particles shall be stored in U.S. 
Department of Transportation 49 CFR 178 approved 200 liter)  
drums.  Each drum shall be labeled to identify the type of waste 
as defined in 49 CFR 172 and the date lead-contaminated wastes 
were first put into the drum.  The Uniform Hazardous Waste 
Manifest forms from Federal and state agencies shall be obtained 
and completed.  Land disposal restriction notifications shall be 
as required by 40 CFR 268.  The Contracting Officer shall be 
notified at least 14 days prior to delivery to arrange for job 
site inspection of the drums and manifests.  Lot deliveries of 
hazardous wastes shall be made as needed to ensure that drums do 
not remain on the work site longer than 90 calendar days from the 
date affixed to each drum .  The Contracting Officer will assign 
an area for interim storage of waste-containing drums .

b.  Lead-contaminated waste shall be handled, stored, transported, and 
disposed of in accordance with 40 CFR 260, 40 CFR 261, 40 CFR 262, 
40 CFR 263, 40 CFR 264, and 40 CFR 265.  Land disposal restriction 
notification shall be as required by 40 CFR 268. Construction 
debris that may be contaminated but not classified hazardous, 
shall be disposed off Base by the Contractor at an approved site.

3.5.5.3   Non-Contaminated Waste

Non-contaminated waste, scrap, and debris shall be disposed of at the off 
Base by the Contractor at an approved site..

3.5.6   Disposal Documentation

Written evidence shall be provided that the hazardous waste treatment, 
storage, or disposal facility is approved for lead disposal by the EPA and 
state or local regulatory agencies.  One copy shall be submitted of the 
completed manifest; signed, and dated by the initial transporter in 
accordance with 40 CFR 262.

3.5.7   Title to Materials

Materials resulting from demolition work, except as specified otherwise, 
shall become the property of the Contractor, and shall be disposed of in 
accordance with Section 02220 DEMOLITION, except as specified herein.
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3.5.8   Payment for Hazardous Waste

Payment for disposal of hazardous waste will not be made until a signed 
copy of the manifest from the treatment or disposal facility certifying the 
amount of lead-containing materials delivered is returned and a copy is 
furnished to the Government.
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CERTIFICATION OF FINAL CLEANING AND VISUAL INSPECTION

Individual abatement task as identified in paragraph,
Description of Work_________________________________________________________

In accordance with the clearing and decontamination procedures specified in 
the Contractor’s lead hazard abatement plan and this contract, the Contractor 
hereby certifies that he/she has thoroughly visually inspected the 
decontaminated regulated work area (all surfaces, including pipes, beams, 
ledges, walls, ceiling, floor, decontamination unit, etc.) and has found no 
dust, debris, or lead containing material residue.

BY: (Contractor’s signature)____________________________ 
Date__________________
Print name and 
title___________________________________________________________

(Contractor’s Onsite Supervisor signature)_________________ 
Date_______________
Print name and 
title___________________________________________________________

(Contractor’s Competent Person              signature)__________ 
Date__________
Print name and 
title___________________________________________________________

CONTRACTING OFFICER ACCEPTANCE OR REJECTION

The Contracting Officer hereby determines that the Contractor has performed 
final cleaning and visual inspection of the decontaminated regulated work 
area (all surfaces including pipes, beams, ledges, walls, ceiling, floor, 
decontamination unit, etc.) and by quality assurance inspection, finds the 
Contractor’s final cleaning to be:

________ Acceptable

________ Unacceptable, Contractor instructed to reclean the demolition and 
LBP control work area

BY:  Contracting Officer’s Representative

Signature__________________________________________________ 
Date_______________
Print name and 
title___________________________________________________________

        -- End of Section --
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SECTION 02220

DEMOLITION

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.

ENGINEERING MANUALS (EM)

EM 385-1-1 (1996) U.S. Army Corps of Engineers Safety 
and Health Requirements Manual

1.2   GENERAL REQUIREMENTS

The work includes demolition, salvage of identified items and materials, 
and removal of resulting rubbish and debris.  Rubbish and debris shall be 
removed from Government property daily, unless otherwise directed, to avoid 
accumulation at the demolition site.  Materials that cannot be removed 
daily shall be stored in areas specified by the Contracting Officer.  In 
the interest of occupational safety and health, the work shall be performed 
in accordance with EM 385-1-1, Section 23, Demolition, and other applicable 
Sections.  In the interest of conservation, salvage shall be pursued to the 
maximum extent possible; salvaged items and materials shall be disposed of 
as specified.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-08 Statements

Work Plan; GA.

The procedures proposed for the accomplishment of the work.  The procedures 
shall provide for safe conduct of the work, including procedures and 
methods to provide necessary supports, lateral bracing and shoring when 
required, careful removal and disposition of materials specified to be 
salvaged, protection of property which is to remain undisturbed, 
coordination with other work in progress, and timely disconnection of 
utility services.  The procedures shall include a detailed description of 
the methods and equipment to be used for each operation, and the sequence 
of operations in accordance with EM 385-1-1.

1.4   DUST CONTROL

The amount of dust resulting from demolition shall be controlled to prevent 
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the spread of dust to occupied portions of the construction site and to 
avoid creation of a nuisance in the surrounding area.  Use of water will 
not be permitted when it will result in, or create, hazardous or 
objectionable conditions such as ice, flooding and pollution.

1.5   PROTECTION

1.5.1   Protection of Personnel

During the demolition work the Contractor shall continuously evaluate the 
condition of the structure being demolished and take immediate action to 
protect all personnel working in and around the demolition 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.

1.5.2   Protection of Structures

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, shall remain 
standing without additional bracing, shoring, of lateral support until 
demolished, unless directed otherwise by the Contracting Officer.  The 
Contractor shall ensure that no elements determined to be unstable are left 
unsupported and shall be responsible for placing and securing bracing, 
shoring, or lateral supports as may be required as a result of any cutting, 
removal, or demolition work performed under this contract.

1.5.3   Protection of Existing Property

Before beginning any demolition work, the Contractor shall survey the site 
and examine the drawings and specifications to determine the extent of the 
work.  The Contractor shall take necessary precautions to avoid damage to 
existing items to remain in place, to be reused, or to remain the property 
of the Government; any damaged items shall be repaired or replaced as 
approved by the Contracting Officer.  The Contractor shall coordinate the 
work of this section with all other work and shall construct and maintain 
shoring, bracing, and supports as required.  The Contractor shall ensure 
that structural elements are not overloaded and shall be responsible for 
increasing structural supports or adding new supports as may be required as 
a result of any cutting, removal, or demolition work performed under this 
contract.

1.5.4   Protection From the Weather

The interior of buildings to remain; salvageable materials and equipment 
shall be protected from the weather at all times.

1.5.5   Environmental Protection

The work shall comply with the requirements of Section 01410 ENVIRONMENT 
PROTECTION.

1.6   BURNING

The use of burning at the project site for the disposal of refuse and 
debris will not be permitted.
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1.7   USE OF EXPLOSIVES

Use of explosives will not be permitted.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   EXISTING STRUCTURES

Existing structures indicated shall be removed as indicated on drawings. 
Existing control tower cab to be demolished with new roof membrane. Option 
1 includes demolition of the remainder of the existing control tower down 
to top of cassions.   Pavement and equipment bases shall be removed as 
indicated. There is asbestos containing materials (ACM) and lead based 
paint (LBP) in the control tower building 955.

3.2   UTILITIES

Disconnection of utility services are shown on the drawings. Work shall be 
in accordance with Section 02316 EXCAVATION, TRENCHING, AND BACKFILLING FOR 
UTILITIES SYSTEMS.  Existing utilities shall be removed as indicated.  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.

3.3   FILLING

Holes, open basements and other hazardous openings shall be filled in 
accordance with Section 02315 EXCAVATION, FILLING, AND BACKFILLING FOR 
BUILDING.

3.4   DISPOSITION OF MATERIAL

Title to material and equipment to be demolished, except Government salvage 
and historical items, is vested in the Contractor upon receipt of notice to 
proceed.  The Government will not be responsible for the condition, loss or 
damage to such property after notice to proceed.

3.4.1   Salvageable Items and Material

Contractor shall salvage items and material to the maximum extent possible.

3.4.1.1   Material Salvaged for the Contractor

Material salvaged for the Contractor shall be stored as approved by the 
Contracting Officer and shall be removed from Government property before 
completion of the contract.  Material salvaged for the Contractor shall not 
be sold on the site.

3.4.1.2   Items Salvaged for the Government

Salvaged items to remain the property of the Government shall be removed in 
a manner to prevent damage, and packed or crated to protect the items from 
damage while in storage or during shipment.  Items damaged during removal 
or storage shall be repaired or replaced to match existing items.  
Containers shall be properly identified as to contents.  The following 
items reserved as property of the Government shall be delivered to the 
areas designated: generator and 500 Gallon Diesel Tank.
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3.4.1.3   Historical Items

Historical items shall be removed in a manner to prevent damage.  The 
following historical items shall be delivered to the Government for 
disposition:  Corner stones, contents of corner stones, and document boxes 
wherever located on the site.

3.4.2   Unsalvageable Material

Concrete, masonry, and other noncombustible and combustible material, 
except concrete permitted to remain in place, shall be disposed of off the 
site.

3.5   CLEAN UP

Debris and rubbish shall be removed from basement and similar excavations. 
Debris shall be removed and transported in a manner that prevents spillage 
on streets or adjacent areas.  Local regulations regarding hauling and 
disposal shall apply.

3.6   PAVEMENTS

Existing pavements designated for removal shall be saw cut and removed in 
accordance with the details shown on the drawings and to the limits and 
depths indicated on the drawings.

    -- End of Section --
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SECTION 02300

EARTHWORK

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.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136 (1996) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 422 (1963; R 1990) Particle-Size Analysis of 
Soils

ASTM D 1140 (1992) Amount of Material in Soils Finer 
than the No. 200 (75-micrometer) Sieve

ASTM D 1556 (1990; R 1996) Density and Unit Weight of 
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m.))

ASTM D 2487 (1993) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 2937 (1994) Density of Soil in Place by the 
Drive-Cylinder Method

ASTM D 3017 (1988; R 1993) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

ASTM D 4318 (1995a) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

1.2   DEFINITIONS

1.2.1   Satisfactory Materials

Satisfactory materials shall comprise any materials classified by ASTM D 
2487 as GW, GP, GM, GC, SW, SP, SM, SC, CL, ML.  Satisfactory materials for 
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grading shall be comprised of stones less than 200 mm , except for fill 
material for pavements and railroads which shall be comprised of stones 
less than 75 mm  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.  The Contracting Officer shall be notified of 
any contaminated materials.

1.2.3   Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 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.  Testing required for 
classifying materials shall be in accordance with ASTM D 4318, ASTM C 136, 
ASTM D 422, and ASTM D 1140.

1.2.4   Degree of Compaction

Degree of compaction required is expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557abbreviated 
as a percent of laboratory maximum density.

1.2.5   Topsoil

Material suitable for topsoils shall conform to the requirements of Arizona 
Department of Transportation Standard Specification 804-2, TOPSOIL.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-08 Statements

Earthwork; FIO.

Procedure and location for disposal of unused satisfactory material. 
Blasting plan when blasting is permitted.  Proposed source of borrow 
material.

SD-09 Reports

Testing; GA.

Within 24 hours of conclusion of physical tests, 5 copies of test results, 
including calibration curves and results of calibration tests.

SD-13 Certificates

Testing; FIO.
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Qualifications of the commercial testing laboratory or Contractor’s testing 
facilities.

Herbicide; GA

Contractor shall submit a Herbicide Treatment Plan prior to use on the 
project which includes the herbicide trade name, EPA Registration number, 
chemical composition, formulation, concentration of original and diluted 
material, application rate of active ingredients, and proposed method of 
application.  Chemical fertilizer shall be furnished in standard containers 
with the name, weight, and guaranteed analysis of the contents clearly 
marked.

SD-18 Records

Earthwork; FIO.

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.

1.4   SUBSURFACE DATA

Subsurface soil boring logs are appended to the SPECIAL CONTRACT 
REQUIREMENTS.  The subsoil investigation report and samples of materials 
taken from subsurface investigations may be examined at Los Angeles 
District Office.  These data represent the best subsurface information 
available; however, variations may exist in the subsurface between boring 
locations.

1.5   CLASSIFICATION OF EXCAVATION

No consideration will be given to the nature of the materials, and all 
excavation will be designated as unclassified excavation.

1.6   BLASTING

Blasting will not be permitted.

1.7   UTILIZATION OF EXCAVATED MATERIALS

Unsatisfactory materials removed from excavations shall be disposed of off 
government controlled lands.  Satisfactory material removed from 
excavations shall be used, insofar as practicable, in the construction of 
fills, embankments, subgrades, shoulders, bedding (as backfill), and for 
similar purposes.  No satisfactory excavated material shall be wasted 
without specific written authorization.  Satisfactory material authorized 
to be wasted shall be disposed of in designated areas approved for surplus 
material storage or off of government controlled lands.  Coarse rock from 
excavations shall be stockpiled and used for constructing slopes or 
embankments adjacent to streams, or sides and bottoms of channels and for 
protecting against erosion.  No excavated material shall be disposed of 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.

PART 2   PRODUCTS

2.1   PRE-EMERGENT HERBICIDE
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Pre-emergent herbicide shall be in a commercially available dry or liquid 
form that is easily applied and meets all local and state regulations.

2.2   DECOMPOSED GRANITE

Decomposed Granite shall be minus 19 millimeters tan/gold color quarried 
material that matches the adjacent building landscaping.  Decomposed 
Granite shall be of an inert material and free from weeds, debris, and 
other deleterious materials.  Submit sample to the Contracting Officer for 
approval.

PART 3   EXECUTION

3.1   STRIPPING OF TOPSOIL

Where indicated or directed, topsoil shall be stripped to a depth of 150 
millimeters.   Topsoil shall be spread 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.  Topsoil shall be kept separate from other 
excavated materials, brush, litter, objectionable weeds, roots, stones 
larger than 50 mm  in diameter, and other materials that would interfere 
with planting and maintenance operations.  Any surplus of topsoil from 
excavations and grading shall be removed from the site.

3.2   GENERAL EXCAVATION

The Contractor shall perform excavation of every type of material 
encountered within the limits of the project to the lines, grades, and 
elevations indicated and as specified.  Grading shall be in conformity with 
the typical sections shown and the tolerances specified in paragraph 
FINISHING.  Satisfactory excavated materials shall be transported to and 
placed in fill or embankment within the limits of the work.  Unsatisfactory 
materials encountered within the limits of the work shall be excavated 
below grade and replaced with satisfactory materials as directed.  Such 
excavated material and the satisfactory material ordered as replacement 
shall be included in excavation.  Surplus satisfactory excavated material 
not required for fill or embankment shall be disposed of in areas approved 
for surplus material storage or off government controlled lands.  
Unsatisfactory excavated material shall be disposed of off government 
controlled lands.  During construction, excavation and fill shall be 
performed in a manner and sequence that will provide proper drainage at all 
times.  Material required for fill or embankment in excess of that produced 
by excavation within the grading limits shall be excavated from the borrow 
areas indicated or from other approved areas selected by the Contractor as 
specified.

3.2.1   Ditches, Gutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be accomplished 
by cutting accurately to the cross sections, grades, and elevations shown.  
Ditches and gutters shall not be excavated below grades shown.  Excessive 
open ditch or gutter excavation shall be backfilled with satisfactory, 
thoroughly compacted, material or with suitable stone or cobble to grades 
shown.  Material excavated shall be disposed of as shown or as directed, 
except that in no case shall material be deposited less than 1 meter  from 
the edge of a ditch.  The Contractor shall maintain excavations free from 
detrimental quantities of leaves, brush, sticks, trash, and other debris 
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until final acceptance of the work.

3.2.2   Drainage Structures

Excavations shall be made to the lines, grades, and elevations shown, or as 
directed.  Trenches and foundation pits shall be of sufficient size to 
permit the placement and removal of forms for the full length and width of 
structure footings and foundations as shown.  Rock or other hard foundation 
material shall be cleaned of loose debris and cut to a firm, level, 
stepped, or serrated surface.  Loose disintegrated rock and thin strata 
shall be removed.  When concrete or masonry is to be placed in an excavated 
area, the bottom of the excavation shall not be disturbed.  Excavation to 
the final grade level shall not be made until just before the concrete or 
masonry is to be placed.  

3.3   SELECTION OF BORROW MATERIAL

Borrow material shall be selected to meet the requirements and conditions 
of the particular fill or embankment for which it is to be used.  Borrow 
material shall be obtained from approved sources off-base.  The Contractor 
shall obtain from the owners 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.  No borrow shall be obtained within 
the limits of the project site without prior written approval.  Necessary 
clearing, grubbing, and satisfactory drainage of borrow pits and the 
disposal of debris thereon shall be considered related operations to the 
borrow excavation.

3.4   OPENING AND DRAINAGE OF EXCAVATION AND BORROW PITS

The Contractor shall 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, borrow pits and other excavation areas shall be 
excavated providing adequate drainage.  Overburden and other spoil material 
shall be transported to designated spoil areas or otherwise disposed of as 
directed.  Borrow pits shall be neatly trimmed and drained after the 
excavation is completed.  The Contractor shall 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   BACKFILL

Backfill adjacent to any and all types of structures shall be placed and 
compacted to at least 90 percent laboratory maximum density for cohesive 
materials or 95 percent laboratory maximum density for cohesionless 
materials to prevent wedging action or eccentric loading upon or against 
the structure.  Ground surface on which backfill is to be placed shall be 
prepared as specified in paragraph PREPARATION OF GROUND SURFACE FOR 
EMBANKMENTS.  Compaction requirements for backfill materials shall also 
conform to the applicable portions of paragraphs PREPARATION OF GROUND 
SURFACE FOR EMBANKMENTS, EMBANKMENTS, and SUBGRADE PREPARATION; and Section 
02316 EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS.  
Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired 
rollers, steel-wheeled rollers, vibratory compactors, or other approved 
equipment.

3.6   PREPARATION OF GROUND SURFACE FOR EMBANKMENTS
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3.6.1   General Requirements

Ground surface on which fill is to be placed shall be stripped of live, 
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory 
material; plowed, disked, or otherwise broken up to a depth of 150 
millimeters; pulverized; moistened or aerated as necessary; thoroughly 
mixed; and compacted to at least 90 percent laboratory maximum density for 
cohesive materials or 95 percent laboratory maximum density for 
cohesionless materials.  Compaction shall be accomplished by sheepsfoot 
rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory 
compactors, or other approved equipment.  The prepared ground surface shall 
be scarified and moistened or aerated as required just prior to placement 
of embankment materials to assure adequate bond between embankment material 
and the prepared ground surface.

3.6.2   Frozen Material

Embankment shall not be placed on a foundation which contains frozen 
material, or which has been subjected to freeze-thaw action.  This 
prohibition encompasses all foundation types, including the natural ground, 
all prepared subgrades (whether in an excavation or on an embankment) and 
all layers of previously placed and compacted earth fill which become the 
foundations for successive layers of earth fill.  All material that freezes 
or has been subjected to freeze-thaw action during the construction work, 
or during periods of temporary shutdowns, such as, but not limited to, 
nights, holidays, weekends, winter shutdowns, or earthwork operations, 
shall be removed to a depth that is acceptable to the Contracting Officer 
and replaced with new material.  Alternatively, the material will be 
thawed, dried, reworked, and recompacted to the specified criteria before 
additional material is placed.  The Contracting Officer will determine when 
placement of fill shall cease due to cold weather.  The Contracting Officer 
may elect to use average daily air temperatures, and/or physical 
observation of the soils for his determination.  Embankment material shall 
not contain frozen clumps of soil, snow, or ice.

3.7   EMBANKMENTS

3.7.1   Earth Embankments

Earth embankments shall be constructed from satisfactory materials free of 
organic or frozen material and rocks with any dimension greater than 75 mm. 
  The material shall be placed in successive horizontal layers of loose 
material not more than 150 millimeters in depth.  Each layer shall be 
spread 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, each layer shall 
be plowed, disked, or otherwise broken up; moistened or aerated as 
necessary; thoroughly mixed; and compacted to at least 90 percent 
laboratory maximum density for cohesive materials or 95 percent laboratory 
maximum density for cohesionless materials.  Compaction requirements for 
the upper portion of earth embankments forming subgrade for pavements shall 
be identical with those requirements specified in paragraph SUBGRADE 
PREPARATION.  Compaction shall be accomplished by sheepsfoot rollers, 
pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or 
other approved equipment.

3.8   SUBGRADE PREPARATION

3.8.1   Construction
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Subgrade shall be shaped to line, grade, and cross section, and compacted 
as specified.  This operation shall include plowing, disking, and any 
moistening or aerating required to obtain specified compaction.  Soft or 
otherwise unsatisfactory material shall be removed and replaced with 
satisfactory excavated material or other approved material as directed. 
Rock encountered in the cut section shall be excavated to a depth of 150 mm 
 below finished grade for the subgrade.  Low areas resulting from removal 
of unsatisfactory material or excavation of rock shall be brought up to 
required grade with satisfactory materials, and the entire subgrade shall 
be shaped to line, grade, and cross section and compacted as specified.  
The elevation of the finish subgrade shall not vary more than 10 mm  from 
the established grade and cross section.

3.8.2   Compaction

Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired 
rollers, steel-wheeled rollers, vibratory compactors, or other approved 
equipment.  Except for paved areas and railroads, each layer of the 
embankment shall be compacted to at least 100 percent of laboratory maximum 
density.

3.8.2.1   Subgrade for Pavements

Subgrade for pavements shall be compacted to at least 100 percentage 
laboratory maximum density for the depth below the surface of the pavement 
shown.  When more than one soil classification is present in the subgrade, 
the top 150 mm  of subgrade shall be scarified, windrowed, thoroughly 
blended, reshaped, and compacted.

3.9   FINISHING

The surface of excavations, embankments, and subgrades shall be finished to 
a smooth and compact surface in accordance with the lines, grades, and 
cross sections or elevations shown.  The degree of finish for graded areas 
shall be within 10 mm  of the grades and elevations indicated except that 
the degree of finish for subgrades shall be specified in paragraph SUBGRADE 
PREPARATION.  Gutters and ditches shall be finished in a manner that will 
result in effective drainage.  The surface of areas to be turfed shall be 
finished to a smoothness suitable for the application of turfing materials.

3.10   PLACING TOPSOIL

On areas to receive topsoil, the compacted subgrade soil shall be scarified 
to a 150 mm  depth for bonding of topsoil with subsoil.  Topsoil then shall 
be spread evenly to a thickness of 150 mm  and graded to the elevations and 
slopes shown.  Topsoil shall not be spread when frozen or excessively wet 
or dry.  Material required for topsoil in excess of that produced by 
excavation within the grading limits shall be obtained from offsite areas.

3.11   APPLICATION OF PRE-EMERGENT HERBICIDE

Pre-ermergent herbicide shall be applied per manufacturer’s specifications 
on all landscape areas after finish grading and prior to installing 
decomposed granite.

3.12   PLACING DECOMPOSED GRANITE

Decomposed granite shall be placed after pre-emergent application and 
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spread to a uniform depth of a minimum of 76 millimeters.

3.13   TESTING

Testing shall be performed by an approved commercial testing laboratory or 
by the Contractor subject to approval.  If the Contractor elects to 
establish testing facilities, no work requiring testing will be permitted 
until the Contractor’s facilities have been inspected and approved by the 
Contracting Officer.  The first inspection will be at the expense of the 
Government.  Cost incurred for any subsequent inspections required because 
of failure of the first inspection will be charged to the Contractor.  
Field in-place density shall be determined in accordance with ASTM D 1556 
or ASTM D 2922.  When ASTM D 2922 is used, the calibration curves shall be 
checked and adjusted using only the sand cone method as described in ASTM D 
1556.  ASTM D 2922 results in a wet unit weight of soil and when using this 
method ASTM D 3017 shall be used to determine the moisture content of the 
soil.  The calibration curves furnished with the moisture gauges shall also 
be checked along with density calibration checks as described in ASTM D 3017
; 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 by the Contracting Officer.  ASTM 
D 2937, Drive Cylinder Method shall be used only for soft, fine-grained, 
cohesive soils.  When test results indicate, as determined by the 
Contracting Officer, that compaction is not as specified, the material 
shall be removed, replaced and recompacted to meet specification 
requirements.  Tests on recompacted areas shall be performed to determine 
conformance with specification requirements.  Inspections and test results 
shall be certified by a registered professional civil engineer.  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.

3.13.1   Fill and Backfill Material Gradation

One test per 2000 cubic meters  stockpiled or in-place source material.  
Gradation of fill and backfill material shall be determined in accordance 
with ASTM C 136, ASTM D 422, or ASTM D 1140.

3.13.2   In-Place Densities

a.  One test per 225 square meters,  or fraction thereof, of each lift 
of fill or backfill areas compacted by other than hand-operated 
machines.

b.  One test per 15 square meters,  or fraction thereof, of each lift 
of fill or backfill areas compacted by hand-operated machines.

c.  One test per 15 linear meters,  or fraction thereof, of each lift 
of embankment or backfill for roads.

3.13.3   Check Tests on In-Place Densities

If ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556 
as follows:

a.  One check test per lift for each 1125 square meters,  or fraction 
thereof, of each lift of fill or backfill compacted by other than 
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hand-operated machines.

b.  One check test per lift for each 75 square meters,  of fill or 
backfill areas compacted by hand-operated machines.

c.  One check test per lift for each 75 linear meters,  or fraction 
thereof, of embankment or backfill for roads.

3.13.4   Moisture Contents

In the stockpile, excavation, or borrow areas, a minimum of two tests per 
day per type of material or source of material being placed during stable 
weather conditions shall be performed.  During unstable weather, tests 
shall be made as dictated by local conditions and approved by the 
Contracting Officer.

3.13.5   Optimum Moisture and Laboratory Maximum Density

Tests shall be made for each type material or source of material including 
borrow material to determine the optimum moisture and laboratory maximum 
density values.  One representative test per 100 cubic meters  of fill and 
backfill, or when any change in material occurs which may affect the 
optimum moisture content or laboratory maximum density.

3.13.6   Tolerance Tests for Subgrades

Continuous checks on the degree of finish specified in paragraph SUBGRADE 
PREPARATION shall be made during construction of the subgrades.

3.14   SUBGRADE AND EMBANKMENT PROTECTION

During construction, embankments and excavations shall be kept shaped and 
drained.  Ditches and drains along subgrade shall be maintained to drain 
effectively at all times.  The finished subgrade shall not be disturbed by 
traffic or other operation and shall be protected and maintained by the 
Contractor in a satisfactory condition until ballast, subbase, base, or 
pavement is placed.  The storage or stockpiling of materials on the 
finished subgrade will not be permitted.  No subbase, base course, ballast, 
or pavement shall be laid until the subgrade has been checked and approved, 
and in no case shall subbase, base, surfacing, pavement, or ballast be 
placed on a muddy, spongy, or frozen subgrade.

    -- End of Section --
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SECTION 02315

EXCAVATION, FILLING AND BACKFILLING FOR BUILDINGS

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.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1556 (1990; R 1996) Density and Unit Weight of 
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu.m.))

ASTM D 2216 (1992) Laboratory Determination of Water 
(Moisture) Content of Soil, and Rock

ASTM D 2487 (1993) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 2937 (1994) Density of Soil in Place by the 
Drive-Cylinder Method

ASTM D 3017 (1988; R 1993) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

ASTM D 4318 (1995a) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

1.2   DEGREE OF COMPACTION

Degree of compaction is expressed as a percentage of the maximum density 
obtained by the test procedure presented in ASTM D 1557, abbreviated as 
percent laboratory maximum density.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:
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SD-09 Reports

Testing; FIO.

Copies of all laboratory and field test reports within 24 hours of the 
completion of the test.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Satisfactory Materials

Satisfactory materials shall comprise any materials classified by ASTM D 
2487 as GW, GP, GM, GC, SW, SP, SM, SC, CL, ML.

2.1.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory 
materials are unsatisfactory.  Unsatisfactory materials also include 
man-made fills, trash, refuse, 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 75 mm .  The Contracting Officer shall be notified of any 
contaminated materials.

2.1.3   Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 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.

2.1.4   Expansive Soils

Expansive soils are defined as soils that have a plasticity index equal to 
or greater than 25 when tested in accordance with ASTM D 4318.

2.1.5   Nonfrost Susceptible (NFS) Material

Nonfrost susceptible material shall be a uniformly graded washed sand with 
a maximum particle size of 4.75 mm  and less than 5 percent passing the 
0.075 mm  size sieve, and with not more than 3 percent by weight finer than 
0.02 mm grain size.

2.2   CAPILLARY WATER BARRIER

Capillary Water Barrier shall consist of clean, crushed, nonporous rock, 
crushed gravel, or uncrushed gravel.  The maximum particle size shall be 
37.5 mm  and no more than 2 percent by weight shall pass the 4.75 mm  size 
sieve.

PART 3   EXECUTION

3.1   CLEARING AND GRUBBING

The areas within lines 1.5 m  outside of each building and structure line 
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shall be cleared and grubbed of trees, stumps, roots, brush and other 
vegetation, debris, existing foundations, pavements, utility lines, 
structures, fences, and other items that would interfere with construction 
operations.  Stumps, logs, roots, and other organic matter shall be 
completely removed and the resulting depressions shall be filled with 
satisfactory material, placed and compacted in accordance with paragraph 
FILLING AND BACKFILLING.  Materials removed shall be disposed of outside 
the limits of Government-controlled property at the Contractor’s 
responsibility.

3.2   TOPSOIL

Topsoil shall be stripped to a depth of 150 millimeters  below existing 
grade within the designated excavations and grading lines and deposited in 
storage piles for later use.  Excess topsoil shall be disposed as specified 
for excess excavated material.

3.3   EXCAVATION

Excavation shall conform to the dimensions and elevations indicated for 
each building, structure, and footing except as specified, and shall 
include trenching for utility and foundation drainage systems to a point 
1.5 m  beyond the building line of each building and structure and all work 
incidental thereof.  Excavation shall extend a sufficient distance from 
walls and footings to allow for placing and removal of forms.  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.  Satisfactory material removed 
below the depths indicated, without specific direction of the Contracting 
Officer, shall be replaced, at no additional cost to the Government, with 
satisfactory materials to the indicated excavation grade; except that 
concrete footings shall be increased in thickness to the bottom of the 
overdepth excavations and over-break in rock excavation.  Satisfactory 
material shall be placed and compacted as specified in paragraph FILLING 
AND BACKFILLING.  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.

3.4   DRAINAGE AND DEWATERING

3.4.1   Drainage

Surface water shall be directed away from excavation and construction sites 
to prevent erosion and undermining of foundations.  Diversion ditches, 
dikes and grading shall be provided and maintained as necessary during 
construction.  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.

3.4.2   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 900 mm  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 
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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 one meter  
below the working level.

3.5   SHORING

Shoring, including sheet piling, shall be furnished and installed as 
necessary to protect workmen, banks, adjacent paving, structures, and 
utilities.  Shoring, bracing, and sheeting shall be removed as excavations 
are backfilled, in a manner to prevent caving.

3.6   CLASSIFICATION OF EXCAVATION

Excavation will be unclassified regardless of the nature of material 
encountered. 

3.7   BLASTING

Blasting will not be permitted.

3.8   UTILITY AND DRAIN TRENCHES

Trenches for underground utilities systems and drain lines shall be 
excavated to the required alignments and depths.  The bottoms of trenches 
shall be graded to secure the required slope and shall be tamped 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 150 mm  below the bottom of the pipe, and the overdepth shall 
be backfilled with satisfactory material placed and compacted in 
conformance with paragraph FILLING AND BACKFILLING.

3.9   BORROW

Where satisfactory materials are not available in sufficient quantity from 
required excavations, approved materials shall be obtained as specified in 
Section 02300 EARTHWORK.

3.10   EXCAVATED MATERIALS

Satisfactory excavated material required for fill or backfill shall be 
placed in the proper section of the permanent work required under this 
section 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 Section 
02300 EARTHWORK.

3.11   FINAL GRADE OF SURFACES TO SUPPORT CONCRETE

Excavation to final grade shall not be made until just before concrete is 
to be placed.  For pile foundations, the excavation shall be stopped at an 
elevation of from 150 to 300 mm  inches above the bottom of the footing 
before driving piles.  After pile driving has been completed, the remainder 
of the excavation shall be completed to the elevations shown. Only 
excavation methods that will leave the foundation rock in a 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 
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slaking and all surfaces shall be protected from erosion resulting from 
ponding or flow of water.

3.12   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 150 
mm  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 150 mm,  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 300 mm  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 provide the moisture content that will readily 
facilitate obtaining the specified compaction with the equipment used.  
Minimum subgrade density shall be as specified in paragraph FILLING AND 
BACKFILLING.

3.13   FILLING AND BACKFILLING

Satisfactory materials shall be used in bringing fills and backfills to the 
lines and grades indicated and for replacing unsatisfactory materials.  
Satisfactory materials shall be placed in horizontal layers not exceeding 
200 mm  in loose thickness, or 150 mm  when hand-operated compactors are 
used.  After placing, each layer shall be plowed, disked, or otherwise 
broken up, moistened or aerated as necessary, thoroughly mixed and 
compacted as specified.  Backfilling shall not begin until construction 
below finish grade has been approved, underground utilities systems have 
been inspected, tested and approved, forms removed, and the excavation 
cleaned of trash and debris.  Backfill shall be brought to indicated finish 
grade.  Backfill shall not be placed in wet or frozen areas.  Where pipe is 
coated or wrapped for protection against corrosion, the backfill material 
up to an elevation 600 mm  above sewer lines and 300 mm  above other 
utility lines shall be free from stones larger than 25 mm  in any 
dimension.  Heavy equipment for spreading and compacting backfill shall not 
be operated closer to foundation or retaining walls than a distance equal 
to the height of backfill above the top of footing; the area remaining 
shall be compacted in layers not more than 100 mm  in compacted thickness 
with power-driven hand tampers suitable for the material being compacted.  
Backfill shall be placed carefully around pipes or tanks to avoid damage to 
coatings, wrappings, or tanks.  Backfill shall not be placed against 
foundation walls prior to 7 days after completion of the walls.  As far as 
practicable, backfill shall be brought up evenly on each side of the wall 
and sloped to drain away from the wall.  Each layer of fill and backfill 
shall be compacted to not less than the percentage of maximum density 
specified below:
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                                            Percent Laboratory
                                              maximum density
                                            __________________

                                        Cohesive         Cohesionless
                                        material           material
                                        ________           ________

   Fill, embankment, and backfill
   ______________________________

  Under structures, building slabs,
    steps, paved areas, around
    footings, and in trenches              90                 95

  Under sidewalks and grassed areas        85                 90

    Subgrade
    ________

  Under building slabs, steps, and paved
    areas, top 300 mm                        90                95

  Under sidewalks, top 150 mm                85                90

Approved compacted subgrades that are disturbed by the Contractor’s 
operations or adverse weather shall be scarified and compacted as specified 
herein before to the required density prior to further construction 
thereon.  Recompaction over underground utilities and heating lines shall 
be by hand tamping.

3.14   TESTING

Testing shall be the responsibility of the Contractor and shall be 
performed at no additional cost to the Government.  Testing shall be 
performed by an approved commercial testing laboratory or may be performed 
by the Contractor subject to approval.  Field in-place density shall be 
determined in accordance with ASTM D 1556 or ASTM D 2922.  When ASTM D 2922 
is used, the calibration curves shall be checked and adjusted if necessary 
by the procedure described in ASTM D 2922, paragraph ADJUSTING CALIBRATION 
CURVE.  ASTM D 2922 results in a wet unit weight of soil and when using 
this method ASTM D 3017 shall be used to determine the moisture content of 
the soil.  The calibration curves furnished with the moisture gauges shall 
also be checked along with density calibration checks as described in ASTM 
D 3017.  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 by the Contracting Officer.  ASTM 
D 2937 shall be used only for soft, fine-grained, cohesive soils.  The 
following number of tests, if performed at the appropriate time, shall be 
the minimum acceptable for each type operation.

3.14.1   In-Place Densities

In-place density and moisture content test results shall be included with 
the Contractor’s daily construction quality control reports.

3.14.1.1   In-Place Density of Subgrades
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One test per 225 square meters  or fraction thereof.

3.14.1.2   In-Place Density of Fills and Backfills

One test per 225 square meters  or fraction thereof of each lift for fill 
or backfill areas compacted by other than hand or hand-operated machines.  
The density for each lift of fill or backfill materials for trenches, pits, 
building perimeters or other structures or areas less than one meter  in 
width, which are compacted with hand or hand-operated machines shall be 
tested as follows:  One test per each area less than 15 square meters,  or 
one test for each 15 linear meters of long narrow fills 10 meters or more 
in length.  

3.14.2   Moisture Content

In the stockpile, excavation or borrow areas, a minimum of two tests per 
day per type of material or source of materials being placed is required 
during stable weather conditions.  During unstable weather, tests shall be 
made as dictated by local conditions and approved moisture content shall be 
tested in accordance with ASTM D 2216.

3.14.3   Optimum Moisture and Laboratory Maximum Density

Tests shall be made for each type material or source of material, including 
borrow material to determine the optimum moisture and laboratory maximum 
density values.  One representative test per 100 cubic meters  of fill and 
backfill, or when any change in material occurs which may affect the 
optimum moisture content or laboratory maximum density will be made.

3.15   CAPILLARY WATER BARRIER

Capillary water barrier under concrete floor and area-way slabs on grade 
shall be placed directly on the subgrade and shall be compacted with a 
minimum of two passes of a hand-operated plate-type vibratory compactor.

3.16   GRADING

Areas within 1.5 m  outside of each building and structure line shall be 
constructed true-to-grade, shaped to drain, and shall be maintained free of 
trash and debris until final inspection has been completed and the work has 
been accepted.

3.17   SPREADING TOPSOIL

Areas outside the building lines from which topsoil has been removed shall 
be topsoiled.  The surface shall be free of materials that would hinder 
planting or maintenance operations.  The subgrade shall be pulverized to a 
depth of 150 mm  by disking or plowing for the bonding of topsoil with the 
subsoil.  Topsoil shall then be uniformly spread, graded, and compacted to 
the thickness, elevations, slopes shown, and left free of surface 
irregularities.  Topsoil shall be compacted by one pass of a cultipacker, 
roller, or other approved equipment weighing 1.46 kN/m to 2.34 kN/m  of 
roller.  Topsoil shall not be placed when the subgrade is frozen, 
excessively wet, extremely dry, or in a condition otherwise detrimental to 
seeding, planting, or proper grading.

3.18   PROTECTION

Settlement or washing that occurs in graded, topsoiled, or backfilled areas 
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prior to acceptance of the work, shall be repaired and grades reestablished 
to the required elevations and slopes.

    -- End of Section --
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SECTION 02316

EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS

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.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 422 (1963; R 1990) Particle-Size Analysis of 
Soils

ASTM D 1556 (1990; R 1996) Density and Unit Weight of 
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m.))

ASTM D 2487 (1993) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R 1993) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

1.2   DEGREE OF COMPACTION

Degree of compaction shall be expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-09 Reports

Field Density Tests; GA.  Testing of Backfill Materials; GA.

Copies of all laboratory and field test reports within 24 hours of the 
completion of the test.
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PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Satisfactory Materials

Satisfactory materials shall comprise any materials classified by ASTM D 
2487 as GW, GP, GM, GC, SW, SP, SM, SC, CL, ML.

2.1.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory 
materials are unsatisfactory.  Unsatisfactory materials also include 
man-made fills, trash, refuse, 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 75 mm .  The Contracting Officer shall be notified of any 
contaminated materials.

2.1.3   Cohesionless and Cohesive Materials

Cohesionless materials shall include materials classified in ASTM D 2487 as 
GW, GP, SW, and SP.  Cohesive materials shall include materials classified 
as GC, SC, ML, CL, MH, and CH.  Materials classified as GM and SM shall be 
identified as cohesionless only when the fines are nonplastic.

2.1.4   Rock

Rock shall consist of boulders measuring 1/2 cubic meter  or more and 
materials that cannot be removed without systematic drilling and blasting 
such as rock material in ledges, bedded deposits, unstratified masses and 
conglomerate deposits, and below ground concrete or masonry structures, 
exceeding 1/2 cubic meter  in volume, except that pavements shall not be 
considered as rock.

2.1.5   Unyielding Material

Unyielding material shall consist of rock and gravelly soils with stones 
greater than 150 millimeters  in any dimension or as defined by the pipe 
manufacturer, whichever is smaller.

2.1.6   Unstable Material

Unstable material shall consist of materials too wet to properly support 
the utility pipe, conduit, or appurtenant structure.

2.1.7   Select Granular Material

Select granular material shall consist of well-graded sand, gravel, crushed 
gravel, crushed stone or crushed slag composed of hard, tough and durable 
particles, and shall contain not more than 10 percent by weight of material 
passing a 0.075 mm  mesh sieve and no less than 95 percent by weight 
passing the 25 mm  sieve.  The maximum allowable aggregate size shall be 75 
millimeters,  or the maximum size recommended by the pipe manufacturer, 
whichever is smaller.

2.1.8   Initial Backfill Material
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Initial backfill shall consist of select granular material or satisfactory 
materials free from rocks 75 millimeters  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, the initial backfill material shall be free of stones larger 
than 75 millimeters  in any dimension or as recommended by the pipe 
manufacturer, whichever is smaller.

2.2   PLASTIC MARKING TAPE

Plastic marking tape shall be acid and alkali-resistant polyethylene film, 
152 mm (6 inches)  wide with minimum thickness of 0.102 mm (0.004 inch).   
Tape shall have a minimum strength of 12.1 MPa (1750 psi)  lengthwise and 
10.3 MPa (1500 psi)  crosswise.  The tape shall be manufactured with 
integral wires, foil backing or other means to enable detection by a metal 
detector when the tape is buried up to 1 meter  deep.  The tape shall be of 
a type specifically manufactured for marking and locating underground 
utilities.  The metallic core of the tape shall be encased in a protective 
jacket or provided with other means to protect it from corrosion.  Tape 
color shall be as specified in TABLE 1 and shall bear a continuous printed 
inscription describing the specific utility.

TABLE 1.  Tape Color

                Red:            Electric
                Yellow:         Gas, Oil, Dangerous Materials
                Orange:         Telephone, Telegraph, Television,
                                Police, and Fire Communications
                Blue:           Water Systems
                Green:          Sewer Systems

PART 3   EXECUTION

3.1   EXCAVATION

Excavation shall be performed to the lines and grades indicated.  Rock 
excavation shall include removal and disposition of material defined as 
rock in paragraph MATERIALS.  Earth excavation shall include removal and 
disposal of material not classified as rock excavation.  During excavation, 
material satisfactory for backfilling shall be stockpiled in an orderly 
manner at a distance from the banks of the trench equal to 1/2 the depth of 
the excavation, but in no instance closer than 600 mm.   Excavated material 
not required or not satisfactory for backfill shall be removed from the site. 
 Grading shall be done as may be necessary to prevent surface water from 
flowing into the excavation, and any water accumulating shall be removed to 
maintain the stability of the bottom and sides of the excavation.  
Unauthorized overexcavation shall be backfilled in accordance with 
paragraph BACKFILLING AND COMPACTION at no additional cost to the 
Government.

3.1.1   Trench Excavation Requirements

The trench shall be excavated as recommended by the manufacturer of the 
pipe to be installed.  Trench walls below the top of the pipe shall be 
sloped, or made vertical, and of such width as recommended in the 
manufacturer’s installation manual.  Where no manufacturer’s installation 
manual is available, trench walls shall be made vertical.  Trench walls 
more than 1.5 meters  high shall be shored, cut back to a stable slope, or 
provided with equivalent means of protection for employees who may be 
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exposed to moving ground or cave in.  Vertical trench walls more than 1.5 
meters  high shall be shored.  Trench walls which are cut back shall be 
excavated to at least the angle of repose of the soil.  Special attention 
shall be given to slopes which may be adversely affected by weather or 
moisture content.  The trench width below the top of pipe shall not exceed 
600 mm (24 inches)  plus pipe outside diameter (O.D.) for pipes of less 
than 600 mm (24 inches)  inside diameter and shall not exceed 900 mm (36 
inches)  plus pipe outside diameter for sizes larger than 600 mm (24 inches)
  inside diameter.  Where recommended trench widths are exceeded, redesign, 
stronger pipe, or special installation procedures shall be utilized by the 
Contractor.  The cost of redesign, stronger pipe, or special installation 
procedures shall be borne by the Contractor without any additional cost to 
the Government.

3.1.1.1   Bottom Preparation

The bottoms of trenches shall be accurately graded to provide uniform 
bearing and support for the bottom quadrant of each section of the pipe.  
Bell holes shall be excavated to the necessary size at each joint or 
coupling to eliminate point bearing.  Stones of 75 millimeters  or greater 
in any dimension, or as recommended by the pipe manufacturer, whichever is 
smaller, shall be removed to avoid point bearing.

3.1.1.2   Removal of Unyielding Material

Where unyielding material is encountered in the bottom of the trench, such 
material shall be removed 150 millimeters  below the required grade and 
replaced with suitable materials as provided in paragraph BACKFILLING AND 
COMPACTION.

3.1.1.3   Removal of Unstable Material

Where unstable material is encountered in the bottom of the trench, such 
material shall be removed to the depth directed and replaced 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 resulting 
material shall be excavated and replaced by the Contractor without 
additional cost to the Government.

3.1.1.4   Excavation for Appurtenances

Excavation for manholes, catch-basins, inlets, or similar structures shall 
be of sufficient size to permit the placement and removal of forms for the 
full length and width of structure footings and foundations as shown.  Rock 
shall be cleaned of loose debris and cut to a firm surface either level, 
stepped, or serrated, as shown or as directed.  Loose disintegrated rock 
and thin strata shall be removed.  Removal of unstable material shall be as 
specified above.  When concrete or masonry is to be placed in an excavated 
area, special care shall be taken not to disturb the bottom of the 
excavation.  Excavation to the final grade level shall not be made until 
just before the concrete or masonry is to be placed.

3.1.1.5   Jacking, Boring, and Tunneling

Unless otherwise indicated, excavation shall be 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.
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3.1.2   Stockpiles

Stockpiles of satisfactory shall be placed and graded as specified.  
Stockpiles shall be kept in a neat and well drained condition, giving due 
consideration to drainage at all times.  The ground surface at stockpile 
locations shall be cleared, grubbed, and sealed by rubber-tired equipment, 
excavated satisfactory and unsatisfactory materials shall be separately 
stockpiled.  Stockpiles of satisfactory materials shall be protected 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, such material shall be removed and 
replaced with satisfactory material from approved sources at no additional 
cost to the Government.  Locations of stockpiles of satisfactory materials 
shall be subject to prior approval of the Contracting Officer.

3.2   BACKFILLING AND COMPACTION

Backfill material shall consist of satisfactory material, select granular 
material, or initial backfill material as required.  Backfill shall be 
placed in layers not exceeding 150 mm  loose thickness for compaction by 
hand operated machine compactors, and 200 mm  loose thickness for other 
than hand operated machines, unless otherwise specified.  Each layer shall 
be compacted to at least 95 percent maximum density for cohesionless soils 
and 90 percent maximum density for cohesive soils, unless otherwise 
specified.

3.2.1   Trench Backfill

Trenches shall be backfilled to the grade shown.  The trench shall not be 
backfilled until all specified tests are performed.

3.2.1.1   Replacement of Unyielding Material

Unyielding material removed from the bottom of the trench shall be replaced 
with select granular material or initial backfill material.

3.2.1.2   Replacement of Unstable Material

Unstable material removed from the bottom of the trench or excavation shall 
be replaced with select granular material placed in layers not exceeding 
150 mm  loose thickness.

3.2.1.3   Bedding and Initial Backfill

Bedding shall be of the type and thickness shown.  Initial backfill 
material shall be placed and compacted with approved tampers to a height of 
at least one foot above the utility pipe or conduit.  The backfill shall be 
brought up evenly on both sides of the pipe for the full length of the 
pipe.  Care shall be taken to ensure thorough compaction of the fill under 
the haunches of the pipe.

3.2.1.4   Final Backfill

The remainder of the trench, except for special materials for roadways, 
railroads and airfields, shall be filled with satisfactory material.  
Backfill material shall be placed and compacted as follows:

a.  Roadways, Railroads, and Airfields:  Backfill shall be placed up 
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to the elevation at which the requirements in Section 02300 
EARTHWORK control.  Water flooding or jetting methods of 
compaction will not be permitted.

b.  Sidewalks, Turfed or Seeded Areas and Miscellaneous Areas:  
Backfill shall be deposited in layers of a maximum of 300 mm  
loose thickness, and compacted to 85 percent maximum density for 
cohesive soils and 90 percent maximum density for cohesionless 
soils.  Compaction by water flooding or jetting will not be 
permitted.  This requirement shall also apply to all other areas 
not specifically designated above.

3.2.2   Backfill for Appurtenances

After the manhole, catchbasin, inlet, or similar structure has been 
constructed and the concrete has been allowed to cure for seven days, 
backfill shall be placed in such a manner that the structure will not be 
damaged by the shock of falling earth.  The backfill material shall be 
deposited and compacted as specified for final backfill, and shall be 
brought up evenly on all sides of the structure to prevent eccentric 
loading and excessive stress.

3.3   SPECIAL REQUIREMENTS

Special requirements for both excavation and backfill relating to the 
specific utilities are as follows:

3.3.1   Water Lines

Trenches shall be of a depth to provide a minimum cover of one meter  from 
the existing ground surface, or from the indicated finished grade, 
whichever is lower, to the top of the pipe.  

3.3.2   Electrical Distribution System

Direct burial cable and conduit or duct line shall have a minimum cover of 
600 mm  from the finished grade, unless otherwise indicated.  

3.3.3   Plastic Marking Tape

Warning tapes shall be installed directly above the pipe, at a depth of 450 
millimeters  below finished grade unless otherwise shown.

3.4   TESTING

Testing shall be the responsibility of the Contractor and shall be 
performed at no additional cost to the Government.

3.4.1   Testing Facilities

Tests shall be performed by an approved commercial testing laboratory or 
may be tested by facilities furnished by the Contractor.  No work requiring 
testing will be permitted until the facilities have been inspected and 
approved by the Contracting Officer.  The first inspection shall be at the 
expense of the Government.  Cost incurred for any subsequent inspection 
required because of failure of the first inspection will be charged to the 
Contractor.

3.4.2   Testing of Backfill Materials
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Characteristics of backfill materials shall be determined in accordance 
with particle size analysis of soils ASTM D 422 and moisture-density 
relations of soils ASTM D 1557.  A minimum of one particle size analysis 
and one moisture-density relation test shall be performed on each different 
type of material used for bedding and backfill.

3.4.3   Field Density Tests

Tests shall be performed in sufficient numbers to ensure that the specified 
density is being obtained.  A minimum of one field density test per lift of 
backfill for every 30 meters  of installation shall be performed.  One 
moisture density relationship shall be determined for every 1500 cubic 
meters  of material used.  Field in-place density shall be determined in 
accordance with ASTM D 1556 or ASTM D 2922.  When ASTM D 2922 is used, the 
calibration curves shall be checked and adjusted using the sand cone method 
as described in paragraph Calibration of the ASTM publication.  ASTM D 2922 
results in a wet unit weight of soil and when using this method, ASTM D 3017
 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 D 3017.  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, at 
intervals as directed by the Contracting Officer.  Copies of calibration 
curves, results of calibration tests, and field and laboratory density 
tests shall be furnished to the Contracting Officer.  Trenches improperly 
compacted shall be reopened to the depth directed, then refilled and 
compacted to the density specified at no additional cost to the Government.

3.4.4   Displacement of Sewers

After other required tests have been performed and the trench backfill 
compacted to the finished grade surface, the pipe shall be inspected to 
determine whether significant displacement has occurred.  This inspection 
shall be conducted in the presence of the Contracting Officer.  Pipe sizes 
larger than 900 mm (36 inches)  shall be entered and examined, while 
smaller diameter pipe shall be inspected 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 judgement of the Contracting Officer, 
the interior of the pipe shows poor alignment or any other defects that 
would cause improper functioning of the system, the defects shall be 
remedied as directed at no additional cost to the Government.

    -- End of Section --
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SECTION 02364

TERMITICIDE TREATMENT MEASURES FOR SUBTERRANEAN TERMITE CONTROL

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-06 Instructions

Termiticides; FIO.

Manufacturer’s label and Material Safety Data Sheet (MSDS) for termiticides 
proposed for use.

SD-07 Schedules

Equipment; FIO.

A listing of equipment to be used.

SD-08 Statements

Foundation Exterior; FIO.

Written verification that other site work will not disturb the treatment.

Utilities and Vents; FIO.

Written verification that utilities, vents have been located.

Crawl and Plenum Air Spaces; FIO.

Written verification that crawl spaces and plenum air spaces have been 
located.

Soil Moisture; FIO.

Soil moisture test result.

Verification of Measurement; FIO.

Written verification that the volume of termiticide used meets the 
application rate.

SD-09 Reports

Equipment Calibration and Tank Calibration; FIO.
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Certification of calibration tests conducted on the equipment used in the 
termiticide application

SD-13 Certificates

Qualifications; FIO.

Qualifications and state license number of the termiticide applicator.

SD-14 Samples

Termiticides; FIO.

Termiticide samples obtained during application, upon request.

SD-18 Records

Termiticide Application Plan; FIO.

Termiticide application plan with proposed sequence of treatment work with 
dates and times.  The termiticide trade name, EPA registration number, 
chemical composition, formulation, concentration of original and diluted 
material, application rate of active ingredients, method of application, 
area/volume treated, amount applied; and the name and state license number 
of the state certified applicator shall be included.

1.2   QUALIFICATIONS

The Contractor’s principal business shall be pest control.  The Contractor 
shall be licensed and the termiticide applicators certified in the state 
where the work is to be performed.  Termiticide applicators shall also be 
certified in the U.S. Environmental Protection Agency (EPA) pesticide 
applicator category which includes structural pest control.

1.3   SAFETY REQUIREMENTS

The Contractor shall formulate, treat, and dispose of termiticides and 
their containers in accordance with label directions.  Use the clothing and 
personal protective equipment specified on the labeling for use during all 
phases of the application.

1.4   DELIVERY, STORAGE, AND HANDLING

1.4.1   Delivery

Termiticide material shall be delivered to the site in the original 
unopened containers bearing legible labels indicating the EPA registration 
number and manufacturer’s registered uses.  All other materials to be used 
on site for the purpose of termite control shall be delivered in new or 
otherwise good condition as supplied by the manufacturer or formulator.

1.4.2   Storage

Materials shall be stored in designated areas and in accordance with 
manufacturer’s labels.  Termiticides and related materials shall be kept 
under lock and key when unattended.

1.4.3   Handling
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Termiticides shall be handled in accordance with manufacturer’s labels.  
Manufacturer’s warnings and precautions shall be observed.  Materials shall 
be handled preventing contamination by dirt, water, and organic material.  
Protect termiticides from sunlight as recommended by the manufacturer.

1.5   INSPECTION

Termiticides shall be inspected upon arrival at the job site for conformity 
to type and quality in accordance with paragraph TERMITICIDE.  Each label 
shall bear evidence of registration under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA), as amended.  Other materials shall 
be inspected for conformance with specified requirements.  Unacceptable 
materials shall be removed from the job site.

1.6   WARRANTY

The Contractor shall provide a 3 -year written warranty against 
infestations or reinfestations by subterranean termites of the buildings or 
building additions constructed under this contract.  Warranty shall include 
annual inspections of the buildings or building additions.

PART 2   PRODUCTS

2.1   TERMITICIDES

Termiticides shall be currently registered by the EPA.  Termiticide shall 
be selected for maximum effectiveness and duration after application.  The 
selected termiticide shall be suitable for the soil and climatic conditions 
at the project site.

PART 3   EXECUTION

3.1   TECHNICAL REPRESENTATIVE

The certified installation pest management coordinator shall be the 
technical representative, and shall be present at all meetings concerning 
treatment measures for subterranean termites.  They may be present during 
treatment application.

3.2   SITE PREPARATION

Site preparation shall be in accordance with Section02300 EARTHWORK, and 02
315 EXCAVATION, FILLING AND BACKFILLING FOR BUILDINGS.  Work related to 
final grades, foundations, or any other alterations to finished 
construction which might alter the condition of treated soils, shall be 
coordinated with this specification.

3.2.1   Ground Preparation

Food sources shall be eliminated by removing debris from post construction 
wood scraps such as ground stakes, form boards, and scrap lumber from the 
site, before termiticide application begins.

3.2.2   Verification

Before work starts, the Contractor shall verify that final grades are as 
indicated and smooth grading has been completed in accordance with Section 
02300 EARTHWORK.  Soil particles shall be finely graded with particles no 
larger than 25 mm and compacted to eliminate soil movement to the greatest 
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degree.

3.2.3   Foundation Exterior

The Contractor shall provide written verification that final grading will 
not disturb treatment of the soil on the exterior sides of foundation 
walls, grade beams, and similar structures.

3.2.4   Utilities and Vents

The Contractor shall provide written verification that the location and 
identity of HVAC ducts and vents, water and sewer lines, and plumbing have 
been accomplished prior to the termiticide application.

3.3   SITE CONDITIONS

The following conditions shall determine the time of application.

3.3.1   Soil Moisture

Soils to be treated shall be tested immediately before application.  Soil 
moisture content shall be tested to a minimum depth of 75 mm.  The soil 
moisture shall be as recommended by the termiticide manufacturer.  The 
termiticide will not be applied when soil moisture exceeds manufacturer’s 
recommendations because termiticides do not adhere to the soil particles in 
saturated soils.

3.3.2   Runoff and Wind Drift

Termiticide shall not be applied during or immediately following heavy 
rains.  Applications shall not be performed when conditions may cause 
runoff or create an environmental hazard.  Applications shall not be 
performed when average wind speed exceeds 16 km  per hour.  The termiticide 
shall not be allowed to enter water systems, aquifers, or endanger humans 
or animals.

3.3.2.1   Vapor Barriers and Waterproof Membranes

Termiticide shall be applied prior to placement of a vapor barrier or 
waterproof membrane.

3.3.2.2   Utilities and Vents

Prior to application, HVAC ducts and vents located in treatment area shall 
be turned off and blocked to protect people and animals from termiticide.

3.3.3   Placement of Concrete

Concrete covering treated soils shall be placed as soon as the termiticide 
has reached maximum penetration into the soil.  Time for maximum 
penetration shall be as recommended by the manufacturer.

3.4   TERMITICIDE TREATMENT

3.4.1   Equipment Calibration and Tank Measurement

Immediately prior to commencement of termiticide application, calibration 
tests shall be conducted on the application equipment to be used and the 
application tank shall be measured to determine the volume and contents.  
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These tests shall confirm that the application equipment is operating 
within the manufacturer’s specifications and will meet the specified 
requirements.  The Contractor shall provide written certification of the 
equipment calibration test results within 1 week of testing.

3.4.2   Mixing and Application

Formulating, mixing, and application shall be performed in the presence of 
the Contracting Officer or the technical representative.  A closed system 
is recommended as it prevents the termiticide from coming into contact with 
the applicator or other persons.  Water for formulating shall only come 
from designated locations.  Filling hoses shall be fitted with a backflow 
preventer meeting local plumbing codes or standards.  Overflow shall be 
prevented during the filling operation.  Prior to each day of use, the 
equipment used for applying termiticides shall be inspected for leaks, 
clogging, wear, or damage.  Any repairs are to be performed immediately.

3.4.3   Treatment Method

For areas to be treated, the Contractor shall establish complete and 
unbroken vertical and/or horizontal soil poison barriers between the soil 
and all portions of the intended structure which may allow termite access 
to wood and wood related products.  Application shall not be made to areas 
which serve as crawl spaces or for use as a plenum air space.

3.4.3.1   Surface Application

Surface application shall be used for establishing horizontal barriers.  
Surface applicants shall be applied as a coarse spray and provide uniform 
distribution over the soil surface.  Termiticide shall penetrate a minimum 
of 25 mm into the soil, or as recommended by the manufacturer.

3.4.3.2   Rodding and Trenching

Rodding and trenching shall be used for establishing vertical soil 
barriers.  Trenching shall be to the depth of the foundation footing.  
Width of trench shall be as recommended by the manufacturer, or as 
indicated.  Rodding or other approved method may be implemented for 
saturating the base of the trench with termiticide.  Immediately after 
termiticide has reached maximum penetration as recommended by the 
manufacturer, backfilling of the trench shall commence.  Backfilling shall 
be in 150 mm rises or layers.  Each rise shall be treated with termiticide.

3.4.4   Sampling

The Contracting Officer may draw from stocks at the job site, at any time 
and without prior notice, samples of the termiticides used to determine if 
the amount of active ingredient specified on the label is being applied.

3.5   VERIFICATION OF MEASUREMENT

Once termiticide application has been completed, tank contents shall be 
measured to determine the remaining volume.  The total volume measurement 
of used contents for the application shall equal the established 
application rate for the project site conditions.  The Contractor shall 
provide written verification of the measurements.

3.6   CLEAN UP, DISPOSAL, AND PROTECTION
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Once application has been completed, the Contractor shall proceed with 
clean up and protection of the site without delay.

3.6.1   Clean Up

The site shall be cleaned of all material associated with the treatment 
measures, according to label instructions, and as indicated.  Excess and 
waste material shall be removed and disposed off site.

3.6.2   Disposal of Termiticide

The Contractor shall dispose of residual termiticides and containers off 
Government property, and in accordance with label instructions and EPA 
criteria.

3.6.3   Protection of Treated Area

Immediately after the application, the area shall be protected from other 
use by erecting barricades and providing signage as required or directed.

3.7   CONDITIONS FOR SATISFACTORY TREATMENT

3.7.1   Equipment Calibrations and Measurements

Where results from the equipment calibration and tank measurements tests 
are unsatisfactory, re-treatment will be required.

3.7.2   Testing

Should an analysis, performed by a third party, indicate that the samples 
of the applied termiticide contain less than the amount of active 
ingredient specified on the label, and/or if soils are treated to a depth 
less than specified or approved, re-treatment will be required.

3.7.3   Disturbance of Treated Soils

Soil and fill material disturbed after treatment shall be re-treated before 
placement of slabs or other covering structures.

3.7.4   Termites Found Within the Warranty Period

If live subterranean termite infestation or termite damage is discovered 
during the warranty period, the Contractor shall re-treat the site.

3.8   RE-TREATMENT

Where re-treatment is required, the Contractor shall:

a.  Re-treat the soil and/or perform other treatment as necessary for 
prevention or elimination of subterranean termite infestation.

b.  Repair damage caused by termite infestation.

    -- End of Section --
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SECTION 02466

DRILLED FOUNDATION CAISSONS (PIERS)

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.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 615/A 615M (1996a) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (1996) Structural Welding Code - Steel

AWS D1.4 (1992) Structural Welding Code - 
Reinforcing Steel

1.2   BASIS OF BID AND UNIT PRICES

1.2.1   Bids

The bid shall be based on the number and total length of caissons, 
established by top and bottom elevations and diameters, as indicated and 
specified.  Adjustment of the contract will be made in accordance with the 
CONTRACT CLAUSES, should the total length of caissons installed and 
approved be greater or less than the total length shown.  The Contractor 
will not be allowed payment for rejected caissons or for those not 
conforming to specifications.

1.2.2   Unit Prices

1.2.2.1   Additional Caisson Lengths

Additional caisson lengths will be paid for at the contract unit price for 
"Additional Caisson Length" for each diameter of caisson installed as 
approved.

1.2.2.2   Omitted Caisson Lengths

The contract price will be reduced by the amount bid for "Omitted Caisson 
Length" for each diameter of caisson omitted as directed.

1.2.2.3   Casings Permanently Left in Place

Steel casings permanently left in place due to contract conditions:

a.  Total pounds of steel beyond casings indicated will be paid for at 
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the contract unit price per pound for "Additional Steel Casing."

b.  Omitted Casing Steel:  The contract price will be reduced by the 
amount bid for "Omitted Casing Steel" omitted as directed.

1.2.2.4   Reinforcing Steel for Additional Caisson

Reinforcing steel for additional caisson lengths will be paid for at the 
contract unit price for "Additional Caisson Reinforcing Steel" installed as 
approved.

1.2.2.5   Reinforcing Steel for Caissons Omitted

The contract price will be reduced by the amount bid for "Omitted Caisson 
Reinforcing Steel" omitted as directed.

1.2.2.6   Removal of Obstructions Other Than Rock

Removal of obstructions other than rock within the limits of the caissons 
which cannot be removed using standard caisson drilling equipment with the 
specified capacity will be paid for at the contract unit price per linear 
meter  for "Removal of Obstructions" for each diameter of caisson installed.

1.3   BASIS OF PAYMENT

1.3.1   Unit Price

The Contracting Officer shall have the right to increase or decrease the 
total length  of drilled foundation caissons to be furnished and installed 
by changing the foundation caisson elevations, by requiring the 
installation of additional caissons, or omission of caissons from the 
requirements shown and specified.  Whether or not such changes are made, 
the Contractor shall be paid at the contract unit price per linear meter  
(including test caissons) multiplied by the total linear meters  of 
acceptable caissons actually installed provided, however, that in the event 
the Contracting Officer requires an increase or decrease in the total length
 of caissons furnished and installed, the contract unit price will be 
adjusted in accordance with the CONTRACT CLAUSES.

1.3.2   Full Compensation

Payment in accordance with the above paragraph Unit Price shall constitute 
full compensation for furnishing, delivering, handling, and/or installing 
(as applicable) all material, labor and equipment necessary to meet 
contract requirements applicable to the foundation caissons.  The 
Contractor will not be allowed payment for rejected caissons.

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Drilled Foundation Caissons; FIO.

A certified copy of the survey.  Lines and levels shall be established and 
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caisson centerline locations staked and maintained by a registered surveyor 
or engineer provided by the Contractor.

SD-08 Statements

Qualifications; GA.

Qualifications of the foundation system Contractor shall show that he has 
been engaged in the successful installation of drilled foundation caissons 
for at least five years.

SD-18 Records

Drilled Foundation Caissons; FIO.

Detailed records in an approved form, for each caisson, showing shaft 
diameters, top and bottom elevations, bearing strata description, casing 
description, water conditions, concrete strength, concrete volume, dates of 
excavation and concrete placement, and other pertinent information.  Upon 
completion of caisson work, the Contractor shall provide a record of 
centerline locations based on the survey of the registered surveyor or 
engineer provided by the Contractor.  In addition, corrective measures 
shall be similarly recorded.  A complete tabulation of all records 
pertaining to approved caissons shall be delivered to the Contracting 
Officer.  An approved form for recording drilled pier construction 
information is included in Section 01451 CONTRACTOR QUALITY CONTROL

1.5   QUALIFICATIONS

1.5.1   Specialty Subcontractor

The work shall be performed by a specialty subcontractor, specializing in 
the specified foundation system and having experience installing the 
specified foundation system under similar subsurface conditions.

1.5.2   Welding

Detail and field welding shall be in accordance with AWS D1.1. 
Qualification of welding procedures, welders, and welding operators shall 
be in accordance with AWS D1.1, Section 5.  Records of test results of 
welding procedures not prequalified and copies of records for each 
qualified welding operator, containing records on positions of welding and 
types of electrode qualifications, shall be kept by the Contractor and be 
available for examination by the Contracting Officer.

1.6   PROJECT/SITE CONDITIONS

1.6.1   Subsurface Data

Subsurface soil data logs are shown on the drawings.  The subsurface 
investigation report is available for examination from the Contracting 
Officer.

1.6.2   Caisson Drilling Equipment

Caisson drilling equipment shall have the minimum torque capacity and 
downward force capacity for the contract site conditions.

1.7   SEQUENCE OF WORK
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1.7.1   Caisson Excavation

Excavation of caissons or groups of caissons shall be performed so that 
reinforcing steel and concrete placement is a continuous operation 
performed the same day that the excavation is completed.  Excavations shall 
not be left open overnight.

1.7.2   Acceptance

Concrete shall be placed within 3 hours after approval of the completed 
excavation.

1.8   SUPERVISION, INSPECTION, AND SAFETY

1.8.1   Contractor Supervision

The Contractor shall provide for the supervision of all phases of drilled 
pier construction.  Supervision shall be the Contractor’s responsibility as 
outlined in Quality Control provisions of the SPECIAL CONTRACT 
REQUIREMENTS.  Each drilled pier excavation shall be checked by the 
Contractor for its depth, water removal, cleanup, workmanship, and for all 
tolerance requirements before any concrete is placed.

1.8.2   Government Inspection

The Contracting Officer will inspect each drilled pier excavation.  
Concrete shall not be placed until the excavation has been approved by the 
Contracting Officer.  The Contractor shall furnish the Contracting Officer 
all necessary equipment required for proper inspection of drilled pier 
excavations. The Contractor shall notify the Contracting Officer at least 7 
days prior to drilling and placing of the piers so the Los Angeles District 
Geotechnical Section can be contacted to perform an initial inspection of 
drilling and placing operations.

1.8.3   Safety Precautions for Workmen and Inspectors

1.8.3.1   Life Line

Each person entering a drilled pier excavation shall be provided with a 
life line rigged so that the person can be immediately hoisted out of the 
excavation in an emergency.  The life line shall be suitable for instant 
rescue, securely fastened to a shoulder harness, and separated from any 
line used to remove excavated materials.  No person shall be lowered into a 
drilled pier excavation prior to casing the shaft through the overburden.

1.8.3.2   Ventilation

Each drilled pier excavation shall be provided with a ventilating device of 
sufficient capacity to assure a safe and healthy atmosphere before workmen 
and inspectors are permitted to enter the drilled pier excavation and 
during all work periods.

PART 2   PRODUCTS

2.1   CONCRETE WORK

Concrete work shall be in accordance with requirements of Section 03300
CAST-IN-PLACE STRUCTURAL CONCRETE, as modified herein:
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2.1.1   Coarse Aggregate

Maximum size of coarse aggregate shall be 25 mm.

2.1.2   Reinforcing Steel

Reinforcing steel shall conform to ASTM A 615/A 615M Grade 400.  Steel 
shall be welded into cages in accordance with AWS D1.4 and inserted 
securely in the caissons, in position and alignment, as shown, prior to 
concrete placement.

2.1.3   Strength

Concrete strength shall be 20 MPa  at 28 days.  Slump shall be from 150 to 
190 mm. 

PART 3   EXECUTION

3.1   PREPARATION

a.  Caissons shall be excavated to established depths and dimensions 
shown.  Bottoms of caissons shall be cleaned of loose or soft 
material and leveled.  Excavated material shall be disposed of in 
accordance with Section 02300 EARTHWORK.

b.  In drilling caissons, the surrounding soil and the earth walls 
shall be adequately and securely protected against cave-ins, 
displacement of the surrounding earth, and retention of ground 
water, by means of temporary steel casings.  Casings shall have 
outside diameters not less than indicated shaft sizes, shall be a 
minimum of 6.4 mm thick, and shall not be removed if the 
structural integrity of the caisson will be impaired, as 
determined by the Contracting Officer.  Temporary steel casings 
shall be withdrawn, as the concrete is being placed, maintaining 
sufficient head of concrete within the casing to prevent 
extraneous material from falling in from the sides and mixing with 
the concrete.  Casings may be jerked upward a maximum of 100 mm  
to break the bottom seal, but thereafter shall be removed with a 
smooth, continuous motion. During removal, care must be taken to 
maintain the level of the concrete at least 1520 mm above the 
bottom of the casing at all times.

c.  The inside of steel casings shall be thoroughly cleaned and oiled 
before reuse.

d.  The temporary casing shall be in place from the caisson top to the 
ground surface until the concrete has set if the elevation of the 
top of the caisson is below the adjacent ground surface.

f.  Water that flows into the excavations shall be continuously 
removed and all water shall be removed from the excavation bottom, 
to the extent possible, prior to concrete placement.  The maximum 
permissible depth of water will be 50 mm.   In the event of a 
severe water condition that makes it impossible or impractical to 
dewater the excavation, concrete shall be placed using underwater 
tremie after water movement has stabilized.

i.  Each caisson excavation will be inspected and approved by the 
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Contracting Officer prior to placing concrete.  A record of all 
inspections, with related construction changes, shall be kept by 
the Contractor.  The Contractor shall provide support personnel 
for inspection and testing procedures. See also Section 01330 
SUBMITTAL PROCEDURES.

3.2   INSTALLATION

a.  Concrete shall be continuously placed by methods that ensure 
against segregation and dislodging of excavation sidewalls, and 
shall completely fill the shaft.  Concrete shall be placed by 
pumping or drop chutes in dry holes and by tremie or pumping in 
wet holes.  The discharge shall be kept a minimum of 1 m  below 
the fresh concrete surface during placement.  Free fall of 
concrete shall not exceed 3 m.  Drilling of caissons or driving of 
casings shall not be within 6 m  of concrete placed within the 
last 3 days.

b.  Concrete shall be brought to a true level surface inside the shaft 
and a full width cross key formed, or dowels installed, should it 
become necessary to interrupt placing concrete in any caisson.  
Prior to placing additional concrete, surfaces shall be cleaned of 
laitance and slush with one-to-one portland cement grout.  The 
grout shall have a water-cement ratio not exceeding that of the 
concrete.

d.  Concrete shall be vibrated for upper 2 meters  of caisson.

3.3   TOLERANCES

a.  Any caisson out of center or plumb beyond the tolerance specified 
shall be corrected as necessary to comply with the tolerances and 
the Contractor shall bear any cost of correction.

b.  Cross sections of shafts shall not be less than design dimensions.

c.  Caissons shall be installed with top location deviating a maximum 
of 75 mm  from centerline locations.

d.  Vertical caissons shall be installed plumb within a maximum of 38 
mm  for the first 3 m  and within 13 mm  for each 3 m  of 
additional depth.

3.4   PROTECTION

Protection shall be provided around top of the excavation to prevent debris 
from being dislodged into the excavation and concrete.

    -- End of Section --
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SECTION 02510

WATER DISTRIBUTION SYSTEM

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.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM D 1784 (1996) Rigid Poly(Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly(Vinyl 
Chloride) (CPVC) Compounds

ASTM D 1785 (1996a) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe, Schedules 40, 80, and 120

ASTM D 2241 (1996a) Poly(Vinyl Chloride) (PVC) 
Pressure-Rated Pipe (SDR Series)

ASTM D 2466 (1996a) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 40

ASTM D 2467 (1996a) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 80

ASTM D 2564 (1996a) Solvent Cements for Poly(Vinyl 
Chloride) (PVC) Plastic Piping Systems

ASTM D 2855 (1996) Making Solvent-Cemented Joints with 
Poly(Vinyl Chloride) (PVC) Pipe and 
Fittings

ASTM F 477 (1995) Elastomeric Seals (Gaskets) for 
Joining Plastic Pipe

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA B300 (1992) Hypochlorites

AWWA B301 (1992) Liquid Chlorine

AWWA ANSI/AWWA C104/A21.4 (1995) Cement-Mortar Lining for 
Ductile-Iron Pipe and Fittings for Water

AWWA ANSI/AWWA C110/A21.10 (1993) Ductile-Iron and Gray-Iron 
Fittings, 3 In. Through 48 In. (75# mm 
through 1200# mm), for Water and Other 
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Liquids

AWWA ANSI/AWWA C153/A21.53 (1994; Errata Nov 1996) Ductile-Iron 
Compact Fittings, 3 In. Through 24 In. (76 
mm through 610 mm) and 54 In. through 64 
In. (1,400 mm through 1,600 mm) for Water 
Service Liquids

AWWA C500 (1993; C500a) Metal-Sealed Gate Valves for 
Water Supply Service

AWWA C509 (1994) Resilient-Seated Gate Valves for 
Water Supply Service

AWWA C800 (1989) Underground Service Line Valves and 
Fittings

AWWA C900 (1989; C900a) Polyvinyl Chloride (PVC) 
Pressure Pipe, 4 In. Through 12 In., for 
Water Distribution

AWWA C905 (1988) Polyvinyl Chloride (PVC) Water 
Transmission Pipe, Nominal Diameters 14 
In. Through 36 In.

ASBESTOS CEMENT PIPE PRODUCERS ASSOCIATION (ACPPA)

ACPPA-01 (1988) Recommended Work Practices for A/C 
Pipe

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 24 (1995) Installation of Private Fire 
Service Mains and Their Appurtenances

NFPA 49 (1994) Hazardous Chemicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flammable 
Liquids, Gases, and Volatile Solids

NFPA 704 (1996) Identification of the Fire Hazards 
of Materials for Emergency Response

NSF INTERNATIONAL (NSF)

NSF ANSI/NSF 14 (1996) Plastics Piping Components and 
Related Materials

NSF ANSI/NSF 61 (1997a) Drinking Water System Components - 
Health Effects (Sections 1-9) 
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1.2   PIPING

This section covers water supply or distribution lines, and connections to 
building service at a point approximately 1.5 m  outside buildings and 
structures to which service is required.  The Contractor shall have a copy 
of the manufacturer’s recommendations for each material or procedure to be 
utilized available at the construction site at all times.

1.2.1   Service Lines

Piping for water service lines shall be polyvinyl chloride (PVC) plastic, 
unless otherwise shown or specified.

1.2.2   Distribution Lines

Piping for water distribution lines shall be polyvinyl chloride (PVC) 
plastic, unless otherwise shown or specified.

1.2.3   Sprinkler Supply Lines

Piping for water lines supplying sprinkler systems for building fire 
protection shall conform to NFPA 24 from the point of connection with the 
water distribution system to the building 1.5 m  line.

1.2.4   Potable Water Lines

Piping and components of potable water systems which come in contact with 
the potable water shall conform to NSF ANSI/NSF 61.

1.2.5   Plastic Piping System

Plastic piping system components (PVC) intended for transportation of 
potable water shall comply with NSF ANSI/NSF 14 and be legibly marked with 
their symbol.

1.2.6   Excavation, Trenching, and Backfilling

Excavation, trenching, and backfilling shall be in accordance with the 
applicable provisions of Section 02316 EXCAVATION, TRENCHING, AND 
BACKFILLING FOR UTILITIES SYSTEMS, except as modified herein.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-06 Instructions

Installation; GA.

The manufacturer’s recommendations for each material or procedure to be 
utilized.

SD-08 Statements

Waste Water Disposal Method; GA.
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The method proposed for disposal of waste water from hydrostatic tests and 
disinfection, prior to performing hydrostatic tests.

Satisfactory Installation; GA.

A statement signed by the principal officer of the contracting firm stating 
that the installation is satisfactory and in accordance with the contract 
drawings and specifications, and the manufacturer’s prescribed procedures 
and techniques, upon completion of the project and before final acceptance.

SD-09 Reports

Bacteriological Disinfection; GA.

Test results from commercial laboratory verifying disinfection.

SD-13 Certificates

Installation; FIO.

A statement signed by the manufacturer’s field representative certifying 
that the Contractor’s personnel are capable of properly installing the pipe 
on the project.

Meters; FIO.

Manufacturer’s certificate stating that each meter furnished has been 
tested for accuracy of registration and compliance with the accuracy and 
capacity requirements of the appropriate AWWA standard.

1.4   HANDLING

Pipe and accessories shall be handled to ensure delivery to the trench in 
sound, undamaged condition, including no injury to the pipe coating or 
lining.  If the coating or lining of any pipe or fitting is damaged, the 
repair shall be made by the Contractor in a satisfactory manner, at no 
additional cost to the Government.  No other pipe or material shall be 
placed inside a pipe or fitting after the coating has been applied.  Pipe 
shall be carried into position and not dragged.  Use of pinch bars and 
tongs for aligning or turning pipe will be permitted only on the bare ends 
of the pipe.  The interior of pipe and accessories shall be thoroughly 
cleaned of foreign matter before being lowered into the trench and shall be 
kept clean during laying operations by plugging or other approved method.  
Before installation, the pipe shall be inspected for defects.  Material 
found to be defective before or after laying shall be replaced with sound 
material without additional expense to the Government. Rubber gaskets that 
are not to be installed immediately shall be stored in a cool and dark 
place.

1.4.1   Miscellaneous Plastic Pipe and Fittings

Polyvinyl Chloride (PVC) pipe and fittings shall be handled and stored in 
accordance with the manufacturer’s recommendations.  Storage facilities 
shall be classified and marked in accordance with NFPA 704, with 
classification as indicated in NFPA 49 and NFPA 325-1.

PART 2   PRODUCTS

2.1   PIPE
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Pipe shall conform to the respective specifications and other requirements 
specified below.

2.1.1   Plastic Pipe

2.1.1.1   PVC Plastic Pipe

Pipe, couplings and fittings shall be manufactured of material conforming 
to ASTM D 1784, Class 12454B.

a.  Pipe Less Than 100 mm (4 inch)  Diameter:

Pipe shall conform to dimensional requirements of ASTM D 1785 or 
ASTM D 2241 with solvent cement joints meeting the requirements of 
1.03 MPa (150 psi)  working pressure and 1.38 MPa (200 psi)  
hydrostatic test pressure.

b.  Pipe 100 through 300 mm  Diameter:  Pipe, couplings and fittings 
shall conform to AWWA C900, Class 150, CIOD pipe dimensions, 
elastomeric-gasket joint, unless otherwise shown or specified.

c.  Pipe 350 through 900 mm  Diameter:  Pipe shall conform to AWWA C905
 unless otherwise shown or specified.

2.2   FITTINGS AND SPECIALS

2.2.1   PVC Pipe System

a.  For pipe less than 100 mm (4 inch)  diameter, fittings for solvent 
cement jointing shall conform to ASTM D 2466 or ASTM D 2467, 
schedule 80.

b.  For pipe 100 mm (4 inch)  diameter and larger, fittings and 
specials shall be iron, bell end in accordance with AWWA ANSI/AWWA 
C110/A21.10, 1.03 MPa (150 psi)  pressure rating unless otherwise 
shown or specified, except that profile of bell may have special 
dimensions as required by the pipe manufacturer; or fittings and 
specials may be of the same material as the pipe with elastomeric 
gaskets, all in conformance with AWWA C900.  Iron fittings and 
specials shall be cement-mortar lined (standard thickness) in 
accordance with AWWA ANSI/AWWA C104/A21.4.  Ductile iron compact 
fittings shall be in accordance with AWWA ANSI/AWWA C153/A21.53.

2.3   JOINTS

2.3.1   Plastic Pipe Jointing

2.3.1.1   PVC Pipe

Joints, fittings, and couplings shall be as specified for PVC pipe.  Joints 
connecting pipe of differing materials shall be made in accordance with the 
manufacturer’s recommendations, and as approved by the Contracting Officer.

2.4   VALVES

2.4.1   [Enter Appropriate Subpart Title Here]
2.4.2   Gate Valves
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Gate valves shall be designed for a working pressure of not less than 1.03 
MPa (150 psi).   Valve connections shall be as required for the piping in 
which they are installed.  Valves shall have a clear waterway equal to the 
full nominal diameter of the valve, and shall be opened by turning 
counterclockwise.  The operating nut or wheel shall have an arrow, cast in 
the metal, indicating the direction of opening.

a.  Valves smaller than 80 mm (3 inches)  shall be all bronze and 
shall conform to MSS SP-80, Type 1, Class 150.

b.  Valves 80 mm (3 inches)  and larger shall be iron body, bronze 
mounted, and shall conform to AWWA C500.  Flanges shall not be 
buried.  An approved pit shall be provided for all flanged 
connections.

c.  Resilient-Seated Gate Valves:  For valves 80 to 300 mm (3 to 12 
inches)  in size, provide resilient-seated gate valves conforming 
to AWWA C509.

2.4.3   [Enter Appropriate Subpart Title Here]
 2.4.4   Indicator Post for Valves

Each valve shown on the drawings with the designation "P.I.V." shall be 
equipped with indicator post conforming to the requirements of Section 13930
WET PIPE SPRIKLER SYSTEM, FIRE PROTECTION.  

2.5   VALVE BOXES

Valve boxes shall be cast iron or concrete, except that concrete boxes may 
be installed only in locations not subjected to vehicular traffic. 
Cast-iron boxes shall be extension type with slide-type adjustment and with 
flared base.  The minimum thickness of metal shall be 5 mm.   Concrete 
boxes shall be the standard product of a manufacturer of precast concrete 
equipment.  The word "WATER" shall be cast in the cover.  The box length 
shall adapt, without full extension, to the depth of cover required over 
the pipe at the valve location.

2.6   MISCELLANEOUS ITEMS

2.6.1   Service Clamps

Service clamps shall have a pressure rating not less than that of the pipe 
to be connected and shall be either the single or double flattened strap 
type.  Clamps shall have a galvanized malleable-iron body with cadmium 
plated straps and nuts.  Clamps shall have a rubber gasket cemented to the 
body.

2.6.2   Corporation Stops

Corporation stops shall have standard corporation stop thread conforming to 
AWWA C800 on the inlet end, with flanged joints, compression pattern flared 
tube couplings, or wiped joints for connections to goosenecks.

2.6.3   Goosenecks

Copper tubing for gooseneck connections shall conform to the applicable 
requirements of ASTM B 88, Type K, annealed.  Length of cable requirement 
connections shall be in accordance with standard practice.
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2.6.4   Service Stops

Service stops shall be water-works inverted-ground-key type, oval or round 
flow way, tee handle, without drain.  Pipe connections shall be suitable 
for the type of service pipe used.  All parts shall be of bronze with 
female iron-pipe-size connections or compression-pattern flared tube 
couplings, and shall be designed for a hydrostatic test pressure not less 
than 1.375 MPa (200 psi). 

2.6.5   Tapping Sleeves

Tapping sleeves of the sizes indicated for connection to existing main 
shall be the cast gray, ductile, or malleable iron, split-sleeve type with 
flanged or grooved outlet, and with bolts, follower rings and gaskets on 
each end of the sleeve.  Construction shall be suitable for a maximum 
working pressure of 1.03 MPa.   Bolts shall have square heads and hexagonal 
nuts.  Longitudinal gaskets and mechanical joints with gaskets shall be as 
recommended by the manufacturer of the sleeve.  When using grooved 
mechanical tee, it shall consist of an upper housing with full locating 
collar for rigid positioning which engages a machine-cut hole in pipe, 
encasing an elastomeric gasket which conforms to the pipe outside diameter 
around the hole and a lower housing with positioning lugs, secured together 
during assembly by nuts and bolts as specified, pretorqued to 67.8 Newton 
meters (50 foot-pound). 

2.6.6   Service Boxes

Service boxes shall be cast iron or concrete and shall be extension service 
boxes of the length required for the depth of the line, with either screw 
or slide-type adjustment.  The boxes shall have housings of sufficient size 
to completely cover the service stop or valve and shall be complete with 
identifying covers.

2.6.7   Disinfection

Chlorinating materials shall conform to the following:

Chlorine, Liquid:  AWWA B301.

Hypochlorite, Calcium and Sodium:  AWWA B300.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanlike manner without 
damage to the pipe.  Unless otherwise recommended by the manufacturer and 
authorized by the Contracting Officer, cutting shall be done with an 
approved type mechanical cutter.  Wheel cutter shall be used when 
practicable.  Copper tubing shall be cut square and all burrs shall be 
removed.  Squeeze type mechanical cutters shall not be used for ductile 
iron.

3.1.2   Adjacent Facilities

3.1.2.1   Sewer Lines
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Where the location of the water pipe is not clearly defined in dimensions 
on the drawings, the water pipe shall not be laid closer horizontally than 
3 m  from a sewer except where the bottom of the water pipe will be at 
least 300 mm  above the top of the sewer pipe, in which case the water pipe 
shall not be laid closer horizontally than 1.8 m  from the sewer.  Where 
water lines cross under gravity-flow sewer lines, the sewer pipe, for a 
distance of at least 3 m  each side of the crossing, shall be fully encased 
in concrete or shall be made of pressure pipe with no joint located within 
900 mm  horizontally of the crossing.  Water lines shall in all cases cross 
above sewage force mains or inverted siphons and shall be not less than 600 
mm  above the sewer main.  Joints in the sewer main, closer horizontally 
than 900 mm  to the crossing, shall be encased in concrete.

3.1.2.2   Water Lines

Water lines shall not be laid in the same trench with sewer lines, gas 
lines, fuel lines, or electric wiring.

3.1.2.3   Casing Pipe

Water pipe shall be encased in a sleeve of rigid conduit for the lengths 
shown.  Where sleeves are required, in all other cases, the pipe sleeve 
shall be encased in Class B concrete as indicated in Arizona Department of 
Transportation Specification 501-3.06, ENCASEMENT OF PIPE.  A minimum 
clearance of at least 50 mm  between the inner wall of the sleeve and the 
maximum outside diameter of the sleeved pipe and joints shall be provided.  
Sand bedding or suitable pipe support shall be provided for the water pipe 
through the sleeve.  

3.1.2.4   Structures

Where water pipe is required to be installed within 1 m  of existing 
structures, the water pipe shall be sleeved as required in Paragraph 
"Casing Pipe".  The Contractor shall install the water pipe and sleeve 
ensuring that there will be no damage to the structures and no settlement 
or movement of foundations or footings.

3.1.3   Joint Deflection

3.1.3.1   Offset for Flexible Plastic Pipe

Maximum offset in alignment between adjacent pipe joints shall be as 
recommended by the manufacturer and approved by the Contracting Officer, 
but shall not exceed 5 degrees.

3.1.4   Placing and Laying

Pipe and accessories shall be carefully lowered into the trench by means of 
derrick, ropes, belt slings, or other authorized equipment.  Water-line 
materials shall not be dropped or dumped into the trench.  Abrasion of the 
pipe coating shall be avoided.  Except where necessary in making 
connections with other lines or as authorized by the Contracting Officer, 
pipe shall be laid with the bells facing in the direction of laying.  The 
full length of each section of pipe shall rest solidly upon the pipe bed, 
with recesses excavated to accommodate bells, couplings, and joints.  Pipe 
that has the grade or joint disturbed after laying shall be taken up and 
relaid.  Pipe shall not be laid in water or when trench conditions are 
unsuitable for the work.  Water shall be kept out of the trench until 
joints are complete.  When work is not in progress, open ends of pipe, 

SECTION 02510  Page 10



CONTROL TOWER, LUKE AFB, AZ  
DACA09-99-B-0014  

fittings, and valves shall be securely closed so that no trench water, 
earth, or other substance will enter the pipes or fittings.  Where any part 
of the coating or lining is damaged, the repair shall be made by and at the 
Contractor’s expense in a satisfactory manner.  Pipe ends left for future 
connections shall be valved, plugged, or capped, and anchored, as shown.

3.1.4.1   Piping Connections

Where connections are made between new work and existing mains, the 
connections shall be made by using specials and fittings to suit the actual 
conditions.  When made under pressure, these connections shall be installed 
using standard methods as approved by the Contracting Officer.  Connections 
to existing asbestos-cement pipe shall be made in accordance with ACPPA-01.

3.1.4.2   Penetrations

Pipe passing through walls of valve pits and structures shall be provided 
with ductile-iron or Schedule 40 steel wall sleeves.  Annular space between 
walls and sleeves shall be filled with rich cement mortar.  Annular space 
between pipe and sleeves shall be filled with mastic.

3.1.5   Jointing

3.1.5.1   PVC Plastic Pipe Requirements

a.  Pipe less than 100 mm (4 inch)  diameter:  Solvent cement joints 
shall use sockets conforming to ASTM D 2467.  The solvent cement 
used shall meet the requirements of ASTM D 2564; the joint 
assembly shall be made in accordance with ASTM D 2855 and the 
manufacturer’s specific recommendations.

b.  Pipe 100 through 300 mm  diameter:  Joints shall be elastomeric 
gasket as specified in AWWA C900.  Preformed rubber-ring gaskets 
for elastomeric-gasket joints shall be made in accordance with 
ASTM F 477 and as specified.  Pipe ends for push-on joints shall 
be beveled to facilitate assembly and marked to indicate when the 
pipe is fully seated.  The gasket shall be prelubricated to 
prevent displacement.  The gasket and ring groove in the bell or 
coupling shall match.  The manufacturer of the pipe or fitting 
shall supply the elastomeric gasket.  Couplings shall be provided 
with stops or centering rings to assure that the coupling is 
centered on the joint.  

3.1.5.2   Transition Fittings

Connections between different types of pipe and accessories shall be made 
with transition fittings approved by the Contracting Officer.

3.1.6   Installation of Service Lines

Service lines shall include the pipeline connecting building piping to 
water distribution lines to the connections with the building service at a 
point approximately 1.5 m  outside the building where such building service 
exists.  Where building services are not installed, the Contractor shall 
terminate the service lines approximately 1.5 m  from the site of the 
proposed building at a point designated by the Contracting Officer.  Such 
service lines shall be closed with plugs or caps.  All service stops and 
valves shall be provided with service boxes.  Service lines shall be 
constructed in accordance with the following requirements:
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3.1.6.1   Service Lines 50 mm (2 Inches) and Smaller

Service lines 50 mm (2 inches)  and smaller shall be connected to the main 
by a service clamp.  A corporation stop and a copper gooseneck shall be 
provided with either type of connection.  Maximum sizes for outlets with 
service clamps shall be as in TABLE I.  Where 2 or more gooseneck 
connections to the main are required for an individual service, such 
connections shall be made with standard branch connections.  The total 
clear area of the branches shall be at least equal to the clear area of the 
service which they are to supply.

TABLE I.  SIZE OF CORPORATION STOPS AND OUTLET

   Pipe Size        Outlets w/Service
      mm               Clamps, mm
                   Single & Double Strap
   ___________    _______________________   

      80                    25

     100                    25

     150                    40

     200                    50

     250                    50

     300 & larger           50

NOTE:

a.  Service lines 40 mm (1-1/2 inches)  and smaller shall have a 
service stop.

b.  Service lines 50 mm (2 inches)  in size shall have a gate valve.

3.1.6.2   Service Lines Larger than 50 mm (2 Inches)

Service lines larger than 50 mm (2 inches)  shall be connected to the main 
by a tapped saddle, tapping sleeve and valve, service clamp or reducing 
tee, depending on the main diameter and the service line diameter, and 
shall have a gate valve.  Lines 80 mm (3 inches)  and larger shall use gate 
valves.

3.1.6.3   Service Lines for Sprinkler Supplies

Water service lines used to supply building sprinkler systems for fire 
protection shall be connected to the water distribution main in accordance 
with NFPA 24.

3.1.7   Setting of Valves and Valve Boxes

3.1.7.1   Location of Valves

After delivery, valves, including those in hydrants, shall be drained to 
prevent freezing and shall have the interiors cleaned of all foreign matter 
before installation.  Stuffing boxes shall be tightened and hydrants and 
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valves shall be fully opened and fully closed to ensure that all parts are 
in working condition.  Check, pressure reducing, vacuum, and air relief 
valves shall be installed in valve pits.  Valves and valve boxes shall be 
installed where shown or specified, and shall be set plumb.  Valve boxes 
shall be centered on the valves.  Boxes shall be installed over each 
outside gate valve unless otherwise shown.  Where feasible, valves shall be 
located outside the area of roads and streets.  Earth fill shall be tamped 
around each valve box or pit to a distance of 1.2 m  on all sides of the 
box, or the undisturbed trench face if less than 1.2 m. 

3.1.7.2   Location of Service Boxes

Where water lines are located below paved streets having curbs, the boxes 
shall be installed directly back of the curbs.  Where no curbing exists, 
service boxes shall be installed in accessible locations, beyond the limits 
of street surfacing, walks and driveways.

3.1.8   Tapped Tees and Crosses

Tapped tees and crosses for future connections shall be installed where 
shown.

3.1.9   Thrust Restraint

Plugs, caps, tees and bends deflecting 11.25 degrees or more, either 
vertically or horizontally, on waterlines 100 mm (4 inches)  in diameter or 
larger, and fire hydrants shall be provided with thrust restraints.  Valves 
shall be securely anchored or shall be provided with thrust restraints to 
prevent movement.  Thrust restraints shall be thrust blocks.

3.1.9.1   Thrust Blocks

Thrust blocking shall be concrete of a mix not leaner than:  1 cement, 
2-1/2 sand, 5 gravel; and having a compressive strength of not less than 14 
MPa  after 28 days.  Blocking shall be placed between solid ground and the 
hydrant or fitting to be anchored.  Unless otherwise indicated or directed, 
the base and thrust bearing sides of thrust blocks shall be poured directly 
against undisturbed earth.  The sides of thrust blocks not subject to 
thrust may be poured against forms.  The area of bearing shall be as shown 
or as directed.  Blocking shall be placed so that the fitting joints will 
be accessible for repair.  Steel rods and clamps, protected by galvanizing 
or by coating with bituminous paint, shall be used to anchor vertical down 
bends into gravity thrust blocks.

3.2   HYDROSTATIC TESTS

Where any section of a water line is provided with concrete thrust blocking 
for fittings or hydrants, the hydrostatic tests shall not be made until at 
least 5 days after installation of the concrete thrust blocking, unless 
otherwise approved.

3.2.1   Pressure Test

After the pipe is laid, the joints completed, and the trench partially 
backfilled leaving the joints exposed for examination, the newly laid 
piping or any valved section of piping shall, unless otherwise specified, 
be subjected for 1 hour to a hydrostatic pressure test of 1.38 MPa.   Water 
supply lines designated on the drawings shall be subjected for 1 hour to a 
hydrostatic pressure test of 1.38 MPa.   Each valve shall be opened and 
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closed several times during the test.  Exposed pipe, joints, fittings, 
hydrants, and valves shall be carefully examined during the partially open 
trench test.  Joints showing visible leakage shall be replaced or remade as 
necessary.  Cracked or defective pipe, joints, fittings, hydrants and 
valves discovered in consequence of this pressure test shall be removed and 
replaced with sound material, and the test shall be repeated until the test 
results are satisfactory.  The requirement for the joints to remain exposed 
for the hydrostatic tests may be waived by the Contracting Officer when one 
or more of the following conditions is encountered:

a.  Wet or unstable soil conditions in the trench.

b.  Compliance would require maintaining barricades and walkways 
around and across an open trench in a heavily used area that would 
require continuous surveillance to assure safe conditions.

c.  Maintaining the trench in an open condition would delay completion 
of the project.

The Contractor may request a waiver, setting forth in writing the reasons 
for the request and stating the alternative procedure proposed to comply 
with the required hydrostatic tests.  Backfill placed prior to the tests 
shall be placed in accordance with the requirements of Section 02316
EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS.

3.2.2   Leakage Test

Leakage test shall be conducted after the pressure tests have been 
satisfactorily completed.  The duration of each leakage test shall be at 
least 2 hours, and during the test the water line shall be subjected to not 
less than 1.38 MPa  pressure.  Water supply lines designated on the 
drawings shall be subjected to a pressure equal to 1.38 MPa.   Leakage is 
defined as the quantity of water to be supplied into the newly laid pipe, 
or any valved or approved section, necessary to maintain pressure within 
34.5 kPa (5 psi)  of the specified leakage test pressure after the pipe has 
been filled with water and the air expelled.  Piping installation will not 
be accepted if leakage exceeds the allowable leakage which is determined by 
the following formula:

L = 0.0001351ND(P raised to 0.5 power)

L = Allowable leakage in gallons per hour
N = Number of joints in the length of pipeline tested
D = Nominal diameter of the pipe in inches
P = Average test pressure during the leakage test, in psi gauge

Should any test of pipe disclose leakage greater than that calculated by 
the above formula, the defective joints shall be located and repaired until 
the leakage is within the specified allowance, without additional cost to 
the Government.

3.2.3   Time for Making Test

Except for joint material setting or where concrete thrust blocks 
necessitate a 5-day delay, pipelines jointed with rubber gaskets, 
mechanical or push-on joints, or couplings may be subjected to hydrostatic 
pressure, inspected, and tested for leakage at any time after partial 
completion of backfill.  Cement-mortar lined pipe may be filled with water 
as recommended by the manufacturer before being subjected to the pressure 
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test and subsequent leakage test.

3.2.4   Concurrent Hydrostatic Tests

The Contractor may elect to conduct the hydrostatic tests using either or 
both of the following procedures.  Regardless of the sequence of tests 
employed, the results of pressure tests, leakage tests, and disinfection 
shall be as specified.  Replacement, repair or retesting required shall be 
accomplished by the Contractor at no additional cost to the Government.

a.  Pressure test and leakage test may be conducted concurrently.

b.  Hydrostatic tests and disinfection may be conducted concurrently, 
using the water treated for disinfection to accomplish the 
hydrostatic tests.  If water is lost when treated for disinfection 
and air is admitted to the unit being tested, or if any repair 
procedure results in contamination of the unit, disinfection shall 
be reaccomplished.

3.3   DISINFECTION

3.3.1   Bacteriological Disinfection

Before acceptance of potable water operation, each unit of completed 
waterline shall be disinfected as specified.  After pressure tests have 
been made, the unit to be disinfected shall be thoroughly flushed with 
water until all entrained dirt and mud have been removed before introducing 
the chlorinating material.  The chlorinating material shall be either 
liquid chlorine, calcium hypochlorite, or sodium hypochlorite, conforming 
to paragraph MISCELLANEOUS ITEMS.  The chlorinating material shall provide 
a dosage of not less than 50 ppm and shall be introduced into the water 
lines in an approved manner.  Polyvinyl Chloride (PVC) pipe lines shall be 
chlorinated using only the above specified chlorinating material in 
solution.  The agent shall not be introduced into the line in a dry solid 
state.  The treated water shall be retained in the pipe long enough to 
destroy all non-spore forming bacteria.  Except where a shorter period is 
approved, the retention time shall be at least 24 hours and shall produce 
not less than 25 ppm of free chlorine residual throughout the line at the 
end of the retention period.  Valves on the lines being disinfected shall 
be opened and closed several times during the contact period.  The line 
shall then be flushed with clean water until the residual chlorine is 
reduced to less than 1.0 ppm.  During the flushing period, each fire 
hydrant on the line shall be opened and closed several times.  From several 
points in the unit, personnel from the Contractor’s commercial laboratory 
shall take at least 3 water samples from different points, approved by the 
Contracting Officer, in proper sterilized containers and perform a 
bacterial examination in accordance with state approved methods.  The 
commercial laboratory shall be certified by the state’s approving authority 
for examination of potable water.  The disinfection shall be repeated until 
tests indicate the absence of pollution for at least 2 full days.  The unit 
will not be accepted until satisfactory bacteriological results have been 
obtained.

3.3.2   Lead Residual

Following the bacteriological disinfection and testing, the system shall be 
flushed with a sufficient velocity of water and sufficient tests performed 
at each hot and cold water discharge point until no more than 15 ppb lead 
residuals remain in the system.  All tests and samples shall be performed 
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in accordance with state and, if applicable, Federal regulations.  Samples 
for testing are to be collected after a 6 hour continuous period of no 
flushing, and will be considered first draw samples.  The commercial 
laboratory shall be certified by the state’s approving authority for 
examination of potable water.  Lead residual test results shall be 
submitted to the Contracting Officer.  The system will not be accepted 
until satisfactory bacteriological results and lead residual test results 
have been obtained.  All flushing and testing for lead residuals, including 
all costs, are the responsibility of the Contractor.

3.4   CLEANUP

Upon completion of the installation of water lines, and appurtenances, all 
debris and surplus materials resulting from the work shall be removed.

    -- End of Section --
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SECTION 02531

SANITARY SEWERS

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.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 94 (1996) Ready-Mixed Concrete

ASTM C 150 (1997) Portland Cement

ASTM C 270 (1997) Mortar for Unit Masonry

ASTM C 478 (1996) Precast Reinforced Concrete Manhole 
Sections

ASTM C 478M (1996) Precast Reinforced Concrete Manhole 
Sections (Metric)

ASTM C 828 (1991, R 1996) Low-Pressure Air Test of 
Vitrified Clay Pipe Lines

ASTM C 924 (1989) Concrete Pipe Sewer Lines by 
Low-Pressure Air Test Method

ASTM D 3034 (1994) Type PSM Poly(Vinyl Chloride) (PVC) 
Sewer Pipe and Fittings

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic 
Pipes Using Flexible Elastomeric Seals

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 49 (1994) Hazardous Chemicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flammable 
Liquids, Gases, and Volatile Solids

NFPA 704 (1996) Identification of the Fire Hazards 
of Materials for Emergency Response

UNI-BELL PVC PIPE ASSOCIATION (UBPPA)

UBPPA UNI-B-6 (1990) Recommended Practice for the 
Low-Pressure Air Testing of Installed 
Sewer Pipe 
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1.2   GENERAL REQUIREMENTS

The construction required herein shall include appurtenant structures and 
building sewers to points of connection with the building drains 1.5 m  
outside the building to which the sewer system is to be connected.  The 
Contractor shall replace damaged material and redo unacceptable work at no 
additional cost to the Government.  Excavation and backfilling is specified 
in Section 02316 EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES 
SYSTEMS.  Backfilling shall be accomplished after inspection by the 
Contracting Officer.  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.  The Contractor shall have a copy 
of the manufacturer’s instructions available at the construction site at 
all times and shall follow these instructions unless directed otherwise by 
the Contracting Officer.  Solvents, solvent compounds, lubricants, 
elastomeric gaskets, and any similar materials required to install the 
plastic pipe shall be stored in accordance with the manufacturer’s 
recommendation 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   [Enter Appropriate Subpart Title Here]1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-13 Certificates

Portland Cement; FIO.

Certificates of compliance stating the type of cement used in manufacture 
of concrete pipe, fittings and precast manholes.

Joints.

Certificates of compliance stating that the fittings or gaskets used for 
waste drains or lines are oil resistant.

PART 2   PRODUCTS

2.1   PIPE

Pipe shall be polyvinyl chloride sewer pipe and shall conform to the 
respective specifications and other requirements specified below.

2.1.1   PVC Pipe

ASTM D 3034, Type PSM with a maximum SDR of 26.  Pipe shall have 
elastometric gasketed joints.

2.2   REQUIREMENTS FOR FITTINGS

Fittings shall be compatible with the pipe supplied and shall have a 
strength not less than that of the pipe.  Fittings shall conform to the 
respective specifications and other requirements specified below.

2.2.1   [Enter Appropriate Subpart Title Here]
2.2.1.1   Fittings for PVC Pipe
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ASTM D 3034 for type PSM pipe.  

2.3   JOINTS

Joints installation shall comply with the manufacturer’s instructions.  
Fittings and gaskets utilized shall be certified by the manufacturer as oil 
resistant.

2.3.1   Plastic Pipe Jointing

Flexible plastic pipe (PVC pipe) gasketed joints shall conform to ASTM D 
3212.

2.4   BRANCH CONNECTIONS

Branch connections shall be made by use of regular fittings or solvent 
cemented saddles as approved.  Saddles for PVC pipe shall conform to Table 
4 of ASTM D 3034.

2.5   FRAMES AND COVERS

Frames and covers shall be cast iron, ductile iron or reinforced concrete.  
Cast iron frames and covers shall be as indicated or shall be of type 
suitable for the application, circular, without vent holes.  The frames and 
covers shall have a combined weight of not less than 181.4 kg (400 pounds). 
  Reinforced concrete frames and covers shall be as indicated or shall 
conform to ASTM C 478 or ASTM C 478M.  The word "Sewer" shall be stamped or 
cast into covers so that it is plainly visible.

2.6   CEMENT MORTAR

Cement mortar shall conform to ASTM C 270, Type M with Type II cement.

2.6.1   Portland Cement

Portland cement shall conform to ASTM C 150, Type II for concrete used in 
concrete pipe, concrete pipe fittings, and manholes and type optional with 
the Contractor for cement used in concrete cradle, concrete encasement, and 
thrust blocking.  Cement containing less than 0.60 percent alkalies shall 
be used.

2.6.2   Portland Cement Concrete

Portland cement concrete shall conform to ASTM C 94, compressive strength 
of 28 MPa  at 28 days, except for concrete cradle and encasement or 
concrete blocks for manholes.  Concrete used for cradle and encasement 
shall have a compressive strength of 17 MPa minimum at 28 days.  Concrete 
in place shall be protected from freezing and moisture loss for 7 days.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Adjacent Facilities

3.1.1.1   Water Lines

Where the location of the sewer is not clearly defined by dimensions on the 
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drawings, the sewer shall not be closer horizontally than 3 m  to a 
water-supply main or service line, except that where the bottom of the 
water pipe will be at least 300 mm  above the top of the sewer pipe, the 
horizontal spacing may be a minimum of 2 m.   Where gravity-flow sewers 
cross above water lines, the sewer pipe for a distance of 3 m  on each side 
of the crossing shall be fully encased in concrete or shall be acceptable 
pressure pipe with no joint closer horizontally than 1 m  to the crossing.  
The thickness of the concrete encasement including that at the pipe joints 
shall be not less than 100 mm. 

3.1.1.2   Structural Foundations

Where sewer pipe is to be installed within 1 m  of an existing or proposed 
building or structural foundation such as a retaining wall, control tower 
footing, water tank footing, or any similar structure, the sewer pipe shall 
be sleeved as specified above.  Contractor shall ensure there is no damage 
to these structures, and no settlement or movement of foundations or 
footing.

3.1.2   Pipe Laying

a.  Pipe shall be protected during handling against impact shocks and 
free fall; the pipe interior shall be free of extraneous material.

b.  Pipe laying shall proceed upgrade with the spigot ends of 
bell-and-spigot pipe and tongue ends of tongue-and-groove pipe 
pointing in the direction of the flow.  Each pipe shall be laid 
accurately to the line and grade shown on the drawings.  Pipe 
shall be laid and centered so that the sewer has a uniform invert. 
 As the work progresses, the interior of the sewer shall be 
cleared of all superfluous materials.

c.  Before making pipe joints, all surfaces of the portions of the 
pipe to be joined shall be clean and dry.  Lubricants, primers, 
and adhesives shall be used as recommended by the pipe 
manufacturer.  The joints shall then be placed, fitted, joined, 
and adjusted to obtain the degree of water tightness required.

3.1.2.1   Trenches

Trenches shall be kept free of water and as dry as possible during bedding, 
laying, and jointing and for as long a period as required.  When work is 
not in progress, open ends of pipe and fittings shall be satisfactorily 
closed so that no trench water or other material will enter the pipe or 
fittings.

3.1.2.2   Backfill

As soon as possible after the joint is made, sufficient backfill material 
shall be placed along the pipe to prevent pipe movement off line or grade.  
Plastic pipe shall be completely covered to prevent damage from ultraviolet 
light.

3.1.2.3   Width of Trench

If the maximum width of the trench at the top of the pipe, as specified in 
Section 02316 EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS, 
is exceeded for any reason other than by direction, the Contractor shall 
install, at no additional cost to the Government, concrete cradling, pipe 
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encasement, or other bedding required to support the added load of the 
backfill.

3.1.2.4   Jointing

Joints between different pipe materials shall be made as specified, using 
approved jointing materials.

3.1.2.5   Handling and Storage

Pipe, fittings and joint material shall be handled and stored in accordance 
with the manufacturer’s recommendations.  Storage facilities for plastic 
pipe, fittings, joint materials and solvents shall be classified and marked 
in accordance with NFPA 704, with classification as indicated in NFPA 49 
and NFPA 325-1.

3.1.3   Leakage Tests

Lines shall be tested for leakage by low pressure air testing, infiltration 
tests or exfiltration tests, as appropriate.  Low pressure air testing for 
vitrified clay pipes shall be as prescribed in ASTM C 828.  Low pressure 
air testing for concrete pipes shall be as prescribed in ASTM C 828.  Low 
pressure air testing for PVC pipe shall be as prescribed in UBPPA UNI-B-6.  
Low pressure air testing procedures for other pipe materials shall use the 
pressures and testing times prescribed in ASTM C 828 and ASTM C 924, after 
consultation with the pipe manufacturer.  Prior to infiltration or 
exfiltration tests, the trench shall be backfilled up to at least the lower 
half of the pipe.  If required, sufficient additional backfill shall be 
placed to prevent pipe movement during testing, leaving the joints 
uncovered to permit inspection.  Visible leaks encountered shall be 
corrected regardless of leakage test results.  When the water table is 600 
mm  or more above the top of the pipe at the upper end of the pipeline 
section to be tested, infiltration shall be measured using a suitable weir 
or other device acceptable to the Contracting Officer.  When the 
Contracting Officer determines that infiltration cannot be properly tested, 
an exfiltration test shall be made by filling the line to be tested with 
water so that a head of at least 600 mm  is provided above both the water 
table and the top of the pipe at the upper end of the pipeline to be 
tested.  The filled line shall be allowed to stand until the pipe has 
reached its maximum absorption, but not less than 4 hours.  After 
absorption, the head shall be re-established.  The amount of water required 
to maintain this water level during a 2-hour test period shall be measured. 
Leakage as measured by either the infiltration test or exfiltration test 
shall not exceed 50 mL per 5 mm diameter per 100 m of pipeline per hour.  
When leakage exceeds the maximum amount specified, satisfactory correction 
shall be made and retesting accomplished.  Testing, correction, and 
retesting shall be made at no additional cost to the Government.

3.1.4   Test for Deflection

When flexible pipe is used, a deflection test shall be made on the entire 
length of the installed pipeline not less than 30 days after the completion 
of all work including the leakage test, backfill, and placement of any 
fill, grading, paving, concrete, or superimposed loads.  Deflection shall 
be determined by use of a deflection device or by use of a spherical, 
spheroidal, or elliptical ball, a cylinder, or circular sections fused to a 
common shaft.  The ball, cylinder, or circular sections shall have a 
diameter, or minor diameter as applicable, of 92.5 percent of the inside 
diameter of the pipe, but 95 percent for RPMP and RTRP.  A tolerance of 
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plus 0.5 percent will be permitted.  The ball, cylinder, or circular 
sections shall be of a homogeneous material throughout, shall have a 
density greater than 1.0 as related to water at 4.0 degrees C (39.2 degrees 
F),  and shall have a surface brinell hardness of not less than 150.  The 
device shall be center bored and through bolted with a 6 mm (1/4 inch)  
minimum diameter steel shaft having a yield strength of 480 MPa (70,000 psi)
  or more, with eyes at each end for attaching pulling cables.  The eye 
shall be suitably backed with flange or heavy washer; a pull exerted on the 
opposite end of the shaft shall produce compression throughout the remote 
end of the ball, cylinder or circular section.  Circular sections shall be 
spaced so that the distance from the external faces of the front and back 
sections shall equal or exceed the diameter of the circular section.  
Failure of the ball, cylinder, or circular section to pass freely through a 
pipe run, either by being pulled through or by being flushed through with 
water, shall be cause for rejection of that run.  When a deflection device 
is used for the test in lieu of the ball, cylinder, or circular sections 
described, such device shall be approved prior to use.  The device shall be 
sensitive to 1.0 percent of the diameter of the pipe being measured and 
shall be accurate to 1.0 percent of the indicated dimension.  Installed 
pipe showing deflections greater than 7.5 percent of the normal diameter of 
the pipe, or 5 percent for RTRP and RPMP, shall be retested by a run from 
the opposite direction.  If the retest also fails, the suspect pipe shall 
be replaced at no cost to the Government.

3.2   CONNECTING TO EXISTING MANHOLES

Pipe connections to existing manholes shall be made so that finish work 
will conform as nearly as practicable to the applicable requirements 
specified for new manholes, including all necessary concrete work, cutting, 
and shaping.  The connection shall be centered on the manhole.  Holes for 
the new pipe shall be of sufficient diameter to allow packing cement mortar 
around the entire periphery of the pipe but no larger than 1.5 times the 
diameter of the pipe.  Cutting the manhole shall be done in a manner that 
will cause the least damage to the walls.

3.3   BUILDING CONNECTIONS

Building connections shall include the lines to and connection with the 
building waste drainage piping at a point approximately 1.5 m  outside the 
building, unless otherwise indicated.  Where building drain piping is not 
installed, the Contractor shall terminate the building connections 
approximately 1.5 m  from the site of the building at a point and in a 
manner designated.

3.4   CLEANOUTS AND OTHER APPURTENANCES

Cleanouts and other appurtenances shall be installed where shown on the 
drawings or as directed by the Contracting Officer, and shall conform to 
the detail of the drawings.

    -- End of Section --
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SECTION 02722

AGGREGATE BASE COURSE

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.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29/C 29M (1997) Bulk Density ("Unit Weight") and 
Voids in Aggregate

ASTM C 117 (1995) Materials Finer Than 75 micrometer 
(No. 200) Sieve in Mineral Aggregates by 
Washing

ASTM C 127 (1988; R 1993) Specific Gravity and 
Absorption of Course Aggregate

ASTM C 128 (1993) Specific Gravity and Absorption of 
Fine Aggregate

ASTM C 131 (1996) Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion 
and Impact in the Los Angeles Machine

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 75 (1987; R 1992) Sampling Aggregates

ASTM D 1556 (1990; R 1996) Density and Unit Weight of 
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m.))

ASTM D 2487 (1993) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1996) Water Content of Soil and Rock in 
Place by Nuclear Methods (Shallow Depth)
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ASTM D 4318 (1995a) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

ASTM E 11 (1995) Wire Cloth Sieves for Testing 
Purposes

1.2   DEFINITIONS

For the purposes of this specification, the following definitions apply.

1.2.1   Aggregate Base Course

Aggregate base course (ABC) is well graded, durable aggregate uniformly 
moistened and mechanically stabilized by compaction.

1.2.2   Degree of Compaction

Degree of compaction shall be expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Plant, Equipment, and Tools; FIO.

List of proposed equipment to be used in performance of construction work, 
including descriptive data.

SD-09 Reports

Sampling and testing; GA.  Field Density Tests; GA.

Calibration curves and related test results prior to using the device or 
equipment being calibrated.  Copies of field test results within 24 hours 
after the tests are performed.  Certified copies of test results for 
approval not less than 30 days before material is required for the work.

SD-18 Records

Waybills and Delivery Tickets; FIO.

Copies of waybills and delivery tickets during the progress of the work.  
Before the final statement is allowed, the Contractor shall file certified 
waybills and certified delivery tickets for all aggregates actually used.

1.4   SAMPLING AND TESTING

Sampling and testing shall be the responsibility of the Contractor.  
Sampling and testing shall be performed by a testing laboratory approved in 
accordance with Section 01451 CONTRACTOR QUALITY CONTROL.  Work requiring 
testing will not be permitted until the testing laboratory has been 
inspected and approved.  The materials shall be tested to establish 
compliance with the specified requirements; testing shall be performed at 

SECTION 02722  Page 4



CONTROL TOWER, LUKE AFB, AZ  
DACA09-99-B-0014  

the specified frequency.  The Contracting Officer may specify the time and 
location of the tests.  Copies of test results shall be furnished to the 
Contracting Officer within 24 hours of completion of the tests.

1.4.1   Sampling

Samples for laboratory testing shall be taken in conformance with ASTM D 75. 
 When deemed necessary, the sampling will be observed by the Contracting 
Officer.

1.4.2   Tests

The following tests shall be performed in conformance with the applicable 
standards listed.

1.4.2.1   Sieve Analysis

Sieve analysis shall be made in conformance with ASTM C 117 and ASTM C 136 
and the requirements of Arizona Test Method 201.  Sieves shall conform to 
ASTM E 11.

1.4.2.2   Liquid Limit and Plasticity Index

Liquid limit and plasticity index shall be determined in accordance with 
ASTM D 4318.

1.4.2.3   Moisture-Density Determinations

The maximum density and optimum moisture content shall be determined in 
accordance with ASTM D 1557.

1.4.2.4   Field Density Tests

Density shall be field measured in accordance with ASTM D 1556 or ASTM D 
2922.  For the method presented in ASTM D 1556 the base plate as shown in 
the drawing shall be used. For the method presented in ASTM D 2922 the 
calibration curves shall be checked and adjusted if necessary using only 
the sand cone method as described in paragraph Calibration, of the ASTM 
publication.  Tests performed in accordance with ASTM D 2922 result in a 
wet unit weight of soil and when using this method, ASTM D 3017 shall be 
used to determine the moisture content of the soil.  The calibration curves 
furnished with the moisture gauges shall also be checked along with density 
calibration checks as described in ASTM D 3017.  The calibration checks of 
both the density and moisture gauges shall be made by the prepared 
containers of material method, as described in paragraph Calibration of 
ASTM D 2922, on each different type of material being tested at the 
beginning of a job and at intervals as directed.

1.4.2.5   Wear Test

Wear tests shall be made on ABC course material in conformance with ASTM C 
131.

1.4.3   Testing Frequency

1.4.3.1   Initial Tests

One of each of the following tests shall be performed on the proposed 
material prior to commencing construction to demonstrate that the proposed 
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material meets all specified requirements when furnished.  If materials 
from more than one source are going to be utilized, this testing shall be 
completed for each source.

a.  Sieve Analysis including 0.02 mm size material.

b.  Liquid limit and plasticity index moisture-density 
relationship.

c.  Moisture-density relationship.

d.  Wear.

1.4.3.2   In Place Tests

One of each of the following tests shall be performed on samples taken from 
the placed and compacted ABC.  Samples shall be taken and tested at the 
rates indicated.

     a.  Density tests shall be performed on every lift of material placed 
and at a frequency of one set of tests for every 250 square meters, or 
portion thereof, of completed area.

     b.  Sieve Analysis including 0.02 mm size material shall be performed 
for every 500 metric tons, or portion thereof, of material placed.

     c.  Liquid limit and plasticity index tests shall be performed at the 
same frequency as the sieve analysis.

1.4.4   Approval of Material

The source of the material shall be selected 30 days prior to the time the 
material will be required in the work.  Tentative approval of material will 
be based on initial test results.  Final approval of the materials will be 
based on sieve analysis, liquid limit, and plasticity index tests performed 
on samples taken from the completed and fully compacted ABC.

1.5   WEATHER LIMITATIONS

Construction shall be done when the atmospheric temperature is above 2 
degrees C.  When the temperature falls below 2 degrees C, the Contractor 
shall protect all completed areas by approved methods against detrimental 
effects of freezing.  Completed areas damaged by freezing, rainfall, or 
other weather conditions shall be corrected to meet specified requirements.

1.6   PLANT, EQUIPMENT, AND TOOLS

All plant, equipment, and tools used in the performance of the work will be 
subject to approval before the work is started and shall be maintained in 
satisfactory working condition at all times.  The equipment shall be 
adequate and shall have the capability of producing the required 
compaction, meeting grade controls, thickness control, and smoothness 
requirements as set forth herein.

PART 2   PRODUCTS

2.1   AGGREGATES

The ABC shall consist of clean, sound, durable particles of crushed stone, 
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crushed slag, crushed gravel, crushed recycled concrete, angular sand, or 
other approved material.  ABC shall be free of lumps of clay, organic 
matter, and other objectionable materials or coatings.  The portion 
retained on the 4.75 mm sieve shall be known as coarse aggregate; that 
portion passing the 4.75 mm sieve shall be known as fine aggregate.

2.1.1   Coarse Aggregate

Coarse aggregates shall be angular particles of uniform density.  When the 
coarse aggregate is supplied from more than one source, aggregate from each 
source shall meet the specified requirements and shall be stockpiled 
separately.

     a.  Crushed Gravel:  Crushed gravel shall be manufactured by crushing 
gravels, and shall meet all the requirements specified below.

     b.  Crushed Stone:  Crushed stone shall consist of freshly mined 
quarry rock, and shall meet all the requirements specified below.

     c.  Crushed Recycled Concrete:  Crushed recycled concrete shall 
consist of previously hardened portland cement concrete or other concrete 
containing pozzolanic binder material.  The recycled material shall be free 
of all reinforcing steel, bituminous concrete surfacing, and any other 
foreign material and shall be crushed and processed to meet the required 
gradations for coarse aggregate.  Crushed recycled concrete shall meet all 
other applicable requirements specified below.

     d.  Crushed Slag:  Crushed slag shall be an air-cooled blast-furnace 
product having an air dry unit weight of not less than 1045 kg/cubic meter 
as determined by ASTM C 29/C 29M, and shall meet all the requirements 
specified below.

2.1.1.1   Aggregate Base Course

ABC coarse aggregate shall not show more than 40 percent loss when 
subjected to the Los Angeles abrasion test in accordance with ASTM C 131.  
The amount of flat and elongated particles shall not exceed 30 percent.  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.  In the portion retained on each sieve specified, the crushed aggregates 
shall contain at least 30 percent by weight of crushed pieces having two or 
more freshly fractured faces with the area of each face being at least 
equal to 75 percent of the smallest midsectional area of the piece.  When 
two fractures are contiguous, the angle between planes of the fractures 
must be at least 30 degrees in order to count as two fractured faces.  
Crushed gravel shall be manufactured from gravel particles 50 percent of 
which, by weight, are retained on the maximum size sieve listed in TABLE 1.

2.1.2   Fine Aggregate

Fine aggregates shall be angular particles of uniform density.  When the 
fine aggregate is supplied from more than one source, aggregate from each 
source shall meet the specified requirements.

2.1.2.1   Aggregate Base Course

ABC fine aggregate shall consist of screenings, angular sand, crushed 
recycled concrete fines, or other finely divided mineral matter processed 
or naturally combined with the coarse aggregate.
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2.1.3   Gradation Requirements

The specified gradation requirements shall apply to the completed base 
course.  The aggregates shall have a maximum size of 25.0 mm and shall be 
continuously well graded within the limits specified in TABLE 1.  Sieves 
shall conform to ASTM E 11.

TABLE 1.  GRADATION OF AGGREGATES

Percentage by Weight Passing Square-Mesh Sieve

        Sieve
        Designation         No. 1          No. 2 
        --------------------------------------------------------

        37.5 mm                             100 
        25.0 mm               100         90-100 
        19.0 mm            90-100           
        2.36 mm             35-55          35-55 
        0.075 mm              0-8            0-8 

NOTE 1:  Particles having diameters less than 0.02 mm shall not be in 
excess of 3 percent by weight of the total sample tested.

NOTE 2:  The values are based on aggregates of uniform specific gravity.  
If materials from different sources are used for the coarse and fine 
aggregates, they shall be tested in accordance with ASTM C 127 and ASTM C 
128 to determine their specific gravities.  If the specific gravities vary 
by more than 10 percent, the percentages passing the various sieves shall 
be corrected as directed by the Contracting Officer.

2.1.4   Liquid Limit and Plasticity Index

Liquid limit and plasticity index requirements shall apply to the completed 
course and shall also apply to any component that is blended to meet the 
required gradation.  The portion of any component or of the completed 
course passing the 0.425 mm sieve shall be either nonplastic or have a 
liquid limit not greater than 25 and a plasticity index not greater than 3.

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

When the ABC is constructed in more than one layer, the previously 
constructed layer shall be cleaned of loose and foreign matter by sweeping 
with power sweepers or power brooms, except that hand brooms may be used in 
areas where power cleaning is not practicable.  Adequate drainage shall be 
provided during the entire period of construction to prevent water from 
collecting or standing on the working area.  Line and grade stakes shall be 
provided as necessary for control.  Grade stakes shall be in lines parallel 
to the centerline of the area under construction and suitably spaced for 
string lining.

3.2   OPERATION OF AGGREGATE SOURCES

Aggregates shall be obtained from offsite sources.
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3.3   STOCKPILING MATERIAL

Prior to stockpiling of material, storage sites shall be cleared and 
leveled by the Contractor.  All materials, including approved material 
available from excavation and grading, shall be stockpiled in the manner 
and at the locations designated.  Aggregates shall be stockpiled on the 
cleared and leveled areas designated by the Contracting Officer to prevent 
segregation.  Materials obtained from different sources shall be stockpiled 
separately.

3.4   PREPARATION OF UNDERLYING COURSE

Prior to constructing the ABC, the underlying course or subgrade shall be 
cleaned of all foreign substances.  At the time of construction of the ABC, 
the underlying course shall contain no frozen material.  The surface of the 
underlying course or subgrade shall meet specified compaction and surface 
tolerances.  The underlying course shall conform to Section 02300 EARTHWORK. 
 Ruts or soft yielding spots in the underlying courses, areas having 
inadequate compaction, and deviations of the surface from the requirements 
set forth herein shall be corrected by loosening and removing soft or 
unsatisfactory material and by adding approved material, reshaping to line 
and grade, and recompacting to specified density requirements.  For 
cohesionless underlying courses containing sands or gravels, as defined in 
ASTM D 2487, the surface shall be stabilized prior to placement of the ABC. 
 Stabilization shall be accomplished by mixing ABC into the underlying 
course and compacting by approved methods.  The stabilized material shall 
be considered as part of the underlying course and shall meet all 
requirements of the underlying course.  The finished underlying course 
shall not be disturbed by traffic or other operations and shall be 
maintained by the Contractor in a satisfactory condition until the ABC is 
placed.

3.5   INSTALLATION

3.5.1   Mixing the Materials

The coarse and fine aggregates shall be mixed in a stationary plant, or in 
a traveling plant or bucket loader on an approved paved working area.  The 
Contractor shall make adjustments in mixing procedures or in equipment as 
directed to obtain true grades, to minimize segregation or degradation, to 
obtain the required water content, and to insure a satisfactory ABC meeting 
all requirements of this specification.

3.5.2   Placing

The mixed material shall be placed on the prepared subgrade or subbase in 
layers of uniform thickness with an approved spreader.  When a compacted 
layer 150 mm or less in thickness is required, the material shall be placed 
in a single layer.  When a compacted layer in excess of 150 mm is required, 
the material shall be placed in layers of equal thickness.  No layer shall 
exceed 150 mm or less than 75mm when compacted.  The layers shall be so 
placed that when compacted they will be true to the grades or levels 
required with the least possible surface disturbance.  Where the ABC is 
placed in more than one layer, the previously constructed layers shall be 
cleaned of loose and foreign matter by sweeping with power sweepers, power 
brooms, or hand brooms, as directed.  Such adjustments in placing 
procedures or equipment shall be made as may be directed to obtain true 
grades, to minimize segregation and degradation, to adjust the water 
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content, and to insure an acceptable ABC.

3.5.3   Grade Control

The finished and completed ABC shall conform to the lines, grades, and 
cross sections shown.  Underlying material(s) shall be excavated and 
prepared at sufficient depth for the required ABC thickness so that the 
finished ABC with the subsequent surface course will meet the designated 
grades.

3.5.4   Edges of Base Course

The ABC shall be placed so that the completed section will be a minimum of 
1.5 m wider, on all sides, than the next layer that will be placed above 
it.  Additionally, approved fill material shall be placed along the outer 
edges of ABC in sufficient quantities to compact to the thickness of the 
course being constructed, or to the thickness of each layer in a multiple 
layer course, allowing in each operation at least a 600 mm width of this 
material to be rolled and compacted simultaneously with rolling and 
compacting of each layer of ABC.  If this base course material is to be 
placed adjacent to another pavement section, then the layers for both of 
these sections shall be placed and compacted along this edge at the same 
time.

3.5.5   Compaction

Each layer of the ABC shall be compacted as specified with approved 
compaction equipment.  Water content shall be maintained during the 
compaction procedure to within plus or minus 3 percent of the optimum water 
content determined from laboratory tests as specified in paragraph SAMPLING 
AND TESTING.  Rolling shall begin at the outside edge of the surface and 
proceed to the center, overlapping on successive trips at least one-half 
the width of the roller.  Alternate trips of the roller shall be slightly 
different lengths.  Speed of the roller shall be such that displacement of 
the aggregate does not occur.  In all places not accessible to the rollers, 
the mixture shall be compacted with hand-operated power tampers.  
Compaction shall continue until each layer has a degree of compaction that 
is at least 100 percent of laboratory maximum density through the full 
depth of the layer.  The Contractor shall make such adjustments in 
compacting or finishing procedures as may be directed to obtain true 
grades, to minimize segregation and degradation, to reduce or increase 
water content, and to ensure a satisfactory ABC.  Any materials that are 
found to be unsatisfactory shall be removed and replaced with satisfactory 
material or reworked, as directed, to meet the requirements of this 
specification.

3.5.6   Thickness

Compacted thickness of the aggregate course shall be as indicated.  No 
individual layer shall exceed 150 mm nor be less than 75 mm in compacted 
thickness.  The total compacted thickness of the ABC course shall be within 
13 mm of the thickness indicated.  Where the measured thickness is more than
 13 mm deficient, such areas shall be corrected by scarifying, adding new 
material of proper gradation, reblading, and recompacting as directed.  
Where the measured thickness is more than 13 mm  thicker than indicated, 
the course shall be considered as conforming to the specified thickness 
requirements.  Average job thickness shall be the average of all thickness 
measurements taken for the job, but shall be within 6 mm  of the thickness 
indicated.  The total thickness of the ABC course shall be measured at 
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intervals in such a manner as to ensure one measurement for each 500 square 
meters of base course.  Measurements shall be made in 75 mm diameter test 
holes penetrating the base course.

3.5.7   Proof Rolling

Proof rolling of the areas indicated shall be in addition to the compaction 
specified and shall consist of the application of 30 coverages with a heavy 
pneumatic-tired roller having four or more tires, each loaded to a minimum 
of 13,600 kg and inflated to a minimum of 1035 kPa.  In areas designated, 
proof rolling shall be applied to the top of the underlying material on 
which ABC is laid and to each layer of ABC.  Water content of the 
underlying material shall be maintained at optimum or at the percentage 
directed from start of compaction to completion of proof rolling of that 
layer.  Water content of each layer of the ABC shall be maintained at the 
optimum percentage directed from start of compaction to completion of proof 
rolling.  Any ABC materials or any underlying materials that produce 
unsatisfactory results by proof rolling shall be removed and replaced with 
satisfactory materials, recompacted and proof rolled to meet these 
specifications.

3.5.8   Finishing

The surface of the top layer of ABC shall be finished after final compaction
 and proof rolling by cutting any overbuild to grade and rolling with a 
steel-wheeled roller.  Thin layers of material shall not be added to the 
top layer of base course to meet grade.  If the elevation of the top layer 
of  ABC is 13 mm or more below grade, then the top layer should be 
scarified to a depth of at least 75 mm and new material shall be blended in , 
compacted and proof rolled to bring to grade.  Adjustments to rolling and 
finishing procedures shall be made as directed to minimize segregation and 
degradation, obtain grades, maintain moisture content, and insure an 
acceptable base course.  Should the surface become rough, corrugated, 
uneven in texture, or traffic marked prior to completion, the 
unsatisfactory portion shall be scarified, reworked and recompacted or it 
shall be replaced as directed.

3.5.9   Smoothness

The surface of the top layer shall show no deviations in excess of 10 mm 
when tested with a 3.05 meter  straightedge.  Measurements shall be taken 
in successive positions parallel to the centerline of the area to be paved. 
 Measurements shall also be taken perpendicular to the centerline at 15 
meter intervals.  Deviations exceeding this amount shall be corrected by 
removing material and replacing with new material, or by reworking existing 
material and compacting it to meet these specifications.

3.6   TRAFFIC

Traffic shall not be allowed on the completed ABC.  

3.7   MAINTENANCE

The ABC shall be maintained in a satisfactory condition until the full 
pavement section is completed and accepted.  Maintenance shall include 
immediate repairs to any defects and shall be repeated as often as 
necessary to keep the area intact.  Any ABC that is not paved over prior to 
the onset of winter, shall be retested to verify that it still complies 
with the requirements of this specification.  Any area of ABC that is 
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damaged shall be reworked or replaced as necessary to comply with this 
specification.

3.8   DISPOSAL OF UNSATISFACTORY MATERIALS

Any unsuitable materials that must be removed shall be disposed of as directed. 
 No additional payments will be made for materials that must be replaced.

    -- End of Section --
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SECTION 02741

BITUMINOUS PAVING FOR ROADS, STREETS AND OPEN STORAGE AREAS

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.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29/C 29M (1997) Bulk Density (Unit Weight) and 
Voids in Aggregate

ASTM C 117 (1995) Materials Finer than 75 micrometer 
(No. 200) Sieve in Mineral Aggregates by 
Washing

ASTM C 127 (1988; R 1993) Specific Gravity and 
Absorption of Coarse Aggregate

ASTM C 128 (1993) Specific Gravity and Absorption of 
Fine Aggregate

ASTM C 131 (1996) Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion 
and Impact in the Los Angeles Machine

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM C 183 (1995a) Sampling and the Amount of Testing 
of Hydraulic Cement

ASTM D 5 (1995) Penetration of Bituminous Materials

ASTM D 75 (1987; R 1992) Sampling Aggregates

ASTM D 140 (1993) Sampling Bituminous Materials

ASTM D 946 (1982; R 1993) Penetration-Graded Asphalt 
Cement for Use in Pavement Construction

ASTM D 1856 (1995a) Recovery of Asphalt from Solution 
by Abson Method

ASTM D 2041 (1995) Theoretical Maximum Specific 
Gravity and Density of Bituminous Paving 
Mixtures

ASTM D 2172 (1995) Quantitative Extraction of Bitumen 
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from Bituminous Paving Mixtures

ASTM D 2216 (1992) Laboratory Determination of Water 
(Moisture) Content of Soil and Rock

ASTM D 3515 (1996) Hot-Mixed, Hot-Laid Bituminous 
Paving Mixtures

ASTM D 4791 (1995) Flat Particles, Elongated 
Particles, or Flat and Elongated Particles 
in Coarse Aggregate

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-09 Reports

Bituminous Pavement; FIO.

Copies of test results.

SD-14 Samples

Bituminous Pavement; GA.

Samples of the materials in the quantities indicated below for the job mix 
formula.

   Aggregate and mineral filler (if needed)     100 kg
   to be blended in approximately the same
   proportions as used in the project

   Asphalt Cement                                20 liters

Aggregate samples when new sources are developed, with a plan for 
operation, 30 days before starting production.  Samples of the asphalt 
cement specified, not less than 15 days before production.

SD-18 Records

Waybills and Delivery Tickets; FIO.

Waybills and delivery tickets, during progress of the work.

1.3   PLANT, EQUIPMENT, MACHINES, AND TOOLS

1.3.1   General

The bituminous plant shall be of such capacity to produce the quantities of 
bituminous mixtures required.  Hauling equipment, paving machines, rollers, 
miscellaneous equipment, and tools shall be provided in sufficient numbers 
and capacity and in proper working condition to place the bituminous paving 
mixtures at a rate equal to the plant output.
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1.3.2   Mixing Plants

The mixing plant shall be an automatic or semiautomatic controlled 
commercially manufactured unit designed and operated to consistently 
produce a mixture within the job-mix formula (JMF).  The plant shall 
conform to the requirements of AASHTO M 156 and the Arizona Department of 
Transportation Standard Specifications.  Drum mixers shall be prequalified 
at the production rate to be used during actual mix production.  The 
prequalification tests will include extraction and recovery of the asphalt 
cement in accordance with ASTM D 2172 and ASTM D 1856.  The penetration of 
the recovered asphalt binder shall not be less than 60 percent of the 
original penetration, as measured in accordance with ASTM D 5.

1.3.3   Straightedge

The Contractor shall furnish and maintain at the site, in good condition, 
one 3.66 m (12-foot)  straightedge for each bituminous paver.  Straightedge 
shall be made available for Government use.  Straightedges shall be 
constructed of aluminum or other lightweight metal and shall have blades of 
box or box-girder cross section with flat bottom reinforced to ensure 
rigidity and accuracy.  Straightedges shall have handles to facilitate 
movement on pavement.

1.4   WEATHER LIMITATIONS

Unless otherwise directed, bituminous courses shall not be constructed when 
temperature of the surface of the existing pavement or base course is below 
5 degrees C. Asphalt concrete shall only be placed only when the surface is 
dry, and when the atmospheric temperature in the shade is 5 degrees F or 
above.  No asphalt concrete shall be placed when the weather is foggy or 
rainy, or when the base on which the material is to be placed contains 
moisture in excess of the optimum.  Asphalt concrete shall only be placed 
when the Contracting Officer determines that the weather conditions are 
suitable.

1.5   PROTECTION OF PAVEMENT

After final rolling, no vehicular traffic of any kind shall be permitted on 
the pavement until the pavement has cooled to 60 degrees C. 

1.6   GRADE AND SURFACE-SMOOTHNESS REQUIREMENTS

Finished surface of bituminous courses, when tested as specified below and 
in paragraph ACCEPTABILITY OF WORK, shall conform to gradeline and 
elevations shown and to surface-smoothness requirements specified.

1.6.1   Plan Grade

The grade of the completed surface shall not deviate more than 15.2 mm 
(0.05 foot)  from the plan grade.

1.6.2   Surface Smoothness

When a 3.66 m (12-foot)  straightedge is laid on the surface parallel with 
the centerline of the paved area or transverse from crown to pavement edge, 
the surface shall vary not more than 6.4 mm (1/4 inch)  from the 
straightedge.

1.7   GRADE CONTROL
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Lines and grades shall be established and maintained by means of line and 
grade stakes placed at site of work in accordance with the Special Contract 
Requirements.  Elevations of bench marks used by the Contractor for 
controlling pavement operations at the site of work will be determined, 
established, and maintained by the Government.  Finished pavement 
elevations shall be established and controlled at the site of work by the 
Contractor in accordance with bench mark elevations furnished by the 
Contracting Officer.

1.8   SAMPLING AND TESTING

1.8.1   Aggregates

1.8.1.1   General

Samples of aggregates shall be furnished by the Contractor for approval of 
aggregate sources and stockpiles prior to the start of production and at 
times during production of the bituminous mixtures.  Times and points of 
sampling will be designated by the Contracting Officer.  Samples will be 
the basis of approval of specific sources or stockpiles of aggregates for 
aggregate requirements.  Unless otherwise directed, ASTM D 75 shall be used 
in sampling coarse and fine aggregate, and ASTM C 183 shall be used in 
sampling mineral filler.  All tests necessary to determine compliance with 
requirements specified herein will be made by the Government.

1.8.1.2   Sources

Sources of aggregates shall be selected well in advance of the time the 
materials are required in the work.  If a previously developed source is 
selected, evidence shall be submitted 15 days before starting production, 
indicating that the central-plant hot-mix bituminous pavements constructed 
with the aggregates have had a satisfactory service record of at least five 
years under similar climatic and traffic conditions.  The Contracting 
Officer will make such tests and other investigations as necessary to 
determine whether aggregates meeting requirements specified herein can be 
produced from proposed sources.  If a sample of material from a new source 
fails to meet specification requirements, the material represented by the 
sample shall be replaced, and the cost of testing the replaced sample will 
be at the expense of the Contractor.  Approval of the source of aggregate 
does not relieve the Contractor of responsibility for delivery at the 
jobsite of aggregates that meet the requirements specified herein.

1.8.2   Bituminous Materials

Samples of bituminous materials shall be obtained by the Contractor; 
sampling shall be in accordance with ASTM D 140.  Tests necessary to 
determine conformance with requirements specified herein will be performed 
by the Government without cost to the Contractor.  Sources where bituminous 
materials are obtained shall be selected in advance of the time when 
materials will be required in the work.  In addition to initial 
qualification testing of bituminous materials, samples shall be taken 
before and during construction when shipments of bituminous materials are 
received or when necessary to assure some condition of handling or storage 
has not been detrimental to the bituminous material.  The samples will be 
taken by the Contractor and tested by the Contracting Officer.

1.8.3   Bituminous Mixtures
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Sampling and testing of bituminous mixtures will be accomplished by the 
Contracting Officer.

1.9   DELIVERY, STORAGE, AND HANDLING OF MATERIALS

1.9.1   Mineral Aggregates

Mineral aggregates shall be delivered to the site of the bituminous mixing 
plant and stockpiled in such manner as to preclude fracturing of aggregate 
particles, segregation, contamination, or intermingling of different 
materials in the stockpiles or cold-feed hoppers.  Mineral filler shall be 
delivered, stored, and introduced into the mixing plant in a manner to 
preclude exposure to moisture or other detrimental conditions.

1.9.2   Bituminous Materials

Bituminous materials shall be maintained at appropriate temperature during 
storage but shall not be heated by application of direct flame to walls of 
storage tanks or transfer lines.  Storage tanks, transfer lines, and weigh 
buckets shall be thoroughly cleaned before a different type or grade of 
bitumen is introduced into the system.  The asphalt cement shall be heated 
sufficiently to allow satisfactory pumping of the material; however, the 
storage temperature shall be maintained below 150 degrees C. 

Tarpaulins shall be furnished and used to cover all loads during 
transportation if difficulties in in spreading, finishing, or compacting, 
as determined by the Engineer, are experienced and the temperature of the 
mixture taken at a point 150 millimeters below the exposed top surface is 
below 90 degrees C at the point of delivery in the truck.  No free treating 
fluid shall be present in the truck bodies at the time of asphalt concrete 
loading.  Diesel fuel shall not be used as a treating fluid.

The handling of the completed mixture shall at all times be such as to 
prevent segregation, and the material as spread shall be free of areas of 
excess coarse, or fine material.  Float rock developed in the process of 
raking shall be placed on an underlying coarse or otherwise disposed of.  
In no case shall it be scattered over the surface of a final course.  

1.10   ACCESS TO PLANT AND EQUIPMENT

The Contracting Officer shall have access at all times to all parts of the 
paving plant for checking adequacy of the equipment in use; inspecting 
operation of the plant; verifying weights, proportions, and character of 
materials; and checking temperatures maintained in preparation of the 
mixtures.

1.11   WAYBILLS AND DELIVERY TICKETS

Before the final statement is allowed, the Contractor shall file with the 
Contracting Officer certified waybills and certified delivery tickets for 
all aggregates and bituminous materials actually used in construction.

PART 2   PRODUCTS

2.1   BITUMINOUS HOT MIX

Bituminous hot mix shall consist of coarse aggregate, fine aggregate, 
mineral filler, bituminous material, and approved additives, if required, 
of the qualities and in the proportions specified and shall conform to the 
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requirements contained in paragraphs PROPORTIONING OF MIXTURE and 
ACCEPTABILITY OF WORK.

2.1.1   Aggregates

Aggregates shall consist of crushed stone, crushed gravel, crushed slag, 
screening, sand, and mineral filler, as required.  The portion of materials 
retained on the 4.75 mm  sieve shall be known as coarse aggregate, the 
portion passing the 4.75 mm  sieve and retained on the 0.075 millimeter  
sieve as fine aggregate, and the portion passing the 0.075 millimeter  
sieve as mineral filler.  Aggregate gradation shall conform to gradation(s) 
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 aggregates vary by more than 0.2 in specific 
gravity.

TABLE I.  MINERAL AGGREGATE - PERCENTAGE BY WEIGHT PASSING

                          Sieve       12.5 mm
                          Size         Mix
                          _____       _____ 

                          38 mm        --- 
                          25 mm        100 
                          19 mm       97-100 
                        12.5 mm       85-100
                         9.5 mm       70-90
                        4.75 mm       50-75
                        1.18 mm       35-65 
                         0.3 mm       20-40
                        0.15 mm        --- 
                       0.075 mm        2-8 

a.  The ratio of the percentage of aggregate by weight passing the 0.3  
seive, to that passing the 1.18 sieve, shall not exceed 65 percent of all 
dense graded asphalt concrete mixture.

2.1.1.1   Coarse Aggregate

Coarse aggregate shall consist of clean, sound, durable particles meeting 
the following requirements.

     a.  Percentage of loss shall not exceed 40 after 500 revolutions, as 
determined in accordance with ASTM C 131.

     b.  The dry weight of crushed slag shall not be less than 1200 
kg/cubic m,  as determined in accordance with ASTM C 29/C 29M.

     c.  Crushed gravel retained on the 1.18 mm  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 70 
percent of the smallest midsectional area of piece.  When two fractures are 
contiguous, the angle between planes of fractures shall be at least 30 
degrees to count as two fractured faces.

     d.  Particle shape of crushed aggregates shall be essentially cubical. 
The quantity of flat and elongated particles in any sieve size shall not 
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exceed 25 percent by weight, when determined in accordance with ASTM D 4791.

2.1.1.2   Fine Aggregate

Fine aggregate shall consist 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 
0.600 millimeter  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 0.075 millimeter  sieve.  Natural sand shall be clean 
and free from clay and organic matter.  

2.1.1.3   Mineral Filler

Mineral filler shall conform to AASHTO M-17.  The mineral filler shall be 
dry hydrated lime conforming to the requirements of ASTM C-207 Type N, or 
other approved mineral filler shall be added to the aggregate in accordance 
with the requirements contained herein.  The amount of mineral filler shall 
be determined by the Contracting Officer.  The method of adding the mineral 
filler shall be such that the aggregate is uniformly distributed without 
loss or waste within the material prior to adding the asphalt mixture.

2.1.2   Bituminous Material

Asphalt cement shall conform to ASTM D 946, Grade AC-10 to AC-40.

2.1.3   Additives

The use of additives such as antistripping and antifoaming agents is 
subject to approval.

2.2   PROPORTIONING OF MIXTURE

2.2.1   Job Mix Formula

The JMF for the bituminous mixture will be furnished the Contractor by the 
Contracting Officer.  The Contractor shall furnish samples of materials for 
mix design.  Blending of the aggregates will be accomplished by the 
Government.  No payment will be made for mixtures produced prior to the 
approval of the JMF.  The formula will indicate the percentage of each 
stockpile and mineral filler, the percentage of each size aggregate, the 
percentage of bitumen, and the temperature of the completed mixture when 
discharged from the mixer.  Tolerances are given in TABLE II for asphalt 
content, temperature, and aggregate grading for tests conducted on the mix 
as discharged from the mixing plant; however, the final evaluation of 
aggregate gradation and asphalt content will be based on paragraph 
ACCEPTABILITY OF WORK.  Bituminous mix that deviates more than 4 degrees C  
from the JMF shall be rejected.  The JMF may be adjusted during 
construction to improve paving mixtures, as directed, without adjustments 
in the contract unit prices.
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TABLE II.  JOB-MIX TOLERANCES

                                                            Tolerance,
                Material                                   Plus or Minus
                ________                                   _____________

     Aggregate passing 4.75 mm sieve or larger               6 percent
     Aggregate passing 1.18 and 0.3 mm sieves                6 percent
     Aggregate passing 75 micrometer sieve                   2 percent
     Temperature of mixing                                  4 degrees C

The tolerances used in conjuction with the job-mix formula shall be such 
that the resulting gradation shall be within the specification limits.  The 
amount of liquid asphalt, by weight, to be added to the different 
gradations of the mineral aggregate shall be as specified and determined by 
the Contracting Officer.  The amount specified by the Contracting Officer 
shall be within the following range of the percentages of the total mixed 
material:

     Mix Description                          Percentage of Asphalt Range
     12.5 mm                                          5.5 to 6.5
     
The allowable tolerance in percentage of asphalt content from that 
percentage specified by the Contracting Officer, when sampled and tested in 
accordance with AASHTO T-164 and T-168 as modified by the Contractor shall 
be plus or minus 0.4 percent.

After the job-mix formula has been approved and the mixing plan selected, 
the Contractor and/or his supplier shall not change either of the above or 
utilize additional mixing plants without prior approval of the Contracting 
Officer.

2.2.2   Test Properties of Bituminous Mixtures

Finished mixture shall meet requirements described below when tested in 
accordance with the Arizona Department of Transportation Standard 
Specification 406, ASPHALTIC CONCRETE.  All samples will be compacted with 
50 blows of specified hammer on each side of sample.  When bituminous 
mixture fails to meet the requirements specified below, the paving 
operation shall be stopped until the cause of noncompliance is determined 
and corrected.

2.2.2.1   Stability, Flow, and Voids

Requirements for stability, flow, and voids are given in the Arizona 
Department of Transportation Standard Specification 406, APHALTIC CONCRETE.

The Contracting Officer may permit deviations from limits specified when 
gyratory method of design is used to develop the JMF.

The Contracting Officer may permit deviation from limits specified for 
voids filled with bitumen in the intermediate course in order to stay 
within limits for percent voids total mix.

When the water-absorption value of the entire blend of aggregate does not 
exceed 2.5 percent as determined in accordance with ASTM C 127and ASTM C 128, 
the aggregate is designated as nonabsorptive.  The theoretical specific 
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gravity computed from the apparent specific gravity or ASTM D 2041 will be 
used in computing voids total mix and voids filled with bitumen, and the 
mixture shall meet requirements in TABLE III.

When the water-absorption value of the entire blend of aggregate exceeds 
2.5 percent as determined in accordance with ASTM C 127 and ASTM C 128, the 
aggregate is designated as absorptive.  The theoretical specific gravity 
computed from the bulk-impregnated specific gravity method contained in 
ASTM D 2041 shall be used in computing percentages of voids total mix and 
voids filled with bitumen; the mixture shall meet requirements in TABLE IV.

2.2.2.2   Stability

The index of retained stability must be greater than 75 percent as 
determined by ASTM D 1559 and the Arizona Department of Transportation 
Standard Specification 406, ASPHALTIC CONCRETE.  When the index of retained 
stability is less than 75, the aggregate stripping tendencies may be 
countered by the use of hydrated lime or by treating the bitumen with an 
approved antistripping agent.  The hydrated lime is considered as mineral 
filler and should be considered in the gradation requirements.  The amount 
of hydrated lime or antistripping agent added to bitumen shall be 
sufficient, as approved, to produce an index of retained stability of not 
less than 75 percent.  No additional payment will be made to the Contractor 
for addition of antistripping agent required.

PART 3   EXECUTION

3.1   BASE COURSE CONDITIONING

The surface of the base course will be inspected for adequate compaction 
and surface tolerances specified in Section ACCEPTABILITY OF WORK of this 
specification.  Unsatisfactory areas shall be corrected.

The base prepared by the Contractor, on which the asphalt concrete is to be 
placed, shall be smooth, firm, and true to grade and cross-section as shown 
on the plans, and shall be so maintained throughout the period of placing 
asphalt concrete.  If necessary, in order to obtain the specified base 
condition, and if ordered to by the Contracting Officer, a leveling course 
of asphalt concrete compacted in layers not exceeding 50 millimeters in 
thickness or aggregate base shall be spread to level irregularities such as 
dips, depressions, and sags.  All irregularities such as humps or highspots 
shall be removed in order to provide a smooth base of uniform grade and 
cross-section, so that subsequent surfacing will be of uniform thickness.

No additional compensation will be allowed for the furnishing and placing 
of these materials, and full compensation for all materials and for all 
work incidental to the correcting of irregularities will be considered as 
included in the contract price for asphalt concrete.

3.2   EXISTING PAVEMENT CONDITIONING

3.3   PREPARATION OF BITUMINOUS MIXTURES

Rates of feed of aggregates shall be regulated so that the moisture content 
and temperature of aggregates will be within specified tolerances.  
Aggregates, mineral filler, and bitumen shall be conveyed into the mixer in 
proportionate quantities required to meet the JMF.  Mixing time shall be as 
required to obtain a uniform coating of the aggregate with the bituminous 
material.  Temperature of bitumen at time of mixing shall not exceed 150 
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degrees C.   Temperature of aggregate and mineral filler in the mixer shall 
not exceed 160 degrees C  when bitumen is added.  Overheated and carbonized 
mixtures or mixtures that foam shall not be used.

3.4   WATER CONTENT OF AGGREGATES

Drying operations shall reduce the water content of mixture to less than 
0.75 percent.  The water content test will be conducted in accordance with 
ASTM D 2216; the weight of the sample shall be at least 500 grams.  If the 
water content is determined on hot bin samples, the water content will be a 
weighted average based on composition of blend.

3.5   STORAGE OF BITUMINOUS PAVING MIXTURE

Storage shall conform to the applicable requirements of ASTM D 3515; 
however, in no case shall the mixture be stored for more than 4 hours.

3.6   TRANSPORTATION OF BITUMINOUS MIXTURE

Transportation from paving plant to site shall be in trucks having tight, 
clean, smooth beds lightly coated with an approved releasing agent to 
prevent adhesion of the mixture to the truck bodies.  Excessive releasing 
agent shall be drained prior to loading.  Each load shall be covered with 
canvas or other approved material of ample size to protect mixture from 
weather and to prevent loss of heat.  Loads that have crusts of cold, 
unworkable material or that have become wet will be rejected.  Hauling over 
freshly placed material will not be permitted.

3.7   SURFACE PREPARATION OF UNDERLYING COURSE

Prior to placing of the intermediate or wearing course, the underlying 
course shall be cleaned of all foreign or objectionable matter with power 
brooms and hand brooms.

3.8   PRIME COATING

Surfaces of previously constructed base course shall be sprayed with a coat 
of bituminous material conforming to Section 02748 BITUMINOUS TACK AND 
PRIME COATS.

3.9   TACK COATING

Contact surfaces of previously constructed pavement, curbs, manholes, and 
other structures shall be sprayed with a thin coat of bituminous material 
conforming to Section 02748 BITUMINOUS TACK AND PRIME COATS.

3.10   PLACING

Bituminous courses shall be constructed only when the base course or 
existing pavement has no free water on the surface.  Bituminous mixtures 
shall not be placed without ample time to complete spreading and rolling 
during daylight hours, unless approved satisfactory artificial lighting is 
provided.

A leveling course shall be used when specified, or as directed in writing 
by the Contracting Officer, to bring existing pavement to a uniform grade 
prior to placing overlay or other course.  

After the prime coat or tack coat has been applied, the leveling course 
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mixture shall be spread to the proper width and to such depth as will 
compact to the required thickness.  Actual quantities of the mixture 
required will be determined by the Contracting Officer. 

The distance to which a leveling course may be spread in advance of 
covering it with the following course shall be as ordered by the 
Contracting Officer.

3.10.1   Offsetting Joints

The wearing course shall be placed so that longitudinal joints of the 
wearing course will be offset from joints in the intermediate course by at 
least 300 mm.   Transverse joints in the wearing course shall be offset by 
at least 600 mm  from transverse joints in the intermediate course.

3.10.2   General Requirements for Use of Mechanical Spreader

Range of temperatures of mixtures, when dumped into the mechanical 
spreader, shall be as determined by the Contracting Officer.  Mixtures 
having temperatures less than 110 degrees C  when dumped into the 
mechanical spreader shall not be used.  The mechanical spreader shall be 
adjusted and the speed regulated 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 
indicated.  Placing with respect to center line areas with crowned sections 
or high side of areas with one-way slope shall be as directed.  Each lot of 
material placed shall conform to requirements specified in paragraph 
ACCEPTABILITY OF WORK.  Placing of the mixture shall be as nearly 
continuous as possible, and speed of placing shall be adjusted, as 
directed, to permit proper rolling.  When segregation occurs in the mixture 
during placing, the spreading operation shall be suspended until the cause 
is determined and corrected.

3.10.3   Placing Strips Succeeding Initial Strips

In placing each succeeding strip after initial strip has been spread and 
compacted as specified below, the screed of the mechanical spreader shall 
overlap the previously placed strip 50 to 75 mm  and be sufficiently high 
so that compaction produces a smooth dense joint.  Mixture placed on the 
edge of a previously placed strip by the mechanical spreader shall be 
pushed back to the edge of the strip by use of a lute.  Excess mixture 
shall be removed and wasted.

3.10.4   Handspreading in Lieu of Machine Spreading

In areas where the use of machine spreading is impractical, the mixture 
shall be spread by hand.  Spreading shall be in a manner to prevent 
segregation.  The mixture shall be spread uniformly with hot rakes in a 
loose layer of thickness that, when compacted, will conform to required 
grade, density, and thickness.

3.11   COMPACTION OF MIXTURE

Rolling shall begin as soon after placing as the mixture will bear a roller 
without undue displacement.  Delays in rolling freshly spread mixture will 
not be permitted.  After initial rolling, preliminary tests of crown, 
grade, and smoothness shall be made by the Contractor.  Deficiencies shall 
be corrected so that the finished course will conform to requirements for 
grade and smoothness specified herein.  Crown, grade, and smoothness will 
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be checked in each lot of completed pavement by the Contracting Officer for 
compliance and will be evaluated as specified in paragraph ACCEPTABILITY OF 
WORK.  After the Contractor is assured of meeting crown, grade, and 
smoothness requirements, rolling shall be continued until a mat density of 
97.0 to 100.0 percent and a joint density of 95.0 to 100.0 percent of 
density of laboratory-compacted specimens of the same mixture is obtained.  
The density will be determined and evaluated as specified in paragraph 
ACCEPTABILITY OF WORK.  Places inaccessible to rollers shall be thoroughly 
compacted with hot hand tampers.

3.11.1   Testing of Mixture

At the start of the plant operation, a quantity of mixture shall be 
prepared that is sufficient to construct a test section at least 15 m  
long, two spreader widths wide and of thickness to be used in the project.  
Mixture shall be placed, spread, and rolled with equipment to be used in 
the project and in accordance with the requirements specified above.  This 
test section shall be tested and evaluated as a lot and shall conform to 
all specified requirements.  If test results are satisfactory, the test 
section shall remain in place as part of the completed pavement.  If tests 
indicate that the pavement does not conform to specification requirements, 
necessary adjustments to plant operations and rolling procedures shall be 
made immediately, and test section will be evaluated as specified in 
paragraph ACCEPTABILITY OF WORK.  Additional test sections, as directed, 
shall be constructed and sampled for conformance to specification 
requirements.  In no case shall the Contractor start full production of an 
intermediate or wearing course mixture without approval.

3.11.2   Correcting Deficient Areas

Mixtures that become contaminated or are defective shall be removed to the 
full thickness of the course.  Edges of the area to be removed shall be cut 
so that sides are perpendicular and parallel to the direction of traffic 
and so that the edges are vertical.  Edges shall be sprayed with bituminous 
materials conforming to Section 02748 BITUMINOUS TACK AND PRIME COATS.  
Fresh paving mixture shall be placed in the excavated areas in sufficient 
quantity so that the finished surface will conform to grade and smoothness 
requirements.  Paving mixture shall be compacted to the density specified 
herein.  Skin patching of an area that has been rolled shall not be 
permitted.

3.12   JOINTS

3.12.1   General

Joints between old and new pavements, between successive work days, or 
joints that have become cold (less than 80 degrees C ) shall be made to 
ensure continuous bond between the old and new sections of the course.  All 
joints shall have the same texture and smoothness as other sections of the 
course.  Contact surfaces of previously constructed pavements coated by 
dust, sand, or other objectionable material shall be cleaned by brushing or 
shall be cut back as directed.  When directed by the Contracting Officer, 
the surface against which new material is placed shall be sprayed with a 
thin, uniform coat of bituminous material conforming to Section 02748 
BITUMINOUS TACK AND PRIME COATS.  Material shall be applied far enough in 
advance of placement of a fresh mixture to ensure adequate curing.  Care 
shall be taken to prevent damage or contamination of the sprayed surface.

3.12.2   Transverse Joints
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The roller shall pass over the unprotected end of a strip of freshly placed 
material only when placing is discontinued or delivery of the mixture is 
interrupted to the extent that the material in place may become cold.  In 
all cases, prior to continuing placement, the edge of previously placed 
pavement shall be cut back to expose an even vertical surface for full 
thickness of the course.  In continuing placement of a strip, the 
mechanical spreader shall be positioned 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.

3.12.3   Longitudinal Joints

Edges of a previously placed strip shall be prepared such that the pavement 
in and immediately adjacent to the joint between this strip and the 
succeeding strip meets the requirements for grade, smoothness, and density 
specified in paragraph ACCEPTABILITY OF WORK.

3.13   ACCEPTABILITY OF WORK

3.13.1   General

A lot shall be that quantity of construction that will be evaluated for 
compliance with specification requirements.  A lot shall be equal to 1000 
metric tons.  The Government will conduct all initial acceptance tests.  
Additional tests required to determine acceptability of nonconforming 
material will be preformed by the Government at the expense of the 
Contractor.

3.13.1.1   Lot Evaluation

In order to evaluate aggregate gradation, asphalt content, density, grade, 
and smoothness, each lot shall be divided into four equal sublots.  For 
density determination, one random sample shall be taken from the mat, and 
one random sample shall be taken from the joint of each sublot.  A coring 
machine will be used for taking mat and joint samples from the completed 
pavement.  Core samples will be taken with the coring machine centered over 
the joint.  After air drying to a constant weight, random samples obtained 
from the mat shall be used for density determination in accordance with 
AASHTO T 166, AASHTO T 209, and the Arizona Department of Transportation 
Standard Specification 406, ASPHALTIC CONCRETE.  Samples for determining 
asphalt content and aggregate gradation shall be taken from loaded trucks 
within each sublot.  Asphalt content shall be determined in accordance with 
ASTM D 2172, Method A or B.  Aggregate gradation shall be determined for 
the mix by testing the recovered aggregate in accordance with ASTM C 136 
and ASTM C 117.

3.13.1.2   Lot Failure

When a lot of material fails to meet the specification requirements, that 
lot shall be removed and replaced or accepted at a reduced price.  

3.13.1.3   Optional Sampling and Testing

The Contracting Officer reserves the right to sample and test any area 
which appears to deviate from the specification requirements.  Testing in 
these areas will be in addition to the lot testing, and the requirements 
for these areas will be the same as those for a lot.
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3.13.2   Grade

Grade-conformance tests will be conducted by the Government.  The finished 
surface of the pavement will be tested for conformance with plan-grade 
requirements.  Within 5 working days after completion of placement of a 
particular lot, the Contracting Officer will inform the Contractor in 
writing of results of grade-conformance tests.  The finished grade of each 
pavement area shall be determined by running lines of levels at intervals 
of 8 m  or less longitudinally and transversely to determine the elevation 
of the completed pavement.  When more than 5 percent of all measurements 
made within a lot are outside the tolerances specified in paragraph GRADE 
AND SURFACE-SMOOTHNESS REQUIREMENTS, that lot will fail to meet 
specification requirements.  In areas where the grade exceeds the 
plan-grade tolerances given in paragraph GRADE AND SURFACE-SMOOTHNESS 
REQUIREMENTS by more than 50 percent, the Contractor shall remove the 
deficient area and replace with fresh paving mixture at no additional cost 
to the Government.  Sufficient material shall be removed to allow at least 
1 inch of asphalt concrete to be placed.  Skin patching for correcting low 
areas or planing for correcting high areas shall not be permitted.

3.13.3   Surface Smoothness

After completion of final rolling of a lot, the compacted surface will be 
tested by the Contracting Officer with a 3.66 m (12-foot)  straightedge.  
Measurements will be made perpendicular to and across all mats at distances 
along the mat not to exceed 8 m.   Location and deviation from straightedge 
of all measurements will be recorded.  When more than 5 percent of all 
measurements along the mat within a lot exceed the specified tolerance, 
that lot will fail to meet specification requirements.  Any joint or mat 
area surface deviation which exceeds the tolerance given in paragraph GRADE 
AND SURFACE-SMOOTHNESS REQUIREMENTS by more than 50 percent shall be 
corrected to meet the specification requirements.  The Contractor shall 
remove the deficient area and replace with fresh paving mixture at no 
additional cost to the Government.  Sufficient material shall be removed to 
allow at least 25 mm  of asphalt concrete to be placed.  Skin patching for 
correcting low areas or planing for correcting high areas shall not be 
permitted.

    -- End of Section --
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SECTION 02748

BITUMINOUS TACK AND PRIME COATS

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.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO T 40 (1978; R 1983) Sampling Bituminous 
Materials

AMERICAN SOCIETY OF TESTING AND MATERIALS (ASTM)

ASTM D 140 (1993) Sampling Bituminous Materials

ASTM D 977 (1991) Emulsified Asphalt

ASTM D 2397 (1994) Cationic Emulsified Asphalt

ASTM D 2995 (1993) Determining Application Rate of 
Bituminous Distributors 

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-09 Reports

Tests; FIO.

Copies of all test results for bituminous materials, within 24 hours of 
completion of tests.  Certified copies of the manufacturer’s test reports 
indicating compliance with applicable specified requirements, not less than 
30 days before the material is required in the work.

SD-18 Records

Waybills and Delivery Tickets; FIO.

Waybills and delivery tickets, during progress of the work.

1.3   PLANT, EQUIPMENT, MACHINES AND TOOLS

1.3.1   General Requirements
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Plant, equipment, machines and tools used in the work shall be subject to 
approval and shall be maintained in a satisfactory working condition at all 
times.

1.3.2   Bituminous Distributor

The distributor shall have pneumatic tires of such size and number to 
prevent rutting, shoving or otherwise damaging the base surface or other 
layers in the pavement structure.  The distributor shall be designed and 
equipped to spray the bituminous material in a uniform coverage at the 
specified temperature, at readily determined and controlled rates with an 
allowable variation from the specified rate of not more than plus or minus 
5 percent, and at variable widths.  Distributor equipment shall include 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.  The distributor shall be equipped to circulate and 
agitate the bituminous material during the heating process.

1.3.3   Power Brooms and Power Blowers

Power brooms and power blowers shall be suitable for cleaning the surfaces 
to which the bituminous coat is to be applied.

1.4   WEATHER LIMITATIONS

Bituminous coat shall be applied only when the surface to receive the 
bituminous coat is dry.  Bituminous coat shall be applied only when the 
atmospheric temperature in the shade is 10 degrees C or above and when the 
temperature has not been below 2 degrees C  for the 12 hours prior to 
application.

PART 2   PRODUCTS

2.1   TACK COAT

Emulsified asphalt shall conform to ASTM D 2397 Grade SS-1h.

2.2   PRIME COAT

Emulsified asphalt shall conform to ASTM D 977 or ASTM D 2397, Grades SS-1, 
SS-1h, CSS-1, or CSS-1h.

PART 3   EXECUTION

3.1   PREPARATION OF SURFACE

Immediately before applying the bituminous coat, all loose material, dirt, 
clay, or other objectionable material shall be removed from the surface to 
be treated.  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.
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3.2.1   Tack Coat

Bituminous material for the tack coat shall be applied in quantities of not 
less than 0.20 liter  nor more than 0.70 liter per square meter  of 
pavement surface.

3.2.2   Prime Coat

Bituminous material for the prime coat shall be applied in quantities of 
not less than 0.70 liter  nor more than 1.80 liters per square meter  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 square 
mm/sec,  kinematic.  The temperature viscosity relation shall be furnished 
to the Contracting Officer.

3.3.2   Temperature Ranges

The viscosity requirements shall determine the application temperature to 
be used.  The following is a normal range of application temperatures:

Emulsions
                               -------------

                   RS-1                         20-60 degrees C
                   SS-1                         20-70 degrees C
                   SS-1h                        20-70 degrees C
                   CSS-1                        20-70 degrees C
                   CSS-1h                       20-70 degrees C

*These temperature ranges exceed the flash point of the material and care 
should be taken in their heating.

3.4   APPLICATION

Following preparation and subsequent inspection of the surface, the 
bituminous coat shall be applied at the specified rate with uniform 
distribution over the surface to be treated.  All areas and spots missed by 
the distributor shall be properly treated with the hand spray.  Until the 
succeeding layer of pavement is placed, the surface shall be maintained by 
protecting the surface against damage and by repairing deficient areas at 
no additional cost to the Government.  If required, clean dry sand shall be 
spread 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 shall be permitted within 8 meters  of heating, distributing, and 
transferring operations of bituminous material other than bituminous 
emulsions.  To obtain uniform application of the prime coat on the surface 
treated at the junction of previous and subsequent applications, building 
paper shall be spread on the surface for a sufficient distance back from 
the ends of each application to start and stop the prime coat on the paper. 
 Immediately after application, the building paper shall be removed and 
destroyed.

3.5   CURING PERIOD
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Following application of the bituminous material and prior to application 
of the succeeding layer of pavement, the bituminous coat shall be allowed 
to cure and to obtain evaporation of any volatiles or moisture.  Prime coat 
shall be allowed 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.

3.6   FIELD QUALITY CONTROL

Samples of the bituminous material used shall be obtained by the Contractor 
as directed, under the supervision of the Contracting Officer.  The sample 
may be retained and tested by the Government at no cost to the Contractor.

3.7   SAMPLING AND TESTING

Sampling and testing shall be performed 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 D 140 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.

3.7.2   Calibration Test

The Contractor shall 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.  Calibration of the bituminous 
distributor shall be in accordance with ASTM D 2995.

3.7.3   Trial Applications

Before providing the complete bituminous coat, three lengths of at least 30 
meters  for the full width of the distributor bar shall be applied to 
evaluate the amount of bituminous material that can be satisfactorily 
applied.

3.7.3.1   Tack Coat Trial Application Rate

Unless otherwise authorized, the trial application rate of bituminous tack 
coat materials shall be applied in the amount of 0.20 liters per square 
meter.   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, the trial application rate of bituminous 
materials shall be applied in the amount of 1.10 liters per square meter.   
Other trial applications shall be made using various amounts of material as 
may be deemed necessary.

3.7.4   Sampling and Testing During Construction
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Quality control sampling and testing shall be performed as required in 
paragraph FIELD QUALITY CONTROL.

    -- End of Section --
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SECTION 02760

FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS

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 this text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 509 (1994) Elastomeric Cellular Preformed 
Gasket and Sealing Material

ASTM D 789 (1994) Determination of Relative 
Viscosity, Melting Point, and Moisture 
Content of Polyamide (PA)

ASTM D 3569 (1985; R 1991) Joint Sealant, Hot-Applied, 
Elastomeric, Jet-Fuel-Resistant-Type for 
Portland Cement Concrete Pavements 

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-06 Instructions

Manufacturer’s Recommendations; GA.

Where installation procedures, or any part thereof, are required to be in 
accordance with the manufacturer’s recommendations, printed copies of these 
recommendations, 15 days prior to use on the project.  Installation of the 
material will not be allowed until the recommendations are received.   
Failure to furnish these recommendations can be cause for rejection of the 
material.

SD-07 Schedules

Construction Equipment List; FIO.

List of proposed equipment to be used in performance of construction work 
including descriptive data, 15 days prior to use on the project.

SD-14 Samples

Materials; GA.

Samples of the materials (sealant, primer if required, and backup 
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material), in sufficient quantity for testing and approval 15 days prior to 
the beginning of work.  No material will be allowed to be used until it has 
been approved.

1.3   SAFETY

Joint sealant shall not be placed within 8 meters  of any liquid oxygen 
(LOX) equipment, LOX storage, or LOX piping.  Joints in this area shall be 
thoroughly cleaned and left unsealed.

1.4   TEST REQUIREMENTS

The joint sealant and backup or separating material shall be tested for 
conformance with the referenced applicable material specification.  Testing 
of the materials shall be performed in an approved independent laboratory 
and certified copies of the test reports shall be submitted and approved 15 
days prior to the use of the materials at the job site.  Samples will be 
retained by the Government for possible future testing should the materials 
appear defective during or after application.  Conformance with the 
requirements of the laboratory tests specified will not constitute final 
acceptance of the materials.  Final acceptance will be based on the 
performance of the in-place materials.

1.5   EQUIPMENT

Machines, tools, and equipment used in the performance of the work required 
by this section shall be approved before the work is started and shall be 
maintained in satisfactory condition at all times.

1.5.1   Joint Cleaning Equipment

1.5.1.1   Tractor-Mounted Routing Tool

The routing tool used for removing old sealant from the joints shall be of 
such shape and dimensions and so mounted on the tractor that it will not 
damage the sides of the joints.  The tool shall be designed so that it can 
be adjusted to remove the old material to varying depths as required.  The 
use of V-shaped tools or rotary impact routing devices will not be 
permitted.  Hand-operated spindle routing devices may be used to clean and 
enlarge random cracks.

1.5.1.2   Concrete Saw

A self-propelled power saw with water-cooled diamond or abrasive saw blades 
will be provided for cutting joints to the depths and widths specified or 
for refacing joints or cleaning sawed joints where sandblasting does not 
provide a clean joint.

1.5.1.3   Sandblasting Equipment

Sandblasting equipment shall include an air compressor, hose, and 
long-wearing venturi-type nozzle of proper size, shape and opening.  The 
maximum nozzle opening should not exceed 6.4 mm (1/4 inch).   The air 
compressor shall be portable and shall be capable of furnishing not less 
than 71 liters per second (150 cubic feet per minute)  and maintaining a 
line pressure of not less than 621 kPa (90 psi)  at the nozzle while in 
use.   Compressor capability under job conditions must be demonstrated 
before approval.  The compressor shall be equipped with traps that will 
maintain the compressed air free of oil and water.  The nozzle shall have 
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an adjustable guide that will hold the nozzle aligned with the joint 
approximately 1 inch above the pavement surface.  The height, angle of 
inclination and the size of the nozzle shall be adjusted as necessary to 
secure satisfactory results.

1.5.1.4   Waterblasting Equipment

Waterblasting equipment shall include a trailer-mounted water tank, pumps, 
high-pressure hose, wand with safety release cutoff control, nozzle, and 
auxiliary water resupply equipment.  The water tank and auxiliary resupply 
equipment shall be of sufficient capacity to permit continuous operations. 
The nozzle shall have an adjustable guide that will hold the nozzle aligned 
with the joint approximately 1 inch above the pavement surface.  The 
height, angle of inclination and the size of the nozzle shall be adjustable 
as necessary to obtain satisfactory results.  A pressure gauge mounted at 
the pump shall show at all times the pressure in pounds per square inch at 
which the equipment is operating.

1.5.1.5   Hand Tools

Hand tools may be used, when approved, for removing defective sealant from 
a crack and repairing or cleaning the crack faces.

1.5.2   Sealing Equipment

1.5.2.1   Hot-Poured Sealing Equipment

The unit applicators used for heating and installing ASTM D 3406 or ASTM D 
3569 joint sealant materials shall be mobile and shall be equipped with a 
double-boiler, agitator-type kettle with an oil medium in the outer space 
for heat transfer; a direct-connected pressure-type extruding device with a 
nozzle shaped for inserting in the joint to be filled; positive temperature 
devices for controlling the temperature of the transfer oil and sealant; 
and a recording type thermometer for indicating the temperature of the 
sealant.  The applicator unit shall be designed so that the sealant will 
circulate through the delivery hose and return to the inner kettle when not 
in use.

1.6   TRIAL JOINT SEALANT INSTALLATION

Prior to the cleaning and sealing of the joints for the entire project, a 
test section of at least 60 m  long shall be prepared using the specified 
materials and approved equipment, so as to demonstrate the proposed joint 
preparation and sealing of all types of joints in the project.  Following 
the completion of the test section and before any other joint is sealed, 
the test section shall be inspected to determine that the materials and 
installation meet the requirements specified.  If it is determined that the 
materials or installation do not meet the requirements, the materials shall 
be removed, and the joints shall be recleaned and resealed at no cost to 
the Government.  When the test section meets the requirements, it may be 
incorporated into the permanent work and paid for at the contract unit 
price per linear foot for sealing items scheduled.   All other joints shall 
be prepared and sealed in the manner approved for sealing the test section.

1.7   DELIVERY AND STORAGE

Materials delivered to the job site shall be inspected for defects, 
unloaded, and stored with a minimum of handling to avoid damage.  Storage 
facilities shall be provided by the Contractor at the job site for 
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maintaining materials at the temperatures and conditions recommended by the 
manufacturer.

1.8   ENVIRONMENTAL CONDITIONS

The ambient air temperature and the pavement temperature within the joint 
wall shall be a minimum of 10 degrees C  and rising at the time of 
application of the materials.  Sealant shall not be applied if moisture is 
observed in the joint.

PART 2   PRODUCTS

2.1   SEALANTS

Materials for sealing cracks in the various paved areas indicated on the 
drawings shall be according to ASTM 3406 or ASTM 3569.

2.2   PRIMERS

Primers, when their use is recommended by the manufacturer of the sealant, 
shall be as recommended by the manufacturer of the sealant.

2.3   BACKUP MATERIALS

The backup material shall be a compressible, nonshrinking, nonstaining, 
nonabsorbing material and shall be nonreactive with the joint sealant.  The 
material shall have a melting point at least 3 degrees C  greater than the 
pouring temperature of the sealant being used when tested in accordance 
with ASTM D 789.  The material shall have a water absorption of not more 
than 5 percent of the sample weight when tested in accordance with ASTM C 
509.  The backup material shall be 25 plus or minus 5 percent larger in 
diameter than the nominal width of the crack.

2.4   BOND BREAKING TAPES

The bond breaking tape or separating material shall be a flexible, 
nonshrinkable, nonabsorbing, nonstaining, and nonreacting adhesive-backed 
tape.  The material shall have a melting point at least 3 degrees C  
greater than the pouring temperature of the sealant being used when tested 
in accordance with ASTM D 789.  The bond breaker tape shall be 
approximately 3 mm  wider than the nominal width of the joint and shall not 
bond to the joint sealant.

PART 3   EXECUTION

3.1   PREPARATION OF JOINTS

Immediately before the installation of the sealant, the joints shall be 
thoroughly cleaned to remove all laitance, curing compound, filler, 
protrusions of hardened concrete, and old sealant from the sides and upper 
edges of the joint space to be sealed.

3.1.1   [Enter Appropriate Subpart Title Here]
3.1.2   Sawing

3.1.2.1   Facing of Joints

Facing of joints shall be accomplished using a concrete saw as specified in 
paragraph EQUIPMENT to saw through sawed and filler-type joints to loosen 
and remove material until the joint is clean and open to the full specified 
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width and depth.  The blade shall be stiffened with a sufficient number of 
suitable dummy (used) blades or washers.  Immediately following the sawing 
operation, the joint opening shall be thoroughly cleaned using a water jet 
to remove all saw cuttings and debris.

3.1.3   Waterblasting

The newly exposed concrete joint faces and the pavement surfaces extending 
a minimum of 13 mm  from the joint edges shall be waterblasted clean.  A 
multiple-pass technique shall be used until the surfaces are free of dust, 
dirt, curing compound, filler, old sealant residue, or any foreign debris 
that might prevent the bonding of the sealant to the concrete.  After final 
cleaning and immediately prior to sealing, the joints shall be blown out 
with compressed air and left completely free of debris and water.

3.1.4   Back-Up Material

When the joint opening is of a greater depth than indicated for the sealant 
depth, the lower portion of the joint opening shall be plugged or sealed 
off using a back-up material to prevent the entrance of the sealant below 
the specified depth.  Care shall be taken to ensure that the backup 
material is placed at the specified depth and is not stretched or twisted 
during installation.

3.1.5   Bond Breaking Tape

Where inserts or filler materials contain bitumen, or the depth of the 
joint opening does not allow for the use of a backup material, a bond 
breaker separating tape will be inserted to prevent incompatibility with 
the filler materials and three-sided adhesion of the sealant.  The tape 
shall be securely bonded to the bottom of the joint opening so it will not 
float up into the new sealant.

3.1.6   Rate of Progress of Joint Preparation

The stages of joint preparation which include sandblasting, air pressure 
cleaning and placing of the back-up material shall be limited to only that 
lineal footage that can be sealed during the same day.

3.2   PREPARATION OF SEALANT

3.2.1   Hot-Poured Sealants

Sealants conforming to ASTM D 3406 or ASTM D 3569 shall not be heated in 
excess of the safe heating temperature recommended by the manufacturer as 
shown on the sealant containers.  Sealant that has been overheated or 
subjected to application temperatures for over 4 hours or that has remained 
in the applicator at the end of the day’s operation shall be withdrawn and 
wasted.

3.3   INSTALLATION OF SEALANT

3.3.1   Time of Application

Joints shall be sealed immediately following final cleaning of the joint 
walls and following the placement of the separating or backup material. 
Open joints that cannot be sealed under the conditions specified, or when 
rain interrupts sealing operations shall be recleaned and allowed to dry 
prior to installing the sealant.
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3.3.2   Sealing Joints

Immediately preceding, but not more than 15 m  ahead of the joint sealing 
operations, a final cleaning with compressed air shall be performed.  The 
joints shall be filled from the bottom up to 6 mm  plus or minus 1.5 mm  
below the pavement surface.  Excess or spilled sealant shall be removed 
from the pavement by approved methods and shall be discarded.  The sealant 
shall be installed in such a manner as to prevent the formation of voids 
and entrapped air.  In no case shall gravity methods or pouring pots be 
used to install the sealant material.  Traffic shall not be permitted over 
newly sealed pavement until authorized by the Contracting Officer.  When a 
primer is recommended by the manufacturer, it shall be applied evenly to 
the joint faces in accordance with the manufacturer’s instructions.  Joints 
shall be checked frequently to ensure that the newly installed sealant is 
cured to a tack-free condition within the time specified.

3.4   INSPECTION

3.4.1   Joint Cleaning

Joints shall be inspected during the cleaning process to correct improper 
equipment and cleaning techniques that damage the concrete pavement in any 
manner.  Cleaned joints shall be approved prior to installation of the 
separating or back-up material and joint sealant.

3.4.2   Joint Sealant Application Equipment

The application equipment shall be inspected to ensure conformance to 
temperature requirements, proper proportioning and mixing (if two-component 
sealant) and proper installation.  Evidences of bubbling, improper 
installation, failure to cure or set shall be cause to suspend operations 
until causes of the deficiencies are determined and corrected.

3.4.3   Joint Sealant

The joint sealant shall be inspected for proper rate of cure and set, 
bonding to the joint walls, cohesive separation within the sealant, 
reversion to liquid, entrapped air and voids.  Sealants exhibiting any of 
these deficiencies at any time prior to the final acceptance of the project 
shall be removed from the joint, wasted, and replaced as specified herein 
at no additional cost to the Government.

3.5   CLEAN-UP

Upon completion of the project, all unused materials shall be removed from 
the site and the pavement shall be left in a clean condition.

        -- End of Section --
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SECTION 02763

PAVEMENT MARKINGS

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.

FEDERAL SPECIFICATIONS (FS)

FS TT-P-1952 (Rev D) Paint, Traffic and Airfield 
Marking, Waterborne (Metric)

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Equipment Lists; GA.

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 Instructions

Mixing, Thinning and Application; FIO.

Manufacturer’s current printed product description and Material Safety Data 
Sheets (MSDS) for each type paint/color proposed for use.

SD-08 Statements

Qualifications; FIO.

Document certifying that personnel are qualified for equipment operation 
and handling of chemicals.

SD-09 Reports

Material Tests; FIO.

Certified copies of the test reports, prior to the use of the materials at 
the jobsite.  Testing shall be performed in an approved independent 
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laboratory.

SD-13 Certificates

Volatile Organic Compound (VOC) Content; FIO.

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.

1.3   DELIVERY AND STORAGE

All materials shall be delivered and stored in sealed containers that 
plainly show the designated name, formula or specification number, batch 
number, color, date of manufacture, manufacturer’s name, and directions, 
all of which shall be plainly legible at time of use.

1.4   EQUIPMENT

All machines, tools and equipment used in the performance of the work shall 
be approved and maintained in satisfactory operating condition.  Equipment 
operating on roads and runways shall display low speed traffic markings and 
traffic warning lights.

1.4.1   Paint Application Equipment

The equipment to apply paint to pavements shall be a self-propelled or 
mobile-drawn pneumatic spraying machine with suitable arrangements of 
atomizing nozzles and controls to obtain the specified results.  The 
machine shall have a speed during application not less than 8 kilometers 
per hour (5 mph), and shall be capable of applying the stripe widths 
indicated, at the paint coverage rate specified in paragraph APPLICATION, 
and of even uniform thickness with clear-cut edges.  The paint applicator 
shall have paint reservoirs or tanks of sufficient capacity and suitable 
gauges to apply paint in accordance with requirements specified.  Tanks 
shall be equipped with suitable air-driven mechanical agitators.  The spray 
mechanism shall be equipped with quick-action valves conveniently located, 
and shall include necessary pressure regulators and gauges in full view and 
reach of the operator.  Paint strainers shall be installed 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.  Pneumatic spray guns shall be provided for hand 
application of paint in areas where the mobile paint applicator cannot be 
used.

1.4.2   Surface Preparation Equipment

1.4.3   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.

1.4.4   Traffic Controls
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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.

1.5   HAND-OPERATED, PUSH-TYPE MACHINES

All machines, tools, and equipment used in performance of the work shall be 
approved and maintained in satisfactory operating condition.  Hand-operated 
push-type machines of a type commonly used for application of paint to 
pavement surfaces will be acceptable for marking small streets and parking 
areas.  Applicator machine shall be equipped with the necessary paint tanks 
and spraying nozzles, and shall be capable of applying paint uniformly at 
coverage specified.  Sandblasting equipment shall be provided as required 
for cleaning surfaces to be painted.  Hand-operated spray guns shall be 
provided for use in areas where push-type machines cannot be used.

1.6   MAINTENANCE OF TRAFFIC

1.6.1   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 5 degrees C  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.

PART 2   PRODUCTS

2.1   PAINT

The paint shall be homogeneous, easily stirred to smooth consistency, and 
shall show no hard settlement or other objectionable characteristics during 
a storage period of 6 months.  Paints for airfields, roads, and streets 
shall conform to FS TT-P-1952, color white or yellow at the Contracting 
Officer’s option.  Pavement marking paints shall comply with applicable 
state and local laws enacted to ensure compliance with Federal Clean Air 
Standards.  Paint materials shall conform to the restrictions of the local 
Air Pollution Control District.

2.2   SAMPLING AND TESTING

Materials proposed for use shall be stored on the project site in sealed 
and labeled containers, or segregated at source of supply, sufficiently in 
advance of needs to allow 60 days for testing.  Upon notification by the 
Contractor that the material is at the site or source of supply, a sample 
shall be taken by random selection from sealed containers by the Contractor 
in the presence of a representative of the Contracting Officer.  Samples 

SECTION 02763  Page 4



CONTROL TOWER, LUKE AFB, AZ  
DACA09-99-B-0014  

shall be clearly identified by designated name, specification number, batch 
number, manufacturer’s formulation number, project contract number, 
intended use, and quantity involved.  Testing shall be performed in an 
approved independent laboratory.  If materials are approved based on 
reports furnished by the Contractor, samples will be retained by the 
Government for possible future testing should the material appear defective 
during or after application.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Surfaces to be marked shall be thoroughly cleaned before application of the 
pavement marking material.  Dust, dirt, and other granular surface deposits 
shall be removed by sweeping and blowing with compressed air as required.  
Rubber deposits, surface laitance, existing paint markings, and other 
coatings adhering to the pavement shall be painted over completely with 
black pavement marking paint.  Areas of old pavement affected with oil or 
grease shall be scrubbed with several applications of trisodium phosphate 
solution or other approved detergent or degreaser, and rinsed thoroughly 
after each application.  After cleaning, oil-soaked areas shall be sealed 
with cut shellac to prevent bleeding through the new paint.  Pavement 
surfaces shall be allowed to dry, when water is used for cleaning, prior to 
striping or marking.  Surfaces shall be recleaned, when work has been 
stopped due to rain.

3.1.1   Pretreatment for Early Painting

Where early painting is required on rigid pavements, a pretreatment with an 
aqueous solution containing 3 percent phosphoric acid and 2 percent zinc 
chloride shall be applied to prepared pavement areas prior to painting.

3.1.2   Cleaning Existing Pavement Markings

In general, markings shall not be placed over existing pavement marking 
patterns.  Existing pavement markings, which are in good condition but 
interfere or conflict with the newly applied marking patterns, shall be 
removed.  Deteriorated or obscured markings that are not misleading or 
confusing or interfere with the adhesion of the new marking material do not 
require removal.  Whenever grinding, scraping, sandblasting or other 
operations are performed the work must be conducted in such a manner that 
the finished pavement surface is not damaged or left in a pattern that is 
misleading or confusing.  When these operations are completed the pavement 
surface shall be blown off with compressed air to remove residue and debris 
resulting from the cleaning work.

3.1.3   Cleaning Concrete Curing Compounds

On new Portland cement concrete pavements, cleaning operations shall not 
begin until a minimum of 30 days after the placement of concrete.  All new 
concrete pavements shall be cleaned by either sandblasting or water 
blasting.  When water blasting is performed, thermoplastic and preformed 
markings shall be applied no sooner than 24 hours after the blasting has 
been completed.  The extent of the blasting work shall be to clean and 
prepare the concrete surface as follows:

     a.  There is no visible evidence of curing compound on the peaks of 
the textured concrete surface.
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     b.  There are no heavy puddled deposits of curing compound in the 
valleys of the textured concrete surface.

     c.  All remaining curing compound is intact; all loose and flaking 
material is removed.

     d.  The peaks of the textured pavement surface are rounded in profile 
and free of sharp edges and irregularities.

     e.  The surface to be marked is dry.

3.2   APPLICATION

All pavement markings and patterns shall be placed as shown on the plans.

3.2.1   Paint

Paint shall be applied to clean, dry surfaces, and only when air and 
pavement temperatures are above 10 degrees C and less than 35 degrees C.  
Paint temperature shall be maintained within these same limits.  New 
asphalt pavement surfaces and new Portland concrete cement shall be allowed 
to cure for a period of not less than 30 days before applications of paint. 
 Paint shall be applied pneumatically with approved equipment at rate of 
coverage specified .  The Contractor shall provide guide lines and 
templates as necessary to control paint application.  Special precautions 
shall be taken in marking numbers, letters, and symbols.  Edges of markings 
shall be sharply outlined.

3.2.1.1   Rate of Application

Nonreflective Markings:  Paint shall be applied evenly to the pavement 
surface to be coated at a rate of 2.9 plus or minus 0.5 square meter per 
liter.

3.2.1.2   Drying

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.  If there is a delay in 
drying of the markings, painting operations shall be discontinued until 
cause of the slow drying is determined and corrected.

3.2.2   [Enter Appropriate Subpart Title Here]3.2.2.1   Longitudinal Markings

All centerline, skipline, edgeline, and other longitudinal type markings 
shall be applied with a mobile applicator.  All special markings, 
crosswalks, stop bars, legends, arrows, and similar patterns shall be 
placed with a portable applicator, using the extrusion method.

3.3   MARKING REMOVAL

Pavement marking, including plastic tape, shall be removed in the areas 
shown on the drawings by painting over completely the areas indicated with 
black pavement marking paint.  Contractor shall demonstrate removal of 
pavement marking in an area designated by the Contracting Officer.  The 
demonstration area will become the standard for the remainder of the work.

3.3.1   Equipment Operation
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Equipment shall be controlled and operated to remove markings from the 
pavement surface, prevent dilution or removal of binder from underlying 
pavement, and prevent emission of blue smoke from asphalt or tar surfaces.

3.3.2   Cleanup and Waste Disposal

The worksite shall be kept clean of debris and waste from the removal 
operations.  Cleanup shall immediately follow removal operations in areas 
subject to air traffic.  Debris shall be disposed of at approved sites.

    -- End of Section --
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SECTION 02770

CONCRETE SIDEWALKS AND CURBS AND GUTTERS

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.  This covers sitework concrete including curb and gutter, 
aprons, sidewalks, access ramps, and similar concrete work.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 182 (1991) Burlap Cloth Made from Jute or Kenaf

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 185 (1994) Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement

ASTM A 615/A 615M (1996a) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

ASTM A 616/A 616M (1996) Rail-Steel Deformed and Plain Bars 
for Concrete Reinforcement

ASTM A 617/A 617M (1996a) Axle-Steel Deformed and Plain Bars 
for Concrete Reinforcement

ASTM C 31/C 31M (1996) Making and Curing Concrete Test 
Specimens in the Field

ASTM C 143 (1990a) Slump of Hydraulic Cement Concrete

ASTM C 171 (1997) Sheet Materials for Curing Concrete

ASTM C 172 (1990) Sampling Freshly Mixed Concrete

ASTM C 173 (1996) Air Content of Freshly Mixed 
Concrete by the Volumetric Method

ASTM C 231 (1997) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 309 (1997) Liquid Membrane-Forming Compounds 
for Curing Concrete

ASTM D 1751 (1983; R 1991) Preformed Expansion Joint 
Filler for Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)
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ASTM D 1752 (1984; R 1996) Preformed Sponge Rubber and 
Cork Expansion Joint Fillers for Concrete 
Paving and Structural Construction

ASTM D 3405 (1996) Joint Sealants, Hot-Applied, for 
Concrete and Asphalt Pavements

CORPS OF ENGINEERS (COE)

COE CRD-C 527 (1988) Standard Specification for Joint 
Sealants, Cold-Applied, 
Non-Jet-Fuel-Resistant, for Rigid and 
Flexible Pavements

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-09 Reports

Field Quality Control; FIO.

Copies of all test reports within 24 hours of completion of the test.

SD-18 Records
Concrete; FIO.

Copies of certified delivery tickets for all concrete used in the 
construction.

1.3   WEATHER LIMITATIONS

1.3.1   Placing During Cold Weather

Concrete placement shall be discontinued when the air temperature reaches 5 
degrees C  and is falling.  Placement may begin when the air temperature 
reaches 2 degrees C  and is rising.  Provisions shall be made to protect 
the concrete from freezing during the specified curing period.  If 
necessary to place concrete when the temperature of the air, aggregates, or 
water is below 2 degrees C,  placement shall be approved in writing.  
Approval will be contingent upon full conformance with the following 
provisions.  The underlying material shall be prepared and protected so 
that it is entirely free of frost when the concrete is deposited.  Mixing 
water and aggregates shall be heated as necessary to result in the 
temperature of the in-place concrete being between 10 and 30 degrees C.   
Methods and equipment for heating shall be approved.  The aggregates shall 
be free of ice, snow, and frozen lumps before entering the mixer.  Covering 
and other means shall be provided for maintaining the concrete at a 
temperature of at least 10 degrees C  for not less than 72 hours after 
placing, and at a temperature above freezing for the remainder of the 
curing period.

1.3.2   Placing During Warm Weather

The temperature of the concrete as placed shall not exceed 30 degrees C 
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except where an approved retarder is used.  The mixing water and/or 
aggregates shall be cooled, if necessary, to maintain a satisfactory 
placing temperature.  The placing temperature shall not exceed 35 degrees C.
 

1.4   PLANT, EQUIPMENT, MACHINES, AND TOOLS

1.4.1   General Requirements

Plant, equipment, machines, and tools used in the work shall be subject to 
approval and shall be maintained in a satisfactory working condition at all 
times.  The equipment shall have the capability of producing the required 
product, meeting grade controls, thickness control and smoothness 
requirements as specified.  Use of the equipment shall be discontinued if 
it produces unsatisfactory results.  The Contracting Officer shall have 
access at all times to the plant and equipment to ensure proper operation 
and compliance with specifications.

1.4.2   Slip Form Equipment

Slip form paver or curb forming machine, will be approved based on trial 
use on the job and shall be self-propelled, automatically controlled, 
crawler mounted, and capable of spreading, consolidating, and shaping the 
plastic concrete to the desired cross section in 1 pass.

PART 2   PRODUCTS

2.1   CONCRETE

Concrete shall conform to the applicable requirements of Section 03300
CAST-IN-PLACE STRUCTURAL CONCRETE except as otherwise specified.  Concrete 
shall have a minimum compressive strength of 20 MPa  at 28 days.  Maximum 
size of aggregate shall be 27.5 mm. 

2.1.1   Air Content

Mixtures may have air content by volume of concrete of 5 to 7 percent, 
based on measurements made immediately after discharge from the mixer.

2.1.2   Slump

The concrete slump shall be 50 millimeters for hand placed concrete or 25 
millimeters for slipformed concrete where determined in accordance with 
ASTM C 143.

2.1.3   Reinforcement Steel

Reinforcement bars shall conform to ASTM A 615/A 615M, ASTM A 616/A 616M, 
or ASTM A 617/A 617M.  Wire mesh reinforcement shall conform to ASTM A 185.

2.2   CONCRETE CURING MATERIALS

2.2.1   Impervious Sheet Materials

Impervious sheet materials shall conform to ASTM C 171, type optional, 
except that polyethylene film, if used, shall be white opaque.

2.2.2   Burlap
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Burlap shall conform to AASHTO M 182.

2.2.3   White Pigmented Membrane-Forming Curing Compound

White pigmented membrane-forming curing compound shall conform to ASTM C 309, 
Type 2.

2.3   CONCRETE PROTECTION MATERIALS

Concrete protection materials shall be a linseed oil mixture of equal 
parts, by volume, of linseed oil and either mineral spirits, naphtha, or 
turpentine.  At the option of the contractor, commercially prepared linseed 
oil mixtures, formulated specifically for application to concrete to 
provide protection against the action of deicing chemicals may be used, 
except that emulsified mixtures are not acceptable.

2.4   JOINT FILLER STRIPS

2.4.1   Contraction Joint Filler for Curb and Gutter

Contraction joint filler for curb and gutter shall consist of hard-pressed 
fiberboard.

2.4.2   Expansion Joint Filler, Premolded

Expansion joint filler, premolded, shall conform to ASTM D 1751 or ASTM D 
1752, 9.5 mm (3/8 inch)  thick, unless otherwise indicated.

2.5   JOINT SEALANTS

2.5.1   Joint Sealant, Cold-Applied

Joint sealant, cold-applied shall conform to COE CRD-C 527.

2.5.2   Joint Sealant, Hot-Poured

Joint sealant, hot-poured shall conform to ASTM D 3405.

2.6   FORM WORK

Form work shall be designed and constructed to ensure that the finished 
concrete will conform accurately to the indicated dimensions, lines, and 
elevations, and within the tolerances specified.  Forms shall be of wood or 
steel, straight, of sufficient strength to resist springing during 
depositing and consolidating concrete.  Wood forms shall be surfaced plank, 
50 mm (2-inch)  nominal thickness, straight and free from warp, twist, 
loose knots, splits or other defects.  Wood forms shall have a nominal 
length of 3 m (10 feet).   Radius bends may be formed with 19 mm (3/4-inch) 
 boards, laminated to the required thickness.  Steel forms shall be 
channel-formed sections with a flat top surface and with welded braces at 
each end and at not less than two intermediate points.  Ends of steel forms 
shall be interlocking and self-aligning.  Steel forms shall include 
flexible forms for radius forming, corner forms, form spreaders, and 
fillers.  Steel forms shall have a nominal length of 3 m (10 feet)  with a 
minimum of 2 welded stake pockets per form.  Stake pins shall be solid 
steel rods with chamfered heads and pointed tips designed for use with 
steel forms.

2.6.1   Sidewalk Forms
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Sidewalk forms shall be of a height equal to the full depth of the finished 
sidewalk.

2.6.2   Curb and Gutter Forms

Curb and gutter outside forms shall have a height equal to the full depth 
of the curb or gutter.  The inside form of curb shall have batter as 
indicated and shall be securely fastened to and supported by the outside 
form.  Rigid forms shall be provided for curb returns, except that benders 
or thin plank forms may be used for curb or curb returns with a radius of 3 
m  or more, where grade changes occur in the return, or where the central 
angle is such that a rigid form with a central angle of 90 degrees cannot 
be used.  Back forms for curb returns may be made of 38 mm (1-1/2 inch)  
benders, for the full height of the curb, cleated together.

PART 3   EXECUTION

3.1   SUBGRADE PREPARATION

The subgrade shall be constructed to the specified grade and cross section 
prior to concrete placement.  Subgrade shall be placed and compacted in 
conformance with Section 02300 EARTHWORK.

3.1.1   Sidewalk Subgrade

The subgrade shall be tested for grade and cross section with a template 
extending the full width of the sidewalk and supported between side forms.

3.1.2   Curb and Gutter Subgrade

The subgrade shall be tested for grade and cross section by means of a 
template extending the full width of the curb and gutter.  The subgrade 
shall be of materials equal in bearing quality to the subgrade under the 
adjacent pavement.

3.1.3   Maintenance of Subgrade

The subgrade shall be maintained in a smooth, compacted condition in 
conformity with the required section and established grade until the 
concrete is placed.  The subgrade shall be in a moist condition when 
concrete is placed.  The subgrade shall be prepared and protected to 
produce a subgrade free from frost when the concrete is deposited.

3.2   FORM SETTING

Forms shall be set to the indicated alignment, grade and dimensions.  Forms 
shall be held rigidly in place by a minimum of 3 stakes per form placed at 
intervals not to exceed 1.2 meters.   Corners, deep sections, and radius 
bends shall have additional stakes and braces, as required.  Clamps, 
spreaders, and braces shall be used where required to ensure rigidity in 
the forms.  Forms shall be removed without injuring the concrete.  Bars or 
heavy tools shall not be used against the concrete in removing the forms.  
Any concrete found defective after form removal shall be promptly and 
satisfactorily repaired.  Forms shall be cleaned and coated with form oil 
each time before concrete is placed.  Wood forms may, instead, be 
thoroughly wetted with water before concrete is placed, except that with 
probable freezing temperatures, oiling is mandatory.
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3.2.1   Sidewalks

Forms for sidewalks shall be set with the upper edge true to line and grade 
with an allowable tolerance of 3 mm  in any 3 m long section.  After forms 
are set, grade and alignment shall be checked with a 3.05 m (10 foot)  
straightedge.  Forms shall have a transverse slope of 20 millimeters per 
meter with the low side adjacent to the roadway.  Side forms shall not be 
removed for 12 hours after finishing has been completed.

3.2.2   Curbs and Gutters

The forms of the front of the curb shall be removed not less than 2 hours 
nor more than 6 hours after the concrete has been placed.  Forms back of 
curb shall remain in place until the face and top of the curb have been 
finished, as specified for concrete finishing.  Gutter forms shall not be 
removed while the concrete is sufficiently plastic to slump in any 
direction.

3.3   SIDEWALK CONCRETE PLACEMENT AND FINISHING

3.3.1   Formed Sidewalks

Concrete shall be placed in the forms in one layer.  When consolidated and 
finished, the sidewalks shall be of the thickness indicated.  After 
concrete has been placed in the forms, a strike-off guided by side forms 
shall be used to bring the surface to proper section to be compacted.  The 
concrete shall be consolidated with an approved vibrator, and the surface 
shall be finished to grade with a wood float, bull float, or darby, edged 
and broom finished.

3.3.2   Concrete Finishing

After straightedging, when most of the water sheen has disappeared, and 
just before the concrete hardens, the surface shall be finished to a smooth 
and uniformly fine granular or sandy texture free of waves, irregularities, 
or tool marks.  A scored surface shall be produced by brooming with a 
fiber-bristle brush in a direction transverse to that of the traffic.

3.3.3   Edge and Joint Finishing

All slab edges, including those at formed joints, shall be finished with an 
edger having a radius of 3 mm. Transverse joint shall be edged before 
brooming, and the brooming shall eliminate the flat surface left by the 
surface face of the edger.  Corners and edges which have crumbled and areas 
which lack sufficient mortar for proper finishing shall be cleaned and 
filled solidly with a properly proportioned mortar mixture and then 
finished.

3.3.4   Surface and Thickness Tolerances

Finished surfaces shall not vary more than 7.9 mm (5/16 inch)  from the 
testing edge of a 3.05 m (10-foot) straightedge.  Permissible deficiency in 
section thickness will be up to 6.4 mm (1/4 inch). 

3.4   CURB AND GUTTER CONCRETE PLACEMENT AND FINISHING

3.4.1   Formed Curb and Gutter

Concrete shall be placed to the section required in a single lift.  
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Consolidation shall be achieved by using approved mechanical vibrators.  
Curve shaped gutters shall be finished with a standard curb "mule".

3.4.2   Curb and Gutter Finishing

Approved slipformed curb and gutter machines may be used in lieu of hand 
placement.

3.4.3   Concrete Finishing

Exposed surfaces shall be floated and finished with a smooth wood float 
until true to grade and section and uniform in texture.  Floated surfaces 
shall then be brushed with a fine-hair brush with longitudinal strokes.  
The edges of the gutter and top of the curb shall be rounded with an edging 
tool to a radius of 13 mm.   Immediately after removing the front curb 
form, the face of the curb shall be rubbed with a wood or concrete rubbing 
block and water until blemishes, form marks, and tool marks have been 
removed.  The front curb surface, while still wet, shall be brushed in the 
same manner as the gutter and curb top.  The top surface of gutter and 
entrance shall be finished to grade with a wood float.

3.4.4   Joint Finishing

Curb edges at formed joints shall be finished as indicated.

3.4.5   Surface and Thickness Tolerances

Finished surfaces shall not vary more than 6.4 mm (1/4 inch)  from the 
testing edge of a 3.05 m (10-foot) straightedge.  Permissible deficiency in 
section thickness will be up to 6.4 mm (1/4 inch). 

3.5   SIDEWALK JOINTS

Sidewalk joints shall be constructed to divide the surface into rectangular 
areas.  Transverse contraction joints shall be spaced at a distance equal 
to the sidewalk width or 1.5 m  on centers, whichever is less, and shall be 
continuous across the slab.  Longitudinal contraction joints shall be 
constructed along the centerline of all sidewalks 3 m or more in width.  
Transverse expansion joints shall be installed at sidewalk returns and 
opposite expansion joints in adjoining curbs.  Where the sidewalk is not in 
contact with the curb, transverse expansion joints shall be installed as 
indicated.  Expansion joints shall be formed about structures and features 
which project through or into the sidewalk pavement, using joint filler of 
the type, thickness, and width indicated.

3.5.1   Sidewalk Contraction Joints

The contraction joints shall be formed in the fresh concrete by cutting a 
groove in the top portion of the slab to a depth of at least one-fourth of 
the sidewalk slab thickness, using a jointer to cut the groove, or by 
sawing a groove in the hardened concrete with a power-driven saw, unless 
otherwise approved.  Sawed joints shall be constructed by sawing a groove 
in the concrete with a 3 mm (1/8 inch)  blade to the depth indicated.  An 
ample supply of saw blades shall be available on the job before concrete 
placement is started, and at least one standby sawing unit in good working 
order shall be available at the jobsite at all times during the sawing 
operations.

3.5.2   Sidewalk Expansion Joints
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Expansion joints shall be formed with 13.0 mm  joint filler strips.  Joint 
filler shall be placed with top edge 6 mm  below the surface and shall be 
held in place with steel pins or other devices to prevent warping of the 
filler during floating and finishing.  Immediately after finishing 
operations are completed, joint edges shall be rounded with an edging tool 
having a radius of 3 mm,  and concrete over the joint filler shall be 
removed.  At the end of the curing period, expansion joints shall be 
cleaned and filled with joint sealer.  The joint opening shall be 
thoroughly cleaned before the sealing material is placed.  Sealing material 
shall not be spilled on exposed surfaces of the concrete.  Concrete at the 
joint shall be surface dry and atmospheric and concrete temperatures shall 
be above 10 degrees C  at the time of application of joint sealing 
material.  Excess material on exposed surfaces of the concrete shall be 
removed immediately and concrete surfaces cleaned.

3.5.3   Reinforcement Steel Placement

Reinforcement steel shall be accurately and securely fastened in place with 
suitable supports and ties before the concrete is placed.

3.6   CURB AND GUTTER JOINTS

Curb and gutter joints shall be constructed at right angles to the line of 
curb and gutter.

3.6.1   Contraction Joints

Contraction joints shall be constructed directly opposite contraction 
joints in abutting portland cement concrete pavements and spaced so that 
monolithic sections between curb returns will not be less than 1.5 m nor 
greater than 4.5 m  in length.  Contraction joints shall be constructed by 
means of 3 mm  thick separators and of a section conforming to the cross 
section of the curb and gutter.  Separators shall be removed as soon as 
practicable after concrete has set sufficiently to preserve the width and 
shape of the joint and prior to finishing.

3.6.2   Expansion Joints

Expansion joints shall be formed by means of preformed expansion joint 
filler material cut and shaped to the cross section of curb and gutter.  
Expansion joints shall be provided in curb and gutter directly opposite 
expansion joints of abutting portland cement concrete pavement, and shall 
be of the same type and thickness as joints in the pavement.  Where curb 
and gutter do not abut portland cement concrete pavement, expansion joints 
at least 13.0 mm  in width shall be provided at intervals not exceeding 18 
meters.   Expansion joints shall be provided in nonreinforced concrete 
gutter at locations indicated.  Expansion joints shall be sealed 
immediately following curing of the concrete or as soon thereafter as 
weather conditions permit.  Expansion joints and the top 1 inch depth of 
curb and gutter contraction-joints shall be sealed with joint sealer.  The 
joint opening shall be thoroughly cleaned before the sealing material is 
placed.  Sealing material shall not be spilled on exposed surfaces of the 
concrete.  Concrete at the joint shall be surface dry and atmospheric and 
concrete temperatures shall be above 10 degrees C  at the time of 
application of joint sealing material.  Excess material on exposed surfaces 
of the concrete shall be removed immediately and concrete surfaces cleaned.

3.7   CURING AND PROTECTION

SECTION 02770  Page 10



CONTROL TOWER, LUKE AFB, AZ  
DACA09-99-B-0014  

3.7.1   General Requirements

Concrete shall be protected against loss of moisture and rapid temperature 
changes for at least 7 days from the beginning of the curing operation.  
Unhardened concrete shall be protected from rain and flowing water.  All 
equipment needed for adequate curing and protection of the concrete shall 
be on hand and ready for use before actual concrete placement begins.  
Protection shall be provided as necessary to prevent cracking of the 
pavement due to temperature changes during the curing period.

3.7.1.1   Mat Method

The entire exposed surface shall be covered with 2 or more layers of 
burlap.  Mats shall overlap each other at least 150 mm. The mat shall be 
thoroughly wetted with water prior to placing on concrete surface and shall 
be kept continuously in a saturated condition and in intimate contact with 
concrete for not less than 7 days.

3.7.1.2   Impervious Sheeting Method

The entire exposed surface shall be wetted with a fine spray of water and 
then covered with impervious sheeting material.  Sheets shall be laid 
directly on the concrete surface with the light-colored side up and 
overlapped 300 mm  when a continuous sheet is not used.  The curing medium 
shall not be less than 450 mm  wider than the concrete surface to be cured, 
and shall be securely weighted down by heavy wood planks, or a bank of 
moist earth placed along edges and laps in the sheets.  Sheets shall be 
satisfactorily repaired or replaced if torn or otherwise damaged during 
curing.  The curing medium shall remain on the concrete surface to be cured 
for not less than 7 days.

3.7.1.3   Membrane Curing Method

A uniform coating of white-pigmented membrane-curing compound shall be 
applied to the entire exposed surface of the concrete as soon after 
finishing as the free water has disappeared from the finished surface.  
Formed surfaces shall be coated immediately after the forms are removed and 
in no case longer than 1 hour after the removal of forms.  Concrete shall 
not be allowed to dry before the application of the membrane.  If any 
drying has occurred, the surface of the concrete shall be moistened with a 
fine spray of water and the curing compound applied as soon as the free 
water disappears.  Curing compound shall be applied in two coats by 
hand-operated pressure sprayers at a coverage of approximately 5 square 
meters per liter (200 square feet per gallon)  for both coats.  The second 
coat shall be applied in a direction approximately at right angles to the 
direction of application of the first coat.  The compound shall form a 
uniform, continuous, coherent film that will not check, crack, or peel and 
shall be free from pinholes or other imperfections.  If pinholes, abrasion, 
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 resprayed.  Necessary 
precautions shall be taken to insure that the concrete is properly cured at 
sawed joints, and that no curing compound enters the joints.  The top of 
the joint opening and the joint groove at exposed edges shall be tightly 
sealed before the concrete in the region of the joint is resprayed with 
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curing compound.  The method used for sealing the joint groove shall 
prevent loss of moisture from the joint during the entire specified curing 
period.  Approved standby facilities for curing concrete pavement shall be 
provided at a location accessible to the jobsite for use in the event of 
mechanical failure of the spraying equipment or other conditions that might 
prevent correct application of the membrane-curing compound at the proper 
time.  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.

3.7.2   Backfilling

After curing, debris shall be removed and the area adjoining the concrete 
shall be backfilled, graded, and compacted to conform to the surrounding 
area in accordance with lines and grades indicated.

3.7.3   Protection

Completed concrete shall be protected from damage until accepted.  The 
Contractor shall repair damaged concrete and clean concrete discolored 
during construction.  Concrete that is damaged shall be removed and 
reconstructed for the entire length between regularly scheduled joints.  
Refinishing the damaged portion will not be acceptable.  Removed damaged 
portions shall be disposed of as directed.

3.7.4   Protective Coating

Protective coating of linseed oil mixture shall be applied to the 
exposed-to-view concrete surface. 

3.7.4.1   Application

Curing and backfilling operation shall be completed prior to applying 
protective coating.  Concrete shall be surface dry and clean before each 
application.  Coverage shall be not more than 11 square meters per liter 
(50 square yards per gallon)  for first application and not more than 15.5 
square meters per liter (70 square yards per gallon)  for second 
application, except that the number of applications and coverage for each 
application for commercially prepared mixture shall be in accordance with 
the manufacturer’s instructions.  Coated surfaces shall be protected from 
vehicular and pedestrian traffic until dry.

3.7.4.2   Precautions

Protective coating shall not be heated by direct application of flame or 
electrical heaters and shall be protected from exposure to open flame, 
sparks, and fire adjacent to open containers or applicators.  Material 
shall not be applied at temperatures lower than 10 degrees C. 

3.8   FIELD QUALITY CONTROL

3.8.1   General Requirements

The Contractor shall perform the inspection and tests described and meet 
the specified requirements for inspection details and frequency of testing. 
 Based upon the results of these inspections and tests, the Contractor 
shall take the action and submit reports as required below, and any 
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additional tests to insure that the requirements of these specifications 
are met.

3.8.2   Concrete Testing

3.8.2.1   Strength Testing

The Contractor shall provide molded concrete specimens for strength tests.  
Samples of concrete placed each day shall be taken not less than once a day 
nor less than once for every 190 cubic meters  of concrete.  The samples 
for strength tests shall be taken in accordance with ASTM C 172.  Cylinders 
for acceptance shall be molded in conformance with ASTM C 31/C 31M by an 
approved testing laboratory.  Each strength test result shall be the 
average of 2 test cylinders from the same concrete sample tested at 28 
days, unless otherwise specified or approved.  Concrete specified on the 
basis of compressive strength will be considered satisfactory if the 
averages of all sets of three consecutive strength test results equal or 
exceed the specified strength, and no individual strength test result falls 
below the specified strength by more than 4 MPa.

3.8.2.2   Air Content

Air content shall be determined in accordance with ASTM C 173 or ASTM C 231. 
 ASTM C 231 shall be used with concretes and mortars made with relatively 
dense natural aggregates.  Two tests for air content shall be made on 
randomly selected batches of each class of concrete placed during each 
shift.  Additional tests shall be made when excessive variation in concrete 
workability is reported by the placing foreman or the Government inspector. 
 If results are out of tolerance, the placing foreman shall be notified and 
he shall take appropriate action to have the air content corrected at the 
plant.  Additional tests for air content will be performed on each 
truckload of material until such time as the air content is within the 
tolerance specified.

3.8.2.3   Slump Test

Two slump tests shall be made on randomly selected batches of each class of 
concrete for every 190 cubic meters,  or fraction thereof, of concrete 
placed during each shift.  Additional tests shall be performed when 
excessive variation in the workability of the concrete is noted or when 
excessive crumbling or slumping is noted along the edges of slip-formed 
concrete.

3.8.3   Thickness Evaluation

The anticipated thickness of the concrete shall be determined prior to 
placement by passing a template through the formed section or by measuring 
the depth of opening of the extrusion template of the curb forming machine. 
 If a slip form paver is used for sidewalk placement, the subgrade shall be 
true to grade prior to concrete placement and the thickness will be 
determined by measuring each edge of the completed slab.

3.8.4   Surface Evaluation

The finished surface of each category of the completed work shall be 
uniform in color and free of blemishes and form or tool marks.

3.9   SURFACE DEFICIENCIES AND CORRECTIONS
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3.9.1   Thickness Deficiency

When measurements indicate that the completed concrete section is deficient 
in thickness by more than 6 mm  the deficient section will be removed, 
between regularly scheduled joints, and replaced.

3.9.2   High Areas

In areas not meeting surface smoothness and plan grade requirements, high 
areas shall be reduced either by rubbing the freshly finished concrete with 
carborundum brick and water when the concrete is less than 36 hours old or 
by grinding the hardened concrete with an approved surface grinding machine 
after the concrete is 36 hours old or more.  The area corrected by grinding 
the surface of the hardened concrete shall not exceed 5 percent of the area 
of any integral slab, and the depth of grinding shall not exceed 6 mm.   
Pavement areas requiring grade or surface smoothness corrections in excess 
of the limits specified above shall be removed and replaced.

3.9.3   Appearance

Exposed surfaces of the finished work will be inspected by the Government 
and any deficiencies in appearance will be identified.  Areas which exhibit 
excessive cracking, discoloration, form marks, or tool marks or which are 
otherwise inconsistent with the overall appearances of the work shall be 
removed and replaced.

    -- End of Section --
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