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SECTI ON 02090

LEAD- BASED PAI NT (LBP) ABATEMENT AND DI SPOSAL

PART 1 GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

CODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1910 Cccupational Safety and Health Standards

29 CFR 1926 Saf ety and Health Regul ati ons for
Construction

40 CFR 148 Hazar dous Waste Injection Restrictions

40 CFR 260 Hazar dous Wast e Managenent System Genera

40 CFR 261 I dentification and Listing of Hazardous
Wast e

40 CFR 262 St andards Applicable to Generators of

Hazar dous Wast e

40 CFR 263 St andards Applicable to Transporters of
Hazar dous Wast e

40 CFR 264 St andards for Omers and Operators of
Hazar dous Waste Treatnent, Storage, and
Di sposal Facilities

40 CFR 265 Interim Status Standards for Omers and
Qperators of Hazardous Waste Treatnent,
Storage, and Disposal Facilities

40 CFR 268 Land Di sposal Restrictions

49 CFR 172 Hazardous Materials Table, Specia
Provi si ons, Hazardous Materials
Conmuni cati ons, Energency Response
I nformation, and Trai ni ng Requirenents

49 CFR 178 Speci fications for Packagi ngs

ENG NEERI NG MANUALS ( EM

EM 385-1-1 (1992) U.S. Arny Corps of Engineers Safety
and Heal th Requi renents Manua

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)
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NFPA 701 (1996) Methods of Fire Test for
Fl anme- Resi stant Textiles and Fil s

NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH (NI CSH)
Nl OSH OSHA Bookl et 3142 Lead i n Construction
1.2 SUBM TTALS

Governnent approval is required for subnmittals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Equi prment List; GA

A list of equipnent itens to be used in the work, including brand nanes,
nodel , capacity, perfornmance characteristics, quantities and other
pertinent information.

SD-08 Statenments
Lead- Based Paint (LBP) Inventory; GA.

A space- by-space inspection shall be conducted with the Contracting
Oficer. Awitten inventory shall be prepared that identifies the LBP
contai ning surfaces. Regardless of the LBP anal ysis done by the
CGovernnent, the Contractor shall performthe space by space inventory and
eval uate where additional sanples nmay be necessary to identify all sources
of material with LBP. The CGovernnent’s LBP Managenment Plan will be the
basis of the inventory. Areas and nmaterials identified as containing LBP
shall be treated unless the Contractor provides anal ytical evidence stating
that the materials are not contam nated with LBP. |If the inventory
identifies additional LBP contam nation, the Contractor shall nake an
amendnent to the inventory. Costs of sanpling and analysis to verify or
add to the Contractor’s LBP Inventory shall be borne by the Contractor.

Lead- Based Paint (LBP) Managenent Plan; GA.
The Contractor shall review the specified denolition and abatenent work
tasks and abatenent nethods and shall prepare a detailed LBP Managenent
Plan that identifies the work procedures, health, and safety neasures to be
used in denolition, LBP abatenent and disposal. The plan nay be prepared
by a Conpetent Person and shall be reviewed and approved by an IH The plan
shal | address the various sources of |ead and the nethods to be undertaken
to abate the | ead hazards to include the follow ng key el enents:

a. Location of LBP containing conponents keyed to project draw ngs.

b. Denplition and abatement nethods for each LBP containi ng conponent.

c. Means for notifying occupants of proposed work schedul es.

d. Training requirenments as required by Federal, state, and | ocal
regul ati ons.
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e. Unique problens associated with the denplition and LBP abat enent
proj ect .

f. Sketch of LBP control areas areas.
g. Eating, drinking, snoking, and rest room procedures.
h. Sequencing of LBP rel ated work.

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

j. Engineering controls, containment structures and safety neasures.
k. Worker exposure assessnent procedures.
. Work Practice controls.
m  Housekeepi ng.
n. Hygiene facilities and practice.
0. Medical surveillance, including nmedical renpval protection
p. Sanmpling, testing and anal ytical nethods to include environnenta
air sanmpling, soil sanpling (preabatenent, post abatenent, fina
cl earance), toxicity characteristic |eaching procedure (TCLP) of
the waste material in accordance with 40 CFR 261. Procedures mnust
i ncl ude frequency, |ocations, and sanpling and anal yti cal mnethods
to be used.
Ener gency Contingency Plan; GA
An emergency contingency plan shall be prepared in accordance with 40 CFR
261. Procedure nust address the foll owing LBP abatenent hazards as
appropriate to the project:
a. Detection of unexpected |ead | evels on adjacent grounds.

b. Spilling of |ead debris bags or containers.

c. Phone nunbers for project nanager, local fire, police and nedica
per sonnel

Hazar dous Waste Managenment Pl an; GA

A Hazardous Waste Managenent Plan shall be prepared that conplies with
applicable requirenents of Federal, state, and | ocal hazardous waste
regul ati ons and addresses:

a. ldentification or docunmentation of potential hazardous wastes
associated with the work.

b. Estimated quantities of wastes to be generated and di sposed of.
c. Nanes and qualifications of each Contractor that will be
transporting, storing, treating, and disposing of the wastes; the

facility location, phone nunber, and name of a 24-hour point of
contact shall be included. Two copies of EPA, state, and |oca
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hazardous waste permt applications, permts, and EPA
i dentification nunbers.

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

e. List of waste handling equipnent to be used in performng the work
to include cleaning, volunme reduction, and transport equi pnent.

f. Spill prevention, containnent, and cl ean-up contingency neasures
to be inpl enent ed

g. Work plan and schedule for waste contai nment, renoval, and
di sposal. 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
handl i ng and storage of LBP debris in accordance with the requirenment of 40
CFR 262 and 40 CFR 265. The Contractor shall confirmthat an EPA

i dentification nunber has been obtained so that proper manifesting of the
waste will be addressed, and that site storage limtations, including the
time of storage, container requirenents, contingency plan, and personne
trai ning have been conplied wth.

Wast e Di sposal Plan; GA

A Waste Disposal Plan shall be prepared that will include but not be
limted to the follow ng:

a. Awitten confirmation that the debris will be treated and
di sposed of in accordance with the requirenents of 40 CFR 260, 40
CFR 261, 40 CFR 262, 40 CFR 264 and 40 CFR 268.

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

c. Waste subcontractor’s nane, address, tel ephone nunber, and
landfill location, including copies of Iicenses and signed
agreenent s.

d. Landfill nanme, address, and tel ephone nunber. A copy of the
landfill’'s state and locally issued |license, and a signed
agreenment 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
Sanmpling Result; GA.

A daily log of the environnental air sanpling test results shall be
reviewed by the Industrial Hygienist (IH and submtted, in witten form
no nore than 48 hours after conpletion of the sanpling cycle. The |og
shall list each sanple result, sanpling tinme and date, sanple type
identification of personnel nonitored, flow rate and duration, air volune
sanpl ed, yield of |ead, cassette size, analytical nethod used, analyst’s
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1

1

nane and conpany, and interpretation of results. Results shall be reported
in mcrograns of |ead per cubic neter of air. |In addition, the daily |og

shal |

include the results of soil sanples and TCLP sanpling including each

phase of preabatenent, during abatenment and final clearance. Docunentation
of results that exceed specified limts (environnental air sanples that
exceed 50 micrograns per cubic neter) or as required by Federal, state or

| ocal

requirenents shall be highlighted in the log in such a manner to nake

them easily distinguishable fromnonitoring results that do not exceed
specified or regulatory limts.

SD-13 Certificates

Qual ity Assurance; GA

Certificates shall neet the requirenents of paragraph QUALI TY ASSURANCE
The statenents shall be signed and dated by a certifying officer after the
award of this contract and contain the follow ng:

a. Contractor’s name and address.

b. Project name and | ocation

c. The specified requirenments that are being certified.
3 QUALI TY ASSURANCE
3.1 Qualifications

a. Contractor: Certification that the Contractor has prior

experience on LBP abatenent projects simlar in nature and extent

to ensure the capability to performthe abatenent in a

satisfactory manner.

Conpetent Person: Certification that the Contractor’s full-tine
onsite Conpetent Person neets the conpetent person requirenents of
29 CFR 1926 Section .62 and is experienced in admnistration and
supervi sion of denolition and LBP abatenment projects, including
work practices, protective neasures for building and personnel

di sposal procedures, etc. This person shall have conpleted a
Contractor Supervisor LBP abatenent course by an EPA Trai ning
Center or an equivalent certification course, and have had a

m ni mum of 2 years on-the-job experience.

Certified Industrial Hygienist (CIH): Certification that the CIH
has 2 years prior experience on sinilar denolition and LBP
abatement projects and is certified by the American Board of

I ndustrial Hygiene (ABIH). The certification shall include a copy
of the ABIH certificate showi ng certification nunber, and date of
certification or recertification

Industrial Hygienist: Certification that the Industrial Hygienist
neets the Ofice of Personnel Managenent Standard for the

I ndustrial Hygi ene Series GS-690, and has a m ni num of two years
experience in denolition and LBP abatenent.

Testing Laboratory: The nane, address, and tel ephone nunber of

the i ndependent testing |aboratory selected to perform sanpling and
anal ysis for environnental air sanples bul k sanpl e anal yses, and

TCLP anal ysis. Docunentation that the |aboratory perforning the
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analysis is an EPA National Lead Laboratory Accreditation Program
(NLLAP) accredited |l aboratory and that it is rated proficient in
the NI OSH EPA Environnental Lead Proficiency Analytical Testing
Program (ELPAT). Certification shall include accreditation for
heavy nmetal analysis, list of experience relevant to analysis of
lead in air, and a Quality Assurance and Quality Control Program
Currently, the Anmerican Association for Laboratory Accreditation
(ASLA) and the Anerican Industrial Hygi ene Association (AIHA) are
the EPA recogni zed | aboratory accreditors. Docunentation shal

i nclude the date of accreditation or reaccreditation

f. Blood Lead Testing Laboratory. The nane, address and tel ephone
nunber of the blood lead testing |aboratory; the |aboratory’s
listing by OSHA and the U. S. Public Health Service Center for
Di sease Control (CDC); and docunentation that the |aboratory
certified in the state where the work site is |ocated.

3.2 Medi cal Records

Certification that enpl oyees who are involved in denolition and LBP

abat ement work have received nedi cal exam nations and will receive
continued medi cal surveillance, including biological nonitoring, as

requi red by 29 CFR 1926 Section .62 and by the state and | ocal regul ations
pertaining to such work. Records shall be retained, at Contractor expense,
in accordance with 29 CFR 1910 Section . 20.

.3.3 Trai ni ng

Training certification shall be provided prior to the start of work

i nvol ving denolition and LBP abatenment, for all of the Contractors

wor kers, supervisors and Conpetent Person. Training shall neet the

requi renments 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 tine of job assignnent
and, at least, annually. Training nmay cover all abatenment nethods or focus
only on those nethods specified in the LBP Managenent Plan. The project
specific training shall, as a mninmum include the foll ow ng:

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

b. Purpose and description of the nedical surveillance program and
the nedi cal renobval 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 nales and femal es and hazards to the
fetus and additional precautions for enployees who are pregnant).

c. Relevant engineering controls and good work practices.

d. The contents of any conpliance plan in effect.

e. Instructions to enployees that chelating agents shoul d not
routinely be used to renove |ead fromtheir bodies and shoul d not

be used at all except under the direction of a |icensed physician

f. The enployee’s right of access to records under 29 CFR 1910Secti on
. 20.

SECTI ON 02090 Page 8



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

1

3.4 Li censes and Permts

Copies of licenses and pernits as required by applicable Federal, state,
and | ocal regulations shall be obtained at least 20 days before the
start of the denplition and LBP abatenent project.

.4 DESCRI PTI ON OF WORK

Materials with LBP shall be denolished and di sposed properly. Prior to
denmolition Contractor shall TCLP sanple the "conposite" waste streans to
determi ne the nost suitable nmeans of denolition and the required waste
di sposal manner.

.5 LI ABI LI TY | NSURANCE FOR LBP

LBP abatenent liability insurance shall be obtained w thout additiona
expense to the Governnment. The Contractor shall assune full responsibility
and liability for the conpliance with Federal, state, and |local regulations
pertaining to training, work practices, hauling, disposal, and protection
of workers, visitors to the site, and persons occupyi ng areas adjacent to
the site.

.6 PROTECTI ON OF EXI STI NG WORK TO REMAI N

Abat ement, storage, transportation, and di sposal work shall be perforned

wi t hout damagi ng or contami nating adjacent work and areas. Were such work
or areas are damaged or contam nated, the Contractor shall restore work and
areas to the original condition.

T COORDI NATI ON W TH OTHER WORK

Abat ement and di sposal work shall be coordinated with existing work and/or
concurrent work being performed in adjacent areas Refer to Section 02220
DEMCLI TI ON and the denolition draw ngs.

. 8 SAFETY AND HEALTH REGULATORY REQUI REMENTS

Work shall be perforned in accordance with requirenents of EM 385-1-1and
applicable regulations including, but not linmted to 29 CFR 1910, 29 CFR
1926, especially Section .62. Mtters of interpretation of the standards
shall be subnitted to the appropriate agency for resolution before starting
work. \Where these requirenents vary, the nost stringent shall apply.

.9 PRECONSTRUCTI ON SAFETY MEETI NG

The Contractor and Conpetent Person shall attend a preconstruction safety
nmeeting prior to starting any work involving denmolition and LBP abat enent.
Itens required to be subnmtted will be reviewed for conpleteness, and where
specified, for acceptance.

.10 ACCI DENT PREVENTI ON PLAN

.10.1 Preparation and | npl ementation

The Accident Preparation Plan (APP) shall be prepared in accordance with EM
385-1-1, Table 1-1. Were topic in table 1-1 is not applicable, the APP
shall justify its omission or reduced level of detail, and establish that
adequat e consideration was given to the topic. The APP shall cover onsite
work by the Contractor or subcontractors. The Conpetent Person shall be
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responsi bl e for devel opnent, inplenentation, 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 readabl e and understandabl e by the Contractor’s work force.

1.10.2 Accept ance and Modi fications

The APP shall be prepared, signed and dated by the Contractors Conpetent
Person and subnitted 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 resubnitted for acceptance. Onsite denolition and
LBP abatenent work shall not begin until the APP has been accepted unl ess
ot herwi se aut horized by the Contracting Officer. One copy of the APP shal
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 nade with concurrence of the Conpetent Person
and Site Superintendent, and acceptance of the Contracting Oficer. Should
an unforeseen hazard becone evident during performance of the work, the
Conpet ent Person shall bring such hazard to the attention of the
Superintendent and the Contracting Oficer, both verbally and in witing,
for resolution as soon as possible. In the interim the Contractor shal
take necessary action to re-establish and maintain safe working conditions;
and to safeguard onsite personnel, visitors, the public, and the
environnent. 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 Governnent.

1.10.3 Activity Hazard Anal yses

An Activity Hazard Analysis (AHA) shall be prepared prior to beginning each
maj or phase of the work and subnitted for review and acceptance. Fornat
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 crewis to perform The analysis shal
define the activities and the sequence in which they are to be perforned,
specific hazards anticipated, and control neasures to be inplenented to
elimnate or reduce each hazard to an acceptable level. Wrk shall not
proceed on that phase until the Activity Hazard Anal ysis has been accepted
and a preparatory neeting has been conducted by the Contractor to discuss
content of the AHA with everyone engaged in the activity, including the
CGovernnent’s onsite representative. The AHA shall be continuously revi ewed
and nodi fied when appropriate to address changi ng conditions or operations.
The accepted AHA shall be appended to and becone part of the APP

1.11 HAZARD COVIVUNI CATI ON PROGRAM

A Hazard Conmmuni cation Program shall be inplenented in accordance with 29
CFR 1926 Section .59.

1.12 SAFETY AND HEALTH OVERSI GHT

The Conpetent Person shall be the onsite person responsible for

coordi nation, safety, security and execution of the work. The Conpetent
Person shall be able to identify existing and predictable | ead hazards and
shal |l have the authority to take corrective nmeasures to elininate them
The Conpetent Person shall be responsible for environnental sanpling.
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13 PREPARATORY | NSPECTI ON MEETI NG

The Contractor and Conpetent Person shall arrange and hold a preparatory
i nspection neeting i mediately prior to beginning any denolition and LBP
abatement. The APP, Activity Hazard Anal yses, and the Contractor’s LBP
Managenent Pl an, including containnent, engineering controls, worker
protection, training, and nonitoring, will be reviewed for conpleteness

.14 TRAI NED AND COVPETENT PERSONNEL

Work shall be performed by Conpetent Persons, qualified and trained in the
denolition, abatenent, enclosure, encapsul ation, nonitoring, testing,
storage, treatnent, hauling, and di sposal of contam nated LBP debris
material, and in subsequent cleanup of the affected environnent. Workers
shall conply with the appropriate Federal, state, and local regul ations

whi ch mandate training requirements and work practices and shall be capabl e
of performng the work under this contract.

.15 PCSTED WARNI NGS AND NOTI CES

The foll owi ng regul ati ons, warnings, and notices shall be posted at the
work site in accordance with 29 CFR 1926 Section .62.

.15.1 Regul ati ons

Two copies of applicable Federal, state, and local regul ations and N CSH
OSHA Bookl et 3142 shall be maintained. One copy shall be posted at the
work site and one copy shall be on file in the project office.

.15.2 Warni ng Signs and Label s

Warni ng signs shall be provided at building entrances and approaches to
denolition and LBP control areas containing airborne LBP debris. Signs
shall be located at a distance fromthe denolition and LBP control areas
that will allow personnel to read the sign and take the necessary
protective actions required before entering the denolition and LBP contro
ar ea.

.15.2.1 War ni ng Si gns

Warni ng signs shall be in English and Spani sh and be of sufficient size to
be clearly legible and di splay the foll ow ng:

WARNI NG
LEAD WORK AREA
PO SON
NO SMOKI NG OR EATI NG
AUTHORI ZED PERSONNEL ONLY

.15.3 Wor ker I nformation

Ri ght-to-know notices in English and Spanish shall be placed in clearly
visible areas of the work site in conpliance with Federal, state, and |l oca
regul ati ons.

.15.4 Air Mnitoring Results

Daily air nonitoring 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 Enmer gency Tel ephone Nunbers

A list of tel ephone nunbers shall be posted at the site. The list shal

i ncl ude nunbers of the local hospital, energency squad, police and fire
departnents, Governnent and Contractor representatives who can be reached
24 hours per day, and professional consultants directly involved in the
proj ect.

1.16 EQUI PMENT AND MATERI ALS

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

1.16.1 Expendabl e Suppli es
1.16.1.1 Pol yet hyl ene Sheet and Bags - Cenera

Pol yet hyl ene sheet and bags shall be minimumO0.15 mm thick. Bags shal
have pre-printed labels, and 125 nm (mininum long plastic ties, pointed
and | ooped to secure the filled bags. Polyethylene sheets shall be in rol
sizes to mnimze seans.

1.16.1.2 Pol yet hyl ene Sheet - Flanme Resi stant

Where a potential for fire exists, flame-resistant pol yethyl ene sheets
shal | be provided. Polyethylene filmshall be frosted or black and shal
conformto the requirenents of NFPA 701.

1.16.1.3 Pol yet hyl ene Sheet - Rei nforced

Rei nf orced pol yet hyl ene sheet shall be provi ded where high skin strength is
requi red such as where it constitutes the only barrier between the LBP
control area and the outdoor environment. The sheet stock shall consist of
transl ucent, nylon-reinforced or woven-pol yethyl ene thread | am nated
between two | ayers of polyethylene film Filmshall neet flane resistant
standards of NFPA 701.

1.16.1. 4 Tape and Adhesive Spray
Tape and adhesive shall be capable of sealing joints between pol yet hyl ene
sheets and for attachnent of polyethylene sheets to adjacent surfaces.
After dry application, tape or adhesive shall retain adhesi on when exposed
to wet conditions, including anended water. Tape shall be m ni mum 50 nm
wi de, industrial strength.

1.16.1.5 Cont ai ners
| nper neabl e contai ners shall be used to receive and retain | ead
contam nated nmaterial until disposal. Containers shall be Iabeled in
accordance with EPA, DOT and OSHA standards.

1.16.1.6 Chem cal s

Cheni cal s, including caustics and paint strippers, shall be properly
| abel ed and stored in | eak-tight containers.
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1

1

16. 2 Vacuum Syst ens

HEPA filtered vacuum systens shall be used during abatenent operations

whi ch generate dust. The systens shall be suitably sized for the project,

and filters shall be capable of renoving particles as snmall as 0.3
mcroneters at a mninmumefficiency of 99.97 percent.

17 STORAGE OF MATERI ALS

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 fromthe cold. No flamuabl e or hazardous
materials shall be stored inside any building. Regularly inspect nmaterials
to identify danmaged or deteriorating itens. Damaged or deteriorated itens
shal |l not be used and shall be renpbved fromthe site as soon as they are

di scovered. Any naterials which becone contam nated with LBP waste shal

be di sposed of consistent with the requirements of 40 CFR 148 and these
specifications. Stored materials shall not present a hazard or an

i nconveni ence to workers, visitors, and/or other occupants and enpl oyees of
t he buil di ng.

PART 2 PRODUCTS (NOT APPLI CABLE)

PART 3 EXECUTI ON

3.

1 WORK PROCEDURES

Denolition and LBP abatenent and related work shall be perforned in
accordance with the accepted Contractor’s LBP Managenent Pl an as nodified
and approved. Procedures and equi pnent required to limt occupational and
environnent al exposures to | ead during denolition and LBP renoval shall be
in accordance with 29 CFR 1926 Section .62, and as specified herein. Paint
chi ps and associ ated waste shall be disposed of in conpliance with Federal
state, and |l ocal regul ations.

1.1 Per sonnel Protection Procedures

Eati ng, snoking, drinking, chew ng tobacco and chewi ng gum and applying
makeup shall not be pernmitted in the denolition and LBP control area.
Personnel of trades not engaged in the abatenent and di sposal of denolition
and LBP shall not be exposed at any tine to airborne concentrations of |ead
equal to or in excess of 30 mcrograns per cubic neter of air. Electrica
service shall be disconnected when wet renoval is perforned, and tenporary
el ectrical service protected by a ground fault circuit interrupter shall be
provi ded.

1.2 Saf ety and Heal th Procedures

The Conpetent Person shall be present on the work site throughout the

abat enent project to supervise, nonitor, and docunent the project’s health
and safety provisions. A daily log shall be maintained showing the results
of sanpling tests throughout the project area. Denolition and LBP

abat ement work being conducted within a LBP Control area where an airtight
barrier is required shall be stopped if dust w pe concentration |evels
col l ected outside the contai nment area during abatenent, equal or exceed

t he preabatenent |evel or 200 m crograns per square foot, whichever is
greater.

3.1.3 Saf ety and Health Responsibilities
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The Conpetent Person shall
a. Verify that training neets applicable requirenents.

b. Review and approve LBP Managenent Plan for conformance to the
appl i cabl e referenced standards.

c. Inspect denolition and LBP renpval work for conformance with the
accepted LBP Managenent Pl an.

d. Ensure that worker exposure air nonitoring 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 environnent are
adequately controlled

The Conpetent Person shall be responsible for directing environnental air
noni t ori ng.

3.1. 4 Medi cal Surveill ance Procedures

Medi cal surveillance shall be inplenented in accordance with the approved
Contractor’s LBP Managenent Plan, and shall conply with the requirenents of
29 CFR 1926 Section .62, including the provisions for biologica

noni toring, nedical renoval protection and a physician’s witten opinion
signed by the physician perform ng the enpl oyee exani nation. The
Contractor shall provide a copy of the witten opinion for Contractor’s
enpl oyees 2 days prior to each enployee’'s commencenent of work.

3.1.5 Engi neering Controls
3.1.5.1 LBP Control Area

The LBP control area is where denolition and LBP abatement work occurs and
as such shall be considered contam nated, and shall be isolated to prevent
LBP contai ni ng dust or debris from passing into adjacent building or open
areas. The control area shall be decontani nated at the conpletion of the
denolition and LBP abatenment and di sposal work.

3.1.5.2 Boundary Requirenents

Physi cal boundaries shall be provided around exterior LBP control areas by
roping off the area indicated in the LBP Managenent Plan. Interior
projects shall be isolated by curtains, portable partitions, or other

encl osures to ensure that concentrations of |ead dust outside the LBP
control area will not equal or exceed the preabatenent |evel or 200

m crograns per square foot, whichever is greater

3.1.5.3 Control Barriers

The denolition 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 seal ed, and shall be erected
according to the Contractor’s LBP Managenment Pl an. Pol yethyl ene sheeting
shal | be nechani cally supported, independent of duct tape or spray adhesive.
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3.1.5.4 Maski ng and Seal i ng

3.

a. Interior denolition and LBP control area requirenments: Qpenings
shal | be seal ed where the rel ease of airborne LBP dust is
expected. A control area shall be established with the use of
curtains, portable partitions, or other systens in order to
prevent the escape of dust fromthe contam nated control area.

The control area shall be provided with protective covering of two
| ayers of pol yethyl ene sheeting over floors. Penetrations of the
floor, walls, and ceiling shall be sealed w th pol yethyl ene
sheeting and duct tape. Polyethyl ene sheeting shall be firmy
attached to the structure. Joints shall be sealed with spray
adhesi ve and duct tape. Openings shall be provided for the supply
and exhaust of air for the negative air pressure system Persona
nmonitoring during the work shift shall be in accordance with 29
CFR 1926 Section .62.

b. Exterior denolition and LBP control area requirenents: Were the
construction of a contained LBP control area is inpractical, a
roped-of f perineter shall be installed 6 nmeters from and around,
the area where the LBP handling procedures are performed and ot her
requi renments for LBP control areas shall be naintained. Persona
noni toring of airborne concentrations shall be conducted in
adj acent areas, during the work shift, in accordance with 29 CFR
1926 Section .62. Wuere wipe sanpling is not practical, air
noni toring outside of the roped-off perinmeter shall be conducted
as specified. Airborne concentrations shall not exceed specified

| evel s.
1.6 Fur ni shi ngs
The Governnent will renove furniture and equi pnent fromthe work area
before LBP renoval work begins.
1.7 Bui l ding Ventilating Systens
Any building ventilating systemor any other systembringing air into or
out of the denolition and LBP control work area shall be disconnected and
capped.
.1.8 Tenporary Utilities
Tenporary equi pnent to provide adequate power, light, heat, and water shal
be installed to acconplish the denolition and LBP abat enent operations
properly and safely. The Contractor shall nmaintain the security and
mai nt enance of the utility systemin the LBP control areas. |In the event
of a failure of any utility system the Governnent will not be responsible
for any loss of time or other expense incurred by the Contractor. Wring
and el ectrical service shall be as specified in to Section 16415 El ectrica
Work, Interior. 1In addition, the Contractor shall provide:

a. Backflow protection on all water connections. Fittings installed
by the Contractor shall be renoved after conpletion of work with
no danage or alteration to existing water piping and equi pnent.

b. Heavy-duty abrasion-resistant hoses to provide water to each work
area and decont ami nati on area

c. Electrical service to work areas. Electrical service shall conply
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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 |anps and
light fixtures shall be of adequate wattage to provi de good
illumnation in demolition and LBP control areas.

3.2 DEMOLI TI ON AND LBP ABATEMENT METHODS
3.2.1 Conponent Renoval

Al debris shall be handled in accordance with the Hazardous Waste
Managenent Pl an.

3.3 MONI TORI NG

During the entire denolition and LBP renoval and di sposal operations, a
Conpetent Person shall be onsite directing the nonitoring/sanpling and

i nspecting the work to ensure that the health and safety requirenents 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 Mnitoring

Ai rborne concentrations of |ead shall be collected and anal yzed in
accordance with 29 CFR 1926 Section .62. Results shall be reported in
m crogranms per cubic nmeter of air.

3.3.2.1 Pr eabat enent
Pr eabat enent sanples shall be collected in the follow ng | ocations outside
the work area; one upwi nd of the abatenment and two downwi nd of the
abatement activities.

3.3.2.2 Abat enent

The Conpetent Person shall collect area air sanples on a daily basis. The
sanpl es shall be collected in the same |ocation as the preabatenent sanples.

3.3.2.3 Resul ts

The Contractor shall have the results of the area air nonitoring within 48
hours after conpletion of the sanpling. Results shall be reported in
m crograns per cubic nmeter of air.

3.3.2.4 Excessi ve Levels

Qut door denolition and LBP abatenent shall cease and the Contracting
Oficer notified if nmeasured airborne | ead concentrations, collected during
abat enent, exceed the preabatenent airborne concentration |levels. The
Contractor may be required to clean and resanple the effected area, at no
addi tional cost to the Government, if directed by the Contracting O ficer
The Contractor shall correct the work practices and/ or engineering controls
and shall resune abatenent at the direction of the Contracting O ficer

3.3.3 Wast e Sanpling and Testing

Sanmpling and testing of all waste shall be in accordance with 40 CFR 261
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3.

3.

3.4 Soi |l Sanpling
3.4.1 Pr eabat emrent

In order to establish baseline lead-in-soil conditions on the site prior to
the initiation of exterior |ead abatenent, conposite soil sanples shall be
collected. Eight to ten snmall portions of surface soil shall be scooped
with a fresh 50 nL plastic centrifuge tube and conposited in the tube.

This will represent a single sanple. |f excessive paint chips are present
in the soil they shall be included in the sanple. The 8 - 10 sanples shal
be collected such that they represent the area where abatenent occurred.
One shall be taken at the dripline extending out a distance of 3 m
Sanpling 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 perforned.

.3.4.2 Post Abat enent

Post abatenent soil sanples shall be collected in the sane |ocations as the
preabat ement sanples utilizing the sane procedures. |f post abatenent soi
sanpl es exceed the preabatenent levels, the Contractor will be required to
perform soil excavation to a depth of 50 nmin the area specified by the
Contracting O ficer at no additional cost to the Governnment. The soi

shal |l be tested as specified in paragraph CLEANUP AND DI SPOSAL. Anal ysis
that exceed TCLP linmits shall be treated as LBP contam nated waste and

di sposed accordingly.

.4 ADJACENT AREAS

Damage to adj acent areas shall be repaired to the approval of the
Contracting O ficer.

.5 CLEANUP AND DI SPOSAL
.5.1 Cl eanup

.5.1.1 Daily

Surfaces in the denolition and LBP control area shall be maintained free of
accunul ati ons 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 conpressed air shall not be used for cleanup. At the end of each shift,
the area shall be cleaned of visible | ead paint contam nation by vacuumn ng
with a HEPA filtered vacuum cl eaner and wet nopping the area. Denvolition
and LBP abat ement work shall cease during the cleanup

.5.1.2 Prior to C earance

Upon conpl etion of the | ead paint abatenent and a satisfactory visua

i nspection by the Contracting Officer in a given work area, a prelinmnary
cl ean-up shall be performed by the Contractor. This clean-up includes
removal of any contaninated material, equipnent or debris including

pol yet hyl ene sheeting fromthe work area, except for critical barriers.
The pol yet hyl ene sheeting shall be sprayed or misted with water for dust
control, abatenent debris renpbved and then the sheeting renoved by folding
it in upon itself. Polyethylene sheeting used for critical barriers shal
remain in place until final clearance criteria. The follow ng nethodol ogy
shall be utilized during the cleanup prior to clearance.
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3.

3.

a. Lead-contami nated debris shall be containerized in accordance with
par agr aph Cont anmi nated Waste. Waste bags shall not be overl oaded,
shal |l be securely sealed and stored in the designated area unti
di sposal

b. Non-contam nated debris shall be containerized; renpved fromthe
work area and stored in the designated area until disposal in
accordance with paragraph Non- Cont am nated Waste

c. Renoval of surface pol yethyl ene sheeting shall begin from upper
| evel s such as cabinets and shelves. Renoval of floor
pol yet hyl ene sheeting shall begin at the corners and folded in the
mddle to contain the dust. Polyethylene shall be disposed of as
specified for debris.

d. Ceaning. Once the polyethyl ene sheeting, except critica
barriers is renoved fromthe work area, cleaning shall begin. It
shall be done in the follow ng sequence: HEPA Vacuum Tri-Sodi um
Phosphate (TSP) wash (or equival ent 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 vacuumi ng at the furthest corner from
the entrance to the work area.

f. Wet Wash. Wash or nop the surfaces vacuuned in the same sequence.
Contractor shall utilize a tri-sodium phosphate (TSP) detergent
solution or other equally effective cl eaning agent and al |l ow
surface to dry.

g. Ceaning Equipnent. The Contractor shall prepare and use
detergents containing five to ten percent TSP or other equally
ef fective cl eani ng agent which shall be used in accordance wth
the manufacturers instructions. The waste water from cleaning
shal | be contained and di sposed of according to applicable
Federal , state, county and | ocal regul ati ons and guidelines. The
wast e water shall not be disposed of in stormsewers or sanitary
sewers w thout specific and witten Governnent approval.

5.2 Vi sual | nspection

Upon conpletion of the final cleaning, the Contractor shall notify the
Contracting O ficer and request a final visual inspection with the
Contracting Oficer’'s representative with the criteria in the fina

cl eani ng/ vi sual inspection exanple format sheet |located at the end of this
section. |If the area does not pass the visual inspection, the Contractor
shal |l reclean the area as required by paragraph CLEANUP AND DI SPCSAL, at no
addi ti onal expense to the Governnment. Final clearance testing shall not
proceed until the Contracting O ficer has accepted the final cleaning by
the Contractor.

.5.3 Certification

The Conpetent Person shall certify in witing that inside the denplition
and LBP control area and the area external to the denolition and LBP
control area net final clearance requirenents.

5 4 Renpval of Control Area
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After approval of the final clearance certification, and when authorized by
the Contracting Officer, the denolition and LBP control area, containnent
barriers, and control structures roped-off boundary and warning signs shal
be renoved

3.5.5 Di sposa
3.5.5.1 Toxicity Characteristic Leaching Procedure (TCLP) Results

The results of the TCLP anal ysis performed during abatenent shall be used
to determ ne disposal procedures

3.5.5.2 Cont am nat ed Waste
Lead- cont am nat ed waste, scrap, and debris shall be disposed of as follows:

a. Lead-contam nated waste, scrap, debris, bags, containers,
equi pnent, and | ead-contam nated cl othing, which may produce
ai rborne concentrations of lead particles shall be stored in U S.
Department of Transportation 49 CFR 178 approved 200 liter)
drums. Each drumshall be labeled to identify the type of waste
as defined in 49 CFR 172 and the date | ead-contam nated wastes
were first put into the drum The Uniform Hazardous Waste
Mani fest forms from Federal and state agencies shall be obtained
and conpleted. Land disposal restriction notifications shall be
as required by 40 CFR 268. The Contracting O ficer shall be
notified at least 14 days prior to delivery to arrange for job
site inspection of the drums and mani fests. Lot deliveries of
hazardous wastes shall be nmade as needed to ensure that druns do
not remamin on the work site longer than 90 cal endar days fromthe
date affixed to each drum. The Contracting Oficer will assign
an area for interimstorage of waste-containing druns .

b. Lead-contam nated waste shall be handl ed, stored, transported, and
di sposed 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 contam nated but not classified hazardous,
shal | be di sposed off Base by the Contractor at an approved site.

3.5.5.3 Non- Cont am nat ed Waste

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

3.5.6 Di sposal Docunentati on

Witten evidence shall be provided that the hazardous waste treatnent,
storage, or disposal facility is approved for |ead disposal by the EPA and
state or local regulatory agencies. One copy shall be subnmitted of the
conpl eted mani fest; signed, and dated by the initial transporter in
accordance with 40 CFR 262

3.5.7 Title to Materials
Materials resulting fromdenolition work, except as specified otherw se

shal | become the property of the Contractor, and shall be disposed of in
accordance with Section 02220 DEMCOLI TI ON, except as specified herein.
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3.5.8 Payment for Hazardous Waste

Paynent for disposal of hazardous waste will not be nade until a signed
copy of the manifest fromthe treatment or disposal facility certifying the
amount of | ead-containing materials delivered is returned and a copy is

furni shed to the Governnent.
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CERTI FI CATI ON OF FI NAL CLEANI NG AND VI SUAL | NSPECTI ON

I ndi vi dual abatenment task as identified in paragraph
Description of Wrk

In accordance with the clearing and decontam nati on procedures specified in
the Contractor’s | ead hazard abatenent plan and this contract, the Contractor
hereby certifies that he/she has thoroughly visually inspected the
decont am nated regul ated work area (all surfaces, including pipes, beans,

| edges, walls, ceiling, floor, decontam nation unit, etc.) and has found no
dust, debris, or lead containing material residue.

BY: (Contractor’s signature)
Dat e

Print nanme and

title

(Contractor’s Onsite Supervisor signature)
Dat e

Print nanme and

title

(Contractor’s Conpetent Person si gnat ure)
Date_

Print nanme and
title

CONTRACTI NG OFFI CER ACCEPTANCE OR REJECTI ON

The Contracting O ficer hereby determi nes that the Contractor has perforned
final cleaning and visual inspection of the decontam nated regul ated work
area (all surfaces including pipes, beans, |edges, walls, ceiling, floor
decontam nation unit, etc.) and by quality assurance inspection, finds the
Contractor’s final cleaning to be:

Accept abl e

________ Unacceptabl e, Contractor instructed to reclean the denolition and
LBP control work area

BY: Contracting Oficer’s Representative

Si gnature
Dat e
Print name and
title

-- End of Section --
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1.0 Introduction & Material List

On 3/19/99, Barry Burrows, an Asbestos/Lead Inspector from Environomics, Inc.
(Environmics) performed a lead-based paint inspection of the Control Tower located at
Luke Air Force Base, AZ to identify lead-based paint. This report establishes lead
concentrations in painted surfaces as a general guidance tool for the purpose of
conducting safe renovation or demolition activities at the building.

The following building component was found by XRF Analysis to contain lead in
quantities greater than the HUD/EPA definition of lead based paint (>1 mg/cm?):

Door-Beam-Metal
Fioor-Metal

Stairs-Rail Cap-Metal
Wall-Elec. Panel-Metal
Wall-Beam-Metal

This report was prepared for the express use and benefit of MORRISON-KNUDSEN
CORPORATION, its agents and employees and may be used at its discretion in
connection with the possible financing, refinancing, or notifications that pertain to the
property referenced above. The information in this report or portions thereof, may be
required to be included in notifications to the residents, employees, contractors, or other
visitors to the building. This report is not intended to be used by the Owner or its agents
‘as a specification or work plan for any of the work suggested or recommended herein.

This was a screening survey only so not all painted surfaces in all spaces were
recorded. Representative surfaces in selected spaces were sampled. Users of this
report are urged to review all available results for the building before determining actual
lead content of paint in any particular space. Just because a particular space is not
listed in this report does not mean that there is not/or may not be lead paint in that
space.

Environomics, Inc. shall not be responsible for identifying lead-containing paints located
behind walls and/or columns, beneath flooring, under carpeting, above solid ceilings,
underground or in any other inaccessible areas.

Luke Air Force Base 955 Control Tower Section 1 Page 1
Lead Paint Survey



2. Lead Based Paint Survey by X-Ray
Fluorescence Spectrum Analyzer (XRF)




Listing of Building Components sorted by Location

Control Tower

'ﬁhe following table' lists the sample results of each painted surface sorted by location. If muitiple
samples of a painted surface were obtained, the highest reading for that surface is used to
determine its HUD/EPA status.

The "HUD/EPA Lead Status" column indicates whether the material meets their definition of
lead-based paint (LBP). Lead content in excess of 1 microgram per centimeter squared (mg/cm2)
by XRF testing or 5,000 parts per million (ppm) by atomic absorption analysis is considered
lead-based paint by HUD and the EPA.

Tjhe "Lead Detected" column indicates if XRF analysis detected any amount of lead for OSHA
compliance purposes. OSHA defines lead paint as "paint containing organic lead" and regulates
it under OSHA Lead in Construction Standard.

HUD/EPA Lead

1 Lead Status Detected Risk

HM# Description Color Condition (>1.0 mg/lem?) (>0 mg/cm?) Factors
:E);terior Fioor: 1

Q12 Wall--brick Tan Chalking  Non-LBP No

013 Wall-brick Tan Chalking  Non-LBP No

014 Door - Metal Tan Chalking Non-LBP Yes

099  Wall--drywall White Intact Non-LBP No

100 Door - Metal Grey Intact  Non-LBP No
Béthroom Floor: 10

QOS Door - Metal Brown Intact Non-LBP No

606 Door-jamb-metal | Brown Intact Non-LBP Yes

¢J07 Door-beam-metal | Brown Intact LBP Yes
Electrical Room Floor: 10

001 Wall--metal White Intact Non-LBP Yes

002  Wall Elec Panel Metal White Intact LBP Yes

QO3 Wall-beam-metal White Intact LBP Yes

(j)O4 Wall--drywall White [ntact Non-LBP -No
Rtéom 8 Floor: 8

909 Floor--metal Black intact LBP Yes

b10 Wall--brick Tan Intact Non-LBP Yes

LLuke Air Force Base 955 Control Tower
Lead Paint Survey

Section 1 - List of Materials
Page 1



Control Tower

HUD/EPA Lead
j Lead Status Detected Risk
HM# Description . Color  Condition (>1.0 mg/cm2) (>0 mg/cm2) Factors
i9§ Floor: 9
008  Stairs-rail Cap-metal Grey Intact LBP Yes
Luke Air Force Base 955 Control Tower Section 1 - List of Materials

Lead Paint Survey Page 2



2.0 Lead-Based Paint Survey by X-Ray Fluorescence Spectrum Analyzer (XRF)

The XRF unit used for this survey irradiates the paint on a given surface causing the
lead in the paint, if present, to emit a characteristic frequency of X-ray radiation. The
instrument identifies and counts these x-rays to determine a lead concentration. The
intensity of this radiation is measured by the detector and is related to the amount of
lead in the paint. The lead concentration results are reported in mlcrograms per
square centimeter (mg/cm?2).

While the sample is being measured, the lead concentration is displayed on the XRF's
display. The reading and spectrum data are stored in the device. The XRF analyzer
provided information on the "K-shell" (high energy) and "L-shell" (low energy) lead. In
most XRF analyzers, the K-shell lead reading reflects the amount of lead present in the
older layers of paint, and the L-shell reading reflects the amount in the surface layers
of paint.

Measurements were taken at points representative of all paint and varnished surfaces
in the areas inspected. In order to obtain a reading, the XRF analyzer is placed with
the face of the instrument flush against the surface to be tested. It is then held in place
for the duration of the sample taking, approximately 20 source seconds or until the
measurement has reached an acceptable range of accuracy as determined by the
inspector. The sampling time is dependant on the age of the radioactive source inside
the XRF and the accuracy desired by the inspector. The radioactive source for the
Niton XL Spectrum Analyzer used at this property is 10 millicurie Cadmium 109. As
the Cadmium109 source ages, longer sampling times are necessary to maintain the
same level of accuracy.

Luke Air Force Base 955 Control Tower Section 2 Page 1
Lead Paint Survey



3. Summary of XRF Results
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3.0 Summary of XRF Results

A total of fifteen (15) XRF samples was/were collected on this survey. Five (5) paint
sample(s) had lead content above the level that the US Department of Housing and
Urban development (HUD) considers to be lead-based paint. (1.0 mg/cm?) Refer to the
Appendices for a complete listing of all XRF sample results.

This table summarizes the total number of samples of each building component and the
number that tested positive based on the HUD/EPA standard.

No. of HUD/EPA

Description XRF Samples | Positive Samples
Door - Metal 3 0
Door-beam-metal 1 1
Door-jamb-metal 1 0

i

i Floor—metal 1 1
|

I Stairs-rail Cap-metal 1 1
%

s Wall Elec Panel Metali 1 1
i

{ Wall--brick 3 0
!

iWall—-drywall 2 0
‘Wall--metal 1 0.

i
|

. Wall-beam-metal

!

Luke Air Force Base 955 Control Tower
Lead Paint Survey

Summary of XRF Results
Page 1
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4.0 OSHA Lead Regulation Summary

The Federal Occupational Safety and Health Administration (OSHA) has enacted an interim
lead standard. The purpose of both standards is to protect construction workers from
exposure to lead. OSHA is primarily concerned with activities that disturb lead-containing
paints. Lead was used in most paints until the mid 1950's and was banned in amounts in
excess of 0.06% by weight in 1978 for most non-industrial paints by the Consumer Product
Safety Commission (CPC). :

The new standard requires contractors and employers who perform paint removal activities to
monitor their employees to determine whether they are being exposed in excess of the action
level of 30 micrograms per cubic meter of air (ug/m3) over an eight-hour time weighted
average (TWA) or the "Permissible Exposure Limit" (PEL) of 50 pg/m3 TWA. Monitoring is
performed by personal air sampling.

Even when concentrations are below the action level, an employer must provide employees
with High Efficiency Particulate Air (HEPA) filtered vacuums, wetting agents and
hand-washing facilities. If the exposure exceeds the action level or the PEL, other
procedures such as containing the area, local exhaust ventilation, respiratory and worker
protection, worker training, decontamination facilities and medical monitoring are required.

OSHA has identified several work practices that pose varying levels of lead exposure to
laborers disturbing lead-containing paint. Estimated exposure levels of lead are founded on
the activity itself, rather than the concentrations of lead present in paint. Therefore, as an
example, paint that contains 0.5% versus 15% of lead by weight or 0.8 mg/cm2 versus 3.5
mg/cm2 of lead in paint could pose the same exposure levels to workers depending on the
activities that cause the disturbance and the administrative and engineering controls that are
followed.

The following is a summary of work activities that disturb paint, the expected exposure and
the respiratory protection requirements that result as outlined in the OSHA standards:

Class | Activities:

Class | activities include: Manual demolition, manual scraping, manual sanding,
heat gun applications, general cleanup, power tool
cleaning with dust collection systems and spray
painting activities

Potential Exposure: 50 pg/m3 to 500 pg/m3
Minimum Respiratory Protection: Half mask air purifying respirator equipped with HEPA
filters having a protection factor of 10

Class Il Activities

Class Il activities include: Using lead-containing mortars, lead burning, lead
riveting, rivet busting, power tool cleaning without dust
collection systems, cleanup of dry expendable

Luke Air Force Base 955 Control Tower OSHA Lead Regulation Summary
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Potential Expoéure: .

Minimum Respiratory Protection:

Class Il Activities
Class Il activities include:

Potential Exposure:

Minimum Respiratory Protection:

Luke Air Force Base 955 Control Tower
Lead Paint Survey

abrasives and abrasive blasting

500 pg/m3 to 2,500 pg/m3
Full face powered air purifying respirators equipped
with HEPA filters having a protection factor of 100

Abrasive blasting, welding, cutting and torch burning on
steel structures

Greater than 2,500 pg/m3

Full face supplied air respirator operated in pressure
demand mode or other positive pressure mode (type
IIC")

QOSHA Lead Regulation Summary
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| 5.0 Disclosure

The following language can be used in conjunction with planned renovations. The
language identifies possible lead-paint hazards and informs the contractors they are
responsible for complying with all applicable lead regulations.

The Contractor and its subcontractors are required to comply with 29 CFR 1926.62, the
Lead in Construction Standards on this project. The regulations require Contractors to
protect their employees from exposures in excess of the action level of 30 micrograms
per cubic meter (ug/m3), and the Permissible Exposure Level of 50 ug/m3 of air. The
Federal OSHA standard does not define the amount of lead in paint that constitutes
lead containing paint; therefore, the contractor must determine the worker exposure
level for any regulated activity disturbing paint containing any amount of lead. The lead
sampling results for this structure are contained in Appendix A of the Lead-Based Paint
Survey Report. :

Until the worker exposure level is determined, Contractors are required to provide their
workers with personal protection including respirators and protective clothing while
performing manual demolition, sanding, scraping, abrasive blasting, and burning of
paint. If the exposure level indicates that additional worker protection and engineering
controls are required for this project, they shall be provided by the Contractor.

Intact paint on building components is exempted from consideration as hazardous
waste. It is the Contractor's responsibility to test lead-containing paint and debris to
determine its disposal requirements. It is the Contractor's responsibility to dispose of all
lead-containing waste materials in accordance with applicable hazardous waste
disposal regulations.

Luke Air Force Base 955 Control Tower Disclosure
Lead Paint Survey Page 1
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SECTI ON 02220

DEMOLI TI ON

PART 1 GENERAL

1

1  REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

ENG NEERI NG MANUALS (EM

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requirenents Manua

.2 GENERAL REQUI REMENTS

The work includes denolition, salvage of identified itens and nmaterial s,
and renoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Governnent property daily, unless otherwi se directed, to avoid
accunul ation at the denolition site. Materials that cannot be renoved
daily shall be stored in areas specified by the Contracting Officer. In
the interest of occupational safety and health, the work shall be perforned
in accordance with EM 385-1-1, Section 23, Denolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possi bl e; salvaged itens and naterials shall be disposed of
as specified.

.3 SUBM TTALS

CGovernnent approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 08 St atements
Work Pl an; GA

The procedures proposed for the acconplishnent of the work. The procedures
shal | provide for safe conduct of the work, including procedures and

nmet hods to provide necessary supports, lateral bracing and shoring when
required, careful renoval and disposition of materials specified to be

sal vaged, protection of property which is to remain undi sturbed,
coordination with other work in progress, and tinely disconnection of
utility services. The procedures shall include a detailed description of

t he net hods and equi pnent to be used for each operation, and the sequence
of operations in accordance with EM 385-1-1.

.4 DUST CONTRCL

The anount of dust resulting fromdenolition shall be controlled to prevent

SECTI ON 02220 Page 2



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

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

obj ectionabl e conditions such as ice, flooding and pollution

1.5 PROTECTI ON
1.5.1 Prot ecti on of Personnel

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take i medi ate action to
protect all personnel working in and around the denolition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent will be allowed to be | eft standing wi thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor knen renove debris or performother work in the i nmediate area

1.5.2 Protection of Structures

Fl oors, roofs, walls, colums, pilasters, and other structural conponents
that are designed and constructed to stand w thout |ateral support or
shoring, and are deternmined to be in stable condition, shall remain
standi ng without additional bracing, shoring, of lateral support unti
denol i shed, unless directed otherwi se by the Contracting Oficer. The
Contractor shall ensure that no elenents determined to be unstable are |eft
unsupported and shall be responsible for placing and securing bracing,
shoring, or lateral supports as may be required as a result of any cutting,
renoval , or denolition work performed under this contract.

1.5.3 Protection of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exanine the drawi ngs and specifications to deternine the extent of the
work. The Contractor shall take necessary precautions to avoid damage to
existing itens to remain in place, to be reused, or to renmain the property
of the Governnent; any danaged itens shall be repaired or replaced as
approved by the Contracting Oficer. 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

i ncreasing structural supports or addi ng new supports as nay be required as
aresult of any cutting, renoval, or denolition work perfornmed under this
contract.

1.5.4 Protecti on Fromthe \Wat her

The interior of buildings to remain; salvageable materials and equi pnent
shal|l be protected fromthe weather at all tines.

1.5.5 Envi ronmental Protection

The work shall conmply with the requirements of Section 01410 ENVI RONVENT
PROTECTI ON

1.6 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.
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1

7 USE OF EXPLOSI VES

Use of explosives will not be permitted.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTI ON

3.

1 EXI STI NG STRUCTURES

Exi sting structures indicated shall be renpoved as indicated on draw ngs.
Exi sting control tower cab to be denolished with new roof nenbrane. Option
1 includes denolition of the remainder of the existing control tower down
to top of cassions. Pavenent and equi pnent bases shall be renpved as

i ndi cated. There is asbestos containing materials (ACM and | ead based
paint (LBP) in the control tower building 955.

.2 UTI LI TI ES

Di sconnection of utility services are shown on the draw ngs. Wrk shall be
in accordance with Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR
UTI LI TIES SYSTEMS. Existing utilities shall be renoved as indicated. When
utility lines are encountered that are not indicated on the draw ngs, the
Contracting O ficer shall be notified prior to further work in that area.

.3 FI LLI NG

Hol es, open basenents and ot her hazardous openings shall be filled in
accordance with Section 02315 EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR
BUI LDI NG

.4 DI SPOSI TI ON OF MATERI AL

Title to material and equi pnent to be denolished, except CGovernnent sal vage
and historical itenms, is vested in the Contractor upon receipt of notice to
proceed. The Governnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed

4.1 Sal vageabl e Itens and Materia

Contractor shall salvage itenms and material to the maxi num extent possible.

.4.1.1 Mat eri al Sal vaged for the Contractor

Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting Oficer and shall be renoved from Governnment property before
conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

.4.1.2 Itens Sal vaged for the Governnent

Sal vaged itens to remain the property of the Governnent shall be rempved in
a manner to prevent danmage, and packed or crated to protect the itens from
damage while in storage or during shipnent. |Itens damaged during renoval

or storage shall be repaired or replaced to match existing itens.
Cont ai ners shall be properly identified as to contents. The follow ng
itens reserved as property of the CGovernnent shall be delivered to the
areas designated: generator and 500 Gallon Diesel Tank
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3.4.1.3 H storical Itens
H storical itenms shall be renmoved in a nmanner to prevent damage. The
following historical itens shall be delivered to the Government for

di sposition: Corner stones, contents of corner stones, and document boxes
wherever |ocated on the site.

3.4.2 Unsal vageabl e Materia
Concrete, masonry, and ot her nonconbustible and conbustible nmaterial
except concrete permitted to remain in place, shall be disposed of off the
site.

3.5 CLEAN UP
Debris and rubbi sh shall be renoved from basenment and sinilar excavations.
Debris shall be renopved and transported in a manner that prevents spillage
on streets or adjacent areas. Local regul ations regardi ng hauling and
di sposal shall apply.

3.6 PAVEMENTS
Exi sting pavenents designated for renoval shall be saw cut and renoved in
accordance with the details shown on the drawings and to the limts and
depths indicated on the draw ngs.

-- End of Section --
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SECTI ON 02300

EARTHWORK

PART 1 GENERAL

1.

1  REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 136 (1996) Sieve Analysis of Fine and Coarse
Aggr egat es

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

ASTM D 1140 (1992) Anpunt 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 Mt hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mcu. m))

ASTM D 2487 (1993) Cassification of Soils for
Engi neeri ng Purposes (Unified Soi
Classification Systen)

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shal |l ow Dept h)

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 Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1995a) Liquid Limt, Plastic Limt, and

Plasticity Index of Soils

.2 DEFI NI TI ONS

2.1 Satisfactory Materials

Satisfactory materials shall conprise any nmaterials classified by ASTM D
2487 as GN @GP, GM GC, SW SP, SM SC, CL, M.. Satisfactory materials for
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gradi ng shall be conprised of stones |less than 200 nm, except for fill
materi al for pavenents and railroads which shall be conprised of stones
less than 75 nm in any di nension.

1.2.2 Unsatisfactory Materials
Materials which do not conply with the requirenents 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 Oficer shall be notified of
any contam nated naterial s.

1.2.3 Cohesi onl ess and Cohesive Materials
Cohesionl ess nmaterials include materials classified in ASTM D 2487 as GW
GP, SW and SP. Cohesive nmaterials include materials classified as GC, SC,
M., CL, MH, and CH Materials classified as GMand SMwi |l 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 Conpaction
Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557abbrevi at ed
as a percent of l|aboratory maxi mum density.

1.2.5 Topsoil

Material suitable for topsoils shall conformto the requirenents of Arizona
Department of Transportation Standard Specification 804-2, TOPSO L.

1.3 SUBM TTALS

Governnent approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-08 Statenents
Eart hwork; FIO
Procedure and | ocation for disposal of unused satisfactory material.
Bl asting plan when blasting is pernitted. Proposed source of borrow
materi al .

SD-09 Reports
Testing; GA

Wthin 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 | aboratory or Contractor’s testing
facilities.

Her bi ci de; GA

Contractor shall subnmt a Herbicide Treatnment Plan prior to use on the

proj ect which includes the herbicide trade nane, EPA Regi stration nunber,
chem cal conposition, fornulation, concentration of original and dil uted
material, application rate of active ingredients, and proposed nethod of
application. Chenical fertilizer shall be furnished in standard contai ners
wi th the name, weight, and guaranteed anal ysis of the contents clearly

mar ked.

SD- 18 Records
Eart hwor k; FI O
Notification of encountering rock in the project. Advance notice on the

openi ng of excavation or borrow areas. Advance notice on shoul der
construction for rigid pavenents.

.4 SUBSURFACE DATA

Subsurface soil boring | ogs are appended to the SPECI AL CONTRACT

REQUI REMENTS. The subsoil investigation report and sanples of materials
taken from subsurface investigations nay be exam ned at Los Angel es
District OOfice. These data represent the best subsurface information
avai |l abl e; however, variations may exist in the subsurface between boring
| ocati ons.

.5 CLASSI FI CATI ON OF EXCAVATI ON

No consideration will be given to the nature of the nmaterials, and al
excavation will be designated as uncl assified excavation

.6 BLASTI NG

Bl asting will not be permtted.

T UTI LI ZATI ON OF EXCAVATED MATERI ALS

Unsatisfactory materials renoved from excavations shall be di sposed of off
governnent controlled |ands. Satisfactory material renpbved from
excavations shall be used, insofar as practicable, in the construction of
fills, enbanknments, subgrades, shoul ders, bedding (as backfill), and for
simlar purposes. No satisfactory excavated material shall be wasted

wi thout specific witten authorization. Satisfactory material authorized
to be wasted shall be disposed of in designated areas approved for surplus
material storage or off of governnent controlled |ands. Coarse rock from
excavations shall be stockpiled and used for constructing slopes or
enbanknent s adj acent to streanms, or sides and bottons 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,
inmpair the efficiency or appearance of any structure, or be detrinmental to
the conpleted work in any way.

PART 2 PRCODUCTS

2.

1 PRE- EMERGENT HERBI Cl DE
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Pre-energent herbicide shall be in a commercially available dry or liquid
formthat is easily applied and neets all local and state regul ations.

.2 DECOVPOSED GRANI TE

Deconposed Granite shall be minus 19 mllinmeters tan/gold color quarried
materi al that matches the adjacent building | andscapi ng. Deconposed
Granite shall be of an inert material and free from weeds, debris, and
other deleterious materials. Submit sanple to the Contracting Oficer for
approval

PART 3 EXECUTI ON

3.

1 STRI PPI NG OF TOPSO L

Where indicated or directed, topsoil shall be stripped to a depth of 150
mllinmeters. Topsoi |l 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 |ocations

i ndi cated or specified. Topsoil shall be kept separate from other
excavated materials, brush, litter, objectionable weeds, roots, stones
larger than 50 nm in dianeter, and other nmaterials that would interfere
with planting and mai nt enance operations. Any surplus of topsoil from
excavations and grading shall be renpved fromthe site.

.2 GENERAL EXCAVATI ON

The Contractor shall perform excavation of every type of materia
encountered within the linmts of the project to the lines, grades, and

el evations indicated and as specified. Gading shall be in conformty with
the typical sections shown and the tol erances specified in paragraph
FINISH NG  Satisfactory excavated materials shall be transported to and
placed in fill or enbanknment within the Iimts of the work. Unsatisfactory
materials encountered within the linmts of the work shall be excavated

bel ow grade and replaced with satisfactory materials as directed. Such
excavated material and the satisfactory material ordered as repl acenent
shal |l be included in excavation. Surplus satisfactory excavated nateri al
not required for fill or enmbanknment shall be di sposed of in areas approved
for surplus material storage or off governnent controlled | ands.

Unsati sfactory excavated material shall be disposed of off governnent

controlled lands. During construction, excavation and fill shall be
perforned in a nmanner and sequence that will provide proper drainage at all
tinmes. WMaterial required for fill or enmbanknent in excess of that produced

by excavation within the grading limts shall be excavated fromthe borrow
areas indicated or fromother approved areas selected by the Contractor as
speci fi ed.

2.1 Ditches, CGutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be acconplished
by cutting accurately to the cross sections, grades, and el evati ons shown.
Ditches and gutters shall not be excavated bel ow grades shown. Excessive
open ditch or gutter excavation shall be backfilled with satisfactory,

t horoughly conpacted, 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 neter from
the edge of a ditch. The Contractor shall maintain excavations free from
detrinmental quantities of |eaves, brush, sticks, trash, and other debris
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3.

until final acceptance of the work.

. 2.2 Drai nage Structures

Excavations shall be nade to the lines, grades, and el evations shown, or as
directed. Trenches and foundation pits shall be of sufficient size to
permt the placenent and renoval of forns for the full length and wi dth of
structure footings and foundations as shown. Rock or other hard foundation
mat eri al shall be cleaned of |oose debris and cut to a firm |evel

stepped, or serrated surface. Loose disintegrated rock and thin strata
shal |l be renmoved. 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 |evel shall not be nmade until just before the concrete or
masonry is to be placed.

.3 SELECTI ON OF BORROW MATERI AL

Borrow material shall be selected to neet the requirenments and conditions
of the particular fill or enbanknent for which it is to be used. Borrow
materi al shall be obtained from approved sources off-base. The Contractor
shall obtain fromthe owners the right to procure material, pay royalties
and ot her charges involved, and bear the expense of devel opi ng the sources,
i ncluding rights-of-way for hauling. No borrow shall be obtained within
the linmts of the project site without prior witten approval. Necessary
cl earing, grubbing, and satisfactory drainage of borrow pits and the

di sposal of debris thereon shall be considered rel ated operations to the
borrow excavati on.

.4 OPENI NG AND DRAI NAGE OF EXCAVATI ON AND BORROW PI TS

The Contractor shall notify the Contracting Officer sufficiently in advance
of the opening of any excavation or borrow pit to pernmt elevations and
nmeasur enents of the undisturbed ground surface to be taken. Except as
otherwi se permitted, borrow pits and other excavation areas shall be
excavat ed provi di ng adequate drai nage. Overburden and other spoil materia
shal |l be transported to designated spoil areas or otherw se disposed of as
directed. Borrow pits shall be neatly trimed and drained after the
excavation is conpleted. The Contractor shall ensure that excavation of
any area, operation of borrow pits, or dunping of spoil nmaterial results in
m ni mum detrinmental effects on natural environnental conditions.

.5 BACKFI LL

Backfill adjacent to any and all types of structures shall be placed and
conpacted to at |least 90 percent |aboratory maxi num density for cohesive
materials or 95 percent |aboratory maxi nrum density for cohesionl ess
materials to prevent wedging action or eccentric |oading upon or agai nst
the structure. G ound surface on which backfill is to be placed shall be
prepared as specified in paragraph PREPARATI ON OF GROUND SURFACE FOR
EMBANKMENTS. Conpaction requirenents for backfill materials shall also
conformto the applicable portions of paragraphs PREPARATI ON OF GROUND
SURFACE FOR EMBANKNMENTS, EMBANKMENTS, and SUBGRADE PREPARATI ON; and Section
02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.
Conpaction shall be acconplished by sheepsfoot rollers, pneunatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved
equi pnent .

6 PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS
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3.

3.

3.

6.1 General Requirenents

G ound 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 otherw se broken up to a depth of 150
mllinmeters; pulverized; noistened or aerated as necessary; thoroughly

m xed; and conpacted to at |east 90 percent |aboratory nmaxi numdensity for
cohesive materials or 95 percent | aboratory nmaxi numdensity for
cohesionl ess nmaterials. Conpaction shall be acconplished by sheepsfoot
rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory
conmpactors, or other approved equi pnent. The prepared ground surface shal
be scarified and noistened or aerated as required just prior to placenent
of enbanknent materials to assure adequate bond between enbanknment materia
and the prepared ground surface.

.6.2 Frozen Materia

Enbanknment shall not be placed on a foundation which contains frozen
material, or which has been subjected to freeze-thaw action. This

prohi biti on enconpasses all foundation types, including the natural ground,
all prepared subgrades (whether in an excavation or on an enbankment) and
all layers of previously placed and conpacted earth fill which becone the
foundati ons for successive layers of earth fill. Al material that freezes
or has been subjected to freeze-thaw action during the construction work,

or during periods of tenporary shutdowns, such as, but not limted to,

ni ghts, holidays, weekends, wi nter shutdowns, or earthwork operations,

shall be renmoved to a depth that is acceptable to the Contracting Oficer
and replaced with new material. Aternatively, the material wll be

t hawed, dried, reworked, and reconpacted to the specified criteria before
additional material is placed. The Contracting Oficer will determ ne when
pl acenent of fill shall cease due to cold weather. The Contracting O ficer
may el ect to use average daily air tenperatures, and/or physica

observation of the soils for his deternination. Enbankment material shal
not contain frozen clunps of soil, snow, or ice.

T EVMBANKMENTS

7.1 Eart h Enmbanknent s

Earth enmbanknents shall be constructed fromsatisfactory materials free of
organic or frozen material and rocks with any di nension greater than 75 mm
The material shall be placed in successive horizontal |ayers of |oose

material not nore than 150 millineters in depth. Each |layer shall be
spread uniformy on a soil surface that has been noi stened or aerated as
necessary, and scarified or otherw se broken up so that the fill wll bond
with the surface on which it is placed. After spreading, each |ayer shal
be pl owed, disked, or otherw se broken up; noistened or aerated as
necessary; thoroughly m xed; and conpacted to at |east 90 percent

| aboratory nmaxi num density for cohesive materials or 95 percent |aboratory
maxi mum density for cohesionless materials. Conpaction requirenents for

t he upper portion of earth enbanknments form ng subgrade for pavenents shal
be identical with those requirenents specified in paragraph SUBGRADE
PREPARATI ON. Conpaction shall be acconplished by sheepsfoot rollers,
pneumatic-tired rollers, steel-wheeled rollers, vibratory conpactors, or
ot her approved equi pnent.

8 SUBGRADE PREPARATI ON

8.1 Constructi on
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Subgrade shall be shaped to |ine, grade, and cross section, and conpacted
as specified. This operation shall include plow ng, disking, and any
noi stening or aerating required to obtain specified conpaction. Soft or
ot herwi se unsatisfactory material shall be renoved 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 nmm
bel ow fini shed grade for the subgrade. Low areas resulting fromrenoval
of unsatisfactory material or excavation of rock shall be brought up to
requi red grade with satisfactory materials, and the entire subgrade shal
be shaped to Iine, grade, and cross section and conpacted as specified.
The el evation of the finish subgrade shall not vary nore than 10 mm from
the established grade and cross section

3.8.2 Conpacti on

Conpaction shall be acconplished by sheepsfoot rollers, pneunatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved

equi pnent. Except for paved areas and railroads, each |ayer of the
enbanknent shall be conpacted to at | east 100 percent of |aboratory maxi num
density.

3.8.2.1 Subgrade for Pavenents

Subgrade for pavenents shall be conpacted to at |east 100 percentage

| aboratory nmaxi num density for the depth bel ow the surface of the pavenent
shown. Wien nore than one soil classification is present in the subgrade,
the top 150 mm of subgrade shall be scarified, w ndrowed, thoroughly

bl ended, reshaped, and conpact ed.

3.9 FI NI SHI NG

The surface of excavations, enbanknents, and subgrades shall be finished to
a snooth and conpact surface in accordance with the |ines, grades, and
cross sections or elevations shown. The degree of finish for graded areas
shall be within 10 nm of the grades and el evations indicated except that
the degree of finish for subgrades shall be specified in paragraph SUBGRADE
PREPARATI ON. Gutters and ditches shall be finished in a manner that wll
result in effective drainage. The surface of areas to be turfed shall be
finished to a snoothness suitable for the application of turfing materials.

3.10 PLACI NG TOPSA L

On areas to receive topsoil, the conpacted subgrade soil shall be scarified
to a 150 mm depth for bonding of topsoil with subsoil. Topsoil then shal
be spread evenly to a thickness of 150 mm and graded to the el evations and
sl opes 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 limts shall be obtained fromoffsite areas.

3.11 APPLI CATI ON OF PRE- EMERGENT HERBI Cl DE
Pre-ermergent herbicide shall be applied per manufacturer’s specifications
on all | andscape areas after finish grading and prior to installing
deconposed granite.

3.12 PLACI NG DECOVPOSED GRANI TE

Deconposed granite shall be placed after pre-energent application and
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spread to a uniformdepth of a mnimumof 76 mllineters.
3.13 TESTI NG

Testing shall be perfornmed by an approved comercial testing |aboratory or
by the Contractor subject to approval. |If the Contractor elects to
establish testing facilities, no work requiring testing will be perntted
until the Contractor’s facilities have been inspected and approved by the
Contracting O ficer. The first inspection will be at the expense of the
Governnent. 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 determ ned in accordance with ASTM D 1556
or ASTM D 2922. Wien ASTM D 2922 is used, the calibration curves shall be
checked and adjusted using only the sand cone nethod as described in ASTM D
1556. ASTM D 2922 results in a wet unit weight of soil and when using this
nmet hod ASTM D 3017 shall be used to determ ne the noisture content of the
soil. The calibration curves furnished with the noisture gauges shall also
be checked along with density calibration checks as described in ASTM D 3017
; the calibration checks of both the density and noi sture gauges shall be
made at the beginning of a job on each different type of materia
encountered and at intervals as directed by the Contracting Oficer. ASTM
D 2937, Drive Cylinder Method shall be used only for soft, fine-grained,
cohesive soils. Wien test results indicate, as determ ned by the
Contracting O ficer, that conpaction is not as specified, the materi al

shal | be renoved, replaced and reconpacted to neet specification
requirenents. Tests on reconpacted areas shall be perforned to determ ne
conformance with specification requirenents. Inspections and test results
shall be certified by a registered professional civil engineer. These
certifications shall state that the tests and observati ons were perforned
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 followi ng nunber of tests, if perforned at the appropriate tinme, wll
be the m ni mum acceptable for each type operation

3.13.1 Fill and Backfill Material Gradation
One test per 2000 cubic nmeters stockpiled or in-place source materi al
Gradation of fill and backfill material shall be determ ned in accordance
with ASTM C 136, ASTM D 422, or ASTM D 1140
3.13.2 I n-Place Densities
a. One test per 225 square neters, or fraction thereof, of each lift
of fill or backfill areas conpacted by other than hand- operated
machi nes.

b. One test per 15 square nmeters, or fraction thereof, of each lift
of fill or backfill areas conpacted by hand-operated nachi nes.

c. One test per 15 linear neters, or fraction thereof, of each lift
of enmbanknent 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 neters, or fraction
thereof, of each Iift of fill or backfill conpacted by other than
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hand- oper at ed nmachi nes.

b. One check test per Iift for each 75 square nmeters, of fill or
backfill areas conpacted by hand-operated machi nes.

c. One check test per lift for each 75 linear nmeters, or fraction
t hereof, of enbanknent or backfill for roads.

3.13.4 Moi sture Contents

In the stockpile, excavation, or borrow areas, a mninmmof two tests per
day per type of material or source of nmaterial being placed during stable
weat her conditions shall be perforned. During unstable weather, tests
shal | be made as dictated by |local conditions and approved by the
Contracting Oficer.

3.13.5 Opt i mum Moi sture and Laboratory Maxi mum Density

Tests shall be nade for each type material or source of material including
borrow material to deternmine the optinmum noi sture and | aboratory naxi mum
density values. One representative test per 100 cubic nmeters of fill and
backfill, or when any change in material occurs which nay affect the

opti nmum noi sture content or | aboratory maxi num density.

3.13.6 Tol erance Tests for Subgrades

Cont i nuous checks on the degree of finish specified in paragraph SUBGRADE
PREPARATI ON shal | be nade during construction of the subgrades.

3.14 SUBGRADE AND EMBANKMENT PROTECTI ON

During construction, enbanknments and excavations shall be kept shaped and
drained. Ditches and drains al ong subgrade shall be maintained to drain
effectively at all tinmes. The finished subgrade shall not be disturbed by
traffic or other operation and shall be protected and nmi ntained by the
Contractor in a satisfactory condition until ballast, subbase, base, or
pavenent is placed. The storage or stockpiling of materials on the
finished subgrade will not be permtted. No subbase, base course, ballast,
or pavenent shall be laid until the subgrade has been checked and approved,
and in no case shall subbase, base, surfacing, pavenent, or ballast be

pl aced on a nuddy, spongy, or frozen subgrade.

-- End of Section --
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SECTI ON 02315

EXCAVATI ON, FI LLI NG AND BACKFI LLI NG FOR BUI LDI NGS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

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

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-I1bf/cu. ft. (2,700
KN-m cu. m))

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

ASTM D 2487 (1993) C assification of Soils for
Engi neeri ng Purposes (Unified Soi
Classification Systen)

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shal |l ow Dept h)

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 Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1995a) Liquid Limt, Plastic Limt, and

Plasticity Index of Soils

.2 DEGREE OF COVPACTI ON

Degree of conpaction is expressed as a percentage of the maxi num density
obt ai ned by the test procedure presented in ASTM D 1557, abbreviated as
percent | aboratory maxi num density.

.3 SUBM TTALS

CGovernnent approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
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SD-09 Reports
Testing; FIO

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

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Satisfactory Materials

Satisfactory materials shall conprise any nmaterials classified by ASTM D
2487 as GW GP, GM CGC, SW SP, SM SC, CL, M.

2.1.2 Unsatisfactory Materials

Materials which do not conply with the requirenents 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
whi ch contains root and other organic matter, frozen material, and stones
larger than 75 nm. The Contracting O ficer shall be notified of any
contam nated material s.

2.1.3 Cohesi onl ess and Cohesive Material s

Cohesi onl ess materials include materials classified in ASTM D 2487 as GWN
@GP, SW and SP. Cohesive materials include materials classified as GC, SC,
M., CL, MH, and CH Materials classified as GV GP-GV] GNW GV SW SM
SP-SM and SM shall be identified as cohesionless only when the fines are
nonpl asti c.

2.1.4 Expansi ve 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) Materia
Nonfrost susceptible naterial shall be a uniformy graded washed sand with
a maxi num particle size of 4.75 nm and | ess than 5 percent passing the
0.075 nm size sieve, and with not nore than 3 percent by weight finer than
0.02 mm grain si ze.

2.2  CAPI LLARY WATER BARRI ER
Capillary Water Barrier shall consist of clean, crushed, nonporous rock
crushed gravel, or uncrushed gravel. The maxi nrum particle size shall be
37.5 mm and no nore than 2 percent by weight shall pass the 4.75 nm size
si eve.

PART 3 EXECUTI ON

3.1 CLEARI NG AND GRUBBI NG

The areas within lines 1.5 m outside of each building and structure |ine
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shal | be cleared and grubbed of trees, stunps, roots, brush and other
veget ati on, debris, existing foundations, pavenents, utility |ines,
structures, fences, and other itens that would interfere with construction
operations. Stunps, logs, roots, and other organic matter shall be
conpletely renoved and the resulting depressions shall be filled with
satisfactory nmaterial, placed and conpacted in accordance wi th paragraph
FI LLI NG AND BACKFI LLI NG  Materials renoved shall be di sposed of outside
the linmts of Governnent-controlled property at the Contractor’s

responsi bility.

3.2 TOPSO L

Topsoi|l shall be stripped to a depth of 150 millineters bel ow 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 materi al

3.3 EXCAVATI ON

Excavation shall conformto the dinmensions and el evations indicated for
each building, structure, and footing except as specified, and shal

i nclude trenching for utility and foundation drai nage systens to a point
1.5 m beyond the building line of each building and structure and all work
i ncidental thereof. Excavation shall extend a sufficient distance from
wal I s and footings to allow for placing and renoval of forns. Excavations
bel ow i ndi cated depths will not be permtted except to renove
unsatisfactory material. Unsatisfactory nmaterial encountered bel ow the
grades shown shall be renoved as directed. Satisfactory material renoved
bel ow t he depths indicated, without specific direction of the Contracting
O ficer, shall be replaced, at no additional cost to the Governnent, with
satisfactory nmaterials to the indicated excavation grade; except that
concrete footings shall be increased in thickness to the bottom of the
overdept h excavations and over-break in rock excavation. Satisfactory
material shall be placed and conpacted as specified in paragraph FILLING
AND BACKFI LLI NG Determination of elevations and neasurenents of approved
overdept h excavation of unsatisfactory nmaterial bel ow grades indicated
shal | be done under the direction of the Contracting O ficer

3.4  DRAI NAGE AND DEWATERI NG
3.4.1 Dr ai nage

Surface water shall be directed away from excavati on and construction sites
to prevent erosion and underm ning of foundations. Diversion ditches,

di kes and gradi ng shall be provided and nai ntai ned as necessary during
construction. Excavated sl opes and backfill surfaces shall be protected to
prevent erosion and sloughing. Excavation shall be performed so that the
site, the area imediately surrounding the site, and the area affecting
operations at the site shall be continually and effectively drai ned.

3.4.2 Dewat eri ng

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 elinmnate interference with orderly progress of
construction. French drains, sunps, ditches or trenches will not be
permitted within 900 mm of the foundation of any structure, except wth
specific witten approval, and after specific contractual provisions for
restoration of the foundation area have been nmade. Control neasures shal
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be taken by the tine the excavation reaches the water |level in order to
maintain the integrity of the in situ material. Wile the excavation is
open, the water level shall be maintained continuously, at |east one neter
bel ow t he wor ki ng | evel

3.5 SHORI NG

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

3.6 CLASSI FI CATI ON OF EXCAVATI ON

Excavation will be unclassified regardl ess of the nature of nmaterial
encount er ed.

3.7 BLASTI NG
Bl asting will not be permtted.
3.8 UTI LI TY AND DRAI N TRENCHES

Trenches for underground utilities systens and drain |ines shall be
excavated to the required alignnents and depths. The bottons of trenches
shal |l be graded to secure the required slope and shall be tanped if
necessary to provide a firm pipe bed. Recesses shall be excavated to
accommodate bells and joints so that pipe will be uniformy 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 shal
be backfilled with satisfactory nmaterial placed and conpacted in
conformance wi th paragraph FILLI NG AND BACKFI LLI NG

3.9 BORROW

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

3.10 EXCAVATED MATERI ALS

Satisfactory excavated material required for fill or backfill shall be

pl aced in the proper section of the pernmanent 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 FI NAL 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
el evation of from 150 to 300 mm inches above the bottom of the footing
before driving piles. After pile driving has been conpleted, the renmi nder
of the excavation shall be conpleted to the elevations shown. Only
excavation nethods that will |eave the foundation rock in a solid and
unshattered condition shall be used. Approximately |evel surfaces shall be
roughened, and sl oped 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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sl aking and all surfaces shall be protected fromerosion resulting from
pondi ng or flow of water.

3.12 SUBGRADE PREPARATI ON
Unsatisfactory material in surfaces to receive fill or in excavated areas

shal | be renoved 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

| ess than the specified density, the ground surface shall be broken up to a
m ni mum depth of 150 mm pul verized, and conpacted to the specified
density. Wen the subgrade is part fill and part excavation or natura
ground, the excavated or natural ground portion shall be scarified to a
depth of 300 mm and conpacted as specified for the adjacent fill.

Material shall not be placed on surfaces that are nmuddy, frozen, or contain
frost. Conpaction shall be acconplished by sheepsfoot rollers,
pneumatic-tired rollers, steel-wheeled rollers, or other approved equi pnent
well suited to the soil being conpacted. Material shall be noistened or
aerated as necessary to provide the moisture content that will readily
facilitate obtaining the specified conpaction with the equi pnent used.

M ni mum subgrade density shall be as specified in paragraph FILLI NG AND
BACKFI LLI NG

3.13 FI LLI NG AND BACKFI LLI NG

Satisfactory materials shall be used in bringing fills and backfills to the
lines and grades indicated and for replacing unsatisfactory material s.
Satisfactory materials shall be placed in horizontal |ayers not exceeding
200 nm in |oose thickness, or 150 nm when hand-operated conpactors are
used. After placing, each |layer shall be plowed, disked, or otherw se

br oken up, noistened or aerated as necessary, thoroughly m xed and
conpacted as specified. Backfilling shall not begin until construction

bel ow fini sh grade has been approved, underground utilities systens have
been inspected, tested and approved, forns renoved, and the excavation

cl eaned of trash and debris. Backfill shall be brought to indicated finish
grade. Backfill shall not be placed in wet or frozen areas. Were pipe is
coated or wapped for protection against corrosion, the backfill material

up to an elevation 600 nm above sewer lines and 300 mm above ot her
utility Iines shall be free fromstones larger than 25 nm in any

di mensi on. Heavy equi pnent for spreading and conpacting backfill shall not
be operated closer to foundation or retaining walls than a di stance equa
to the height of backfill above the top of footing; the area renaining
shal | be conpacted in layers not nore than 100 mm in conpacted thickness
with power-driven hand tanpers suitable for the naterial being conpacted

Backfill shall be placed carefully around pipes or tanks to avoid danage to
coatings, wappings, or tanks. Backfill shall not be placed agai nst
foundation walls prior to 7 days after conpletion of the walls. As far as
practicable, backfill shall be brought up evenly on each side of the wall
and sloped to drain away fromthe wall. Each layer of fill and backfil

shal |l be conpacted to not |ess than the percentage of maxi num density
speci fi ed bel ow
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Percent Laboratory
maxi mum density

Cohesi ve Cohesi onl ess
mat eri al mat eri al
Fill, enbanknment, and backfil
Under structures, building sl abs,
steps, paved areas, around
footings, and in trenches 90 95
Under sidewal ks and grassed areas 85 90

Subgr ade

Under buil di ng sl abs, steps, and paved
areas, top 300 mm 90 95

Under sidewal ks, top 150 mm 85 90

Approved conpacted subgrades that are disturbed by the Contractor’s
operations or adverse weat her shall be scarified and conpacted as specified
herein before to the required density prior to further construction
thereon. Reconpaction over underground utilities and heating |lines shal

be by hand tanpi ng.

3.14 TESTI NG

Testing shall be the responsibility of the Contractor and shall be
perforned at no additional cost to the Governnent. Testing shall be
perforned by an approved commercial testing |aboratory or nmay be perforned
by the Contractor subject to approval. Field in-place density shall be
determi ned in accordance with ASTM D 1556 or ASTM D 2922. \Wen ASTM D 2922
is used, the calibration curves shall be checked and adjusted if necessary
by the procedure described in ASTM D 2922, paragraph ADJUSTI NG CALI BRATI ON
CURVE. ASTM D 2922 results in a wet unit weight of soil and when using
this nethod ASTM D 3017 shall be used to determine the noisture content of
the soil. The calibration curves furnished with the nbi sture gauges shal
al so be checked along with density calibration checks as described in ASTM
D 3017. The calibration checks of both the density and noi sture gauges
shal |l be nade at the beginning of a job on each different type of nmateria
encountered and at intervals as directed by the Contracting Oficer. ASTM
D 2937 shall be used only for soft, fine-grained, cohesive soils. The

foll owi ng nunber of tests, if perforned at the appropriate tinme, shall be
the m ni num acceptabl e for each type operation

3.14.1 I n-Pl ace Densities

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

3.14.1.1 I n-Place Density of Subgrades
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One test per 225 square neters or fraction thereof.
3.14.1.2 In-Place Density of Fills and Backfills

One test per 225 square neters or fraction thereof of each lift for fill
or backfill areas conpacted by other than hand or hand-operated machi nes.
The density for each lift of fill or backfill materials for trenches, pits,
buil ding perinmeters or other structures or areas |less than one neter in
wi dt h, which are conpacted with hand or hand-operated machi nes shall be
tested as follows: One test per each area | ess than 15 square neters, or
one test for each 15 linear nmeters of long narrow fills 10 nmeters or nore
in |ength.

3.14.2 Mbi st ur e Cont ent

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

3.14.3 Opt i mum Moi sture and Laboratory Maxi mum Density

Tests shall be nade for each type material or source of material, including
borrow material to deternmine the optinmum noi sture and | aboratory naxi mum
density values. One representative test per 100 cubic neters of fill and
backfill, or when any change in material occurs which nay affect the

opti mum noi sture content or | aboratory maxi numdensity will be made.
3.15 CAPI LLARY WATER BARRI ER

Capillary water barrier under concrete floor and area-way slabs on grade
shal |l be placed directly on the subgrade and shall be conpacted with a
m ni mum of two passes of a hand-operated plate-type vibratory conpactor.

3.16 GRADI NG

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 conpleted and the work has
been accept ed.

3. 17 SPREADI NG TOPSA L

Areas outside the building lines fromwhich topsoil has been renoved shal
be topsoiled. The surface shall be free of materials that woul d hinder

pl anting or mai ntenance 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 uniformy spread, graded, and conpacted to
the thickness, elevations, slopes shown, and left free of surface
irregularities. Topsoil shall be conpacted by one pass of a cultipacker
roller, or other approved equi pnent weighing 1.46 kNNmto 2.34 KNNm of
roller. Topsoil shall not be placed when the subgrade is frozen
excessively wet, extrenely dry, or in a condition otherw se detrinental to
seedi ng, planting, or proper grading.

3.18 PROTECTI ON

Settlenment 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 el evations and sl opes.

-- End of Section --
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SECTI ON 02316

EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS

PART 1 GENERAL

1.

1  REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 422 (1963; R 1990) Particle-Size Anal ysis of
Soil's
ASTM D 1556 (1990; R 1996) Density and Unit Weight of

Soil in Place by the Sand- Cone Mt hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mcu. m))

ASTM D 2487 (1993) C assification of Soils for
Engi neeri ng Purposes (Unified Soi
Classification Systen)

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shal |l ow Dept h)

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

.2 DEGREE OF COVPACTI ON

Degree of conpaction shall be expressed as a percentage of the naxinmum
density obtained by the test procedure presented in ASTM D 1557

.3 SUBM TTALS

CGovernnent approval is required for subnmttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
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
conpl etion of the test.
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PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Satisfactory Materials

Satisfactory materials shall conprise any nmaterials classified by ASTM D
2487 as GW GP, GM CGC, SW SP, SM SC, CL, M.

2.1.2 Unsatisfactory Materials

Materials which do not conply with the requirenents 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
whi ch contains root and other organic matter, frozen material, and stones
larger than 75 nm. The Contracting Oficer shall be notified of any
contam nated material s.

2.1.3 Cohesi onl ess and Cohesive Material s

Cohesi onl ess materials shall include materials classified in ASTM D 2487 as
GN GP, SW and SP. Cohesive materials shall include materials classified
as GC, SC, M, CL, MH, and CH WMaterials classified as GV and SM shal |l be
identified as cohesionless only when the fines are nonpl asti c.

2.1.4 Rock

Rock shall consist of boulders neasuring 1/2 cubic neter or nore and
materials that cannot be renoved without systematic drilling and bl asting
such as rock material in | edges, bedded deposits, unstratified nmasses and
congl onerate deposits, and bel ow ground concrete or masonry structures,
exceeding 1/2 cubic nmeter in volunme, except that pavenents shall not be
consi dered as rock.

2.1.5 Unyi el ding Materia

Unyi el ding material shall consist of rock and gravelly soils with stones
greater than 150 nillineters in any dinmension or as defined by the pipe
manuf act urer, whichever is snaller.

2.1.6 Unst abl e Materia

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

2.1.7 Sel ect Granul ar Materi al

Sel ect granular material shall consist of well-graded sand, gravel, crushed
gravel, crushed stone or crushed slag conposed of hard, tough and durable
particles, and shall contain not nore than 10 percent by weight of materia
passing a 0.075 nm nesh sieve and no | ess than 95 percent by wei ght
passing the 25 nm sieve. The nmaxi mum al |l owabl e aggregate size shall be 75
mllinmeters, or the maxi num size recommended by the pipe manufacturer,

whi chever is smaller.

2.1.8 Initial Backfill Materia
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Initial backfill shall consist of select granular material or satisfactory
materials free fromrocks 75 millinmeters or larger in any dinmension or
free fromrocks of such size as recommended by the pi pe manufacturer

whi chever is smaller. Wen the pipe is coated or wapped for corrosion
protection, the initial backfill material shall be free of stones |arger
than 75 millinmeters in any dinension or as recommended by the pipe

manuf acturer, whichever is snaller

2.2 PLASTI C MARKI NG TAPE

Pl astic marking tape shall be acid and al kali-resistant polyethylene film
152 mm (6 inches) w de with mninmumthickness of 0.102 nm (0.004 inch).
Tape shall have a mininumstrength of 12.1 MPa (1750 psi) |engthw se and
10.3 MPa (1500 psi) crosswise. The tape shall be manufactured with
integral wires, foil backing or other neans to enable detection by a netal
detector when the tape is buried up to 1 nmeter deep. The tape shall be of
a type specifically manufactured for marking and | ocati ng underground
utilities. The netallic core of the tape shall be encased in a protective
jacket or provided with other neans to protect it fromcorrosion. Tape
color shall be as specified in TABLE 1 and shall bear a continuous printed
i nscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

Yel | ow. Gas, O, Dangerous Materials

O ange: Tel ephone, Tel egraph, Tel evision
Pol i ce, and Fire Communications

Bl ue: Wat er Systens

G een: Sewer Systens

PART 3 EXECUTI ON
3.1 EXCAVATI ON

Excavation shall be perforned to the Iines and grades indicated. Rock

excavation shall include renoval and disposition of material defined as
rock in paragraph MATERI ALS. Earth excavation shall include renpoval and

di sposal of material not classified as rock excavation. During excavation
material satisfactory for backfilling shall be stockpiled in an orderly
manner at a di stance fromthe banks of the trench equal to 1/2 the depth of

t he excavation, but in no instance closer than 600 nm Excavated materia
not required or not satisfactory for backfill shall be renpbved fromthe site.
Gradi ng shall be done as nay be necessary to prevent surface water from

flowing into the excavation, and any water accumul ating shall be renoved to
mai ntain the stability of the bottom and sides of the excavation

Unaut hori zed overexcavation shall be backfilled in accordance with

par agr aph BACKFI LLI NG AND COMPACTI ON at no additional cost to the

Gover nnent .

3.1.1 Trench Excavation Requirenents

The trench shall be excavated as reconmended by the manufacturer of the
pipe to be installed. Trench walls below the top of the pipe shall be

sl oped, or made vertical, and of such width as reconmended in the
manufacturer’s installation manual. Were no manufacturer’s installation
manual is available, trench walls shall be nmade vertical. Trench walls
nmore than 1.5 neters high shall be shored, cut back to a stable slope, or
provi ded with equi val ent neans of protection for enpl oyees who nay be
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exposed to noving ground or cave in. Vertical trench walls nore 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
noi sture content. The trench width below the top of pipe shall not exceed
600 nm (24 inches) plus pipe outside dianmeter (O D.) for pipes of less
than 600 mm (24 inches) inside dianmeter and shall not exceed 900 nm (36
i nches) plus pipe outside dianeter for sizes |larger than 600 nm (24 inches)
i nside dianeter. Were recomended trench wi dths 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 w thout any additional cost to
t he Governnent.

3.1.1.1 Bot t om Preparati on

The bottons of trenches shall be accurately graded to provide uniform
bearing and support for the bottom quadrant of each section of the pipe.
Bel | holes shall be excavated to the necessary size at each joint or
coupling to elimnate point bearing. Stones of 75 millineters or greater
i n any dinmension, or as reconmended by the pipe manufacturer, whichever is
smal l er, shall be renoved to avoid point bearing.

3.1.1.2 Renoval of Unyielding Materia

Where unyielding material is encountered in the bottom of the trench, such
material shall be renoved 150 millineters below the required grade and
replaced with suitable nmaterials as provided in paragraph BACKFI LLI NG AND
COVPACTI ON

3.1.1. 3 Rermoval of Unstable Materia

Where unstable material is encountered in the bottom of the trench, such
material shall be renoved to the depth directed and replaced to the proper
grade with select granular material as provided in paragraph BACKFI LLI NG
AND COVPACTI ON.  Wien renoval of unstable material is required due to the
Contractor’s fault or neglect in performng the work, the resulting

mat eri al shall be excavated and replaced by the Contractor wthout
additional cost to the Governnent.

3.1.1. 4 Excavation for Appurtenances

Excavation for manhol es, catch-basins, inlets, or simlar structures shal
be of sufficient size to pernit the placenent and renoval of forns for the
full length and width of structure footings and foundati ons as shown. Rock
shal | be cl eaned of |oose debris and cut to a firmsurface either |evel
stepped, or serrated, as shown or as directed. Loose disintegrated rock
and thin strata shall be renpbved. Renpoval of unstable material shall be as
speci fied above. Wen concrete or nasonry 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 |evel shall not be nmade unti
just before the concrete or nasonry is to be placed.

3.1.1.5 Jacki ng, Boring, and Tunneling
Unl ess ot herwi se indicated, excavation shall be by open cut except that
sections of a trench nmay be jacked, bored, or tunneled if, in the opinion

of the Contracting Oficer, the pipe, cable, or duct can be safely and
properly installed and backfill can be properly conpacted in such sections.
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3.

1.2 St ockpi | es

St ockpil es of satisfactory shall be placed and graded as specified.

St ockpil es shall be kept in a neat and well drained condition, giving due
consideration to drainage at all tinmes. The ground surface at stockpile

| ocations shall be cleared, grubbed, and seal ed by rubber-tired equi pnent,
excavated satisfactory and unsatisfactory materials shall be separately
stockpiled. Stockpiles of satisfactory materials shall be protected from
cont am nati on which nay destroy the quality and fitness of the stockpiled
material. |If the Contractor fails to protect the stockpiles, and any

mat eri al becones unsatisfactory, such material shall be renoved and
replaced with satisfactory material from approved sources at no additiona
cost to the Governnent. Locations of stockpiles of satisfactory naterials
shal | be subject to prior approval of the Contracting Oficer

.2 BACKFI LLI NG AND COVPACTI ON

Backfill material shall consist of satisfactory nmaterial, select granul ar
material, or initial backfill material as required. Backfill shall be

pl aced in layers not exceeding 150 mm | oose thickness for conpaction by
hand operated machi ne conpactors, and 200 mm | oose thickness for other

t han hand operated machi nes, unless otherw se specified. Each |ayer shal
be conpacted to at |east 95 percent naxi numdensity for cohesionless soils
and 90 percent maxi num density for cohesive soils, unless otherw se
speci fi ed.

2.1 Trench Backfil

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

.2.1.1 Repl acenent of Unyielding Materia

Unyi el ding material renmoved fromthe bottom of the trench shall be replaced
with select granular material or initial backfill material

.2.1.2 Repl acenent of Unstable Materia

Unstable material renoved fromthe bottomof the trench or excavation shal
be replaced with select granular material placed in [ayers not exceeding
150 nm | oose thickness.

.2.1.3 Beddi ng and Initial Backfil

Beddi ng shall be of the type and thickness shown. Initial backfil
materi al shall be placed and conpacted with approved tanmpers to a hei ght 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 Iength of the
pi pe. Care shall be taken to ensure thorough conpaction of the fill under

t he haunches of the pipe.

.2.1.4 Fi nal Backfi l

The renai nder of the trench, except for special materials for roadways,
railroads and airfields, shall be filled with satisfactory materi al
Backfill material shall be placed and conpacted as foll ows:

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

b. Sidewal ks, Turfed or Seeded Areas and M scel | aneous Areas:
Backfill shall be deposited in |ayers of a maxi num of 300 mm
| oose thickness, and conpacted to 85 percent maxi num density for
cohesive soils and 90 percent naxi mum density for cohesionl ess
soils. Conpaction by water flooding or jetting will not be
permitted. This requirenment shall also apply to all other areas
not specifically designated above.

3.2.2 Backfill for Appurtenances

After the manhol e, catchbasin, inlet, or sinmilar 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 conpacted as specified for final backfill, and shall be

brought up evenly on all sides of the structure to prevent eccentric
| oadi ng and excessive stress.

3.3 SPECI AL REQUI REMENTS

Speci al requirenments for both excavation and backfill relating to the
specific utilities are as foll ows:

3.3.1 Wat er Lines
Trenches shall be of a depth to provide a m nimumcover of one neter from
the existing ground surface, or fromthe indicated finished grade,
whi chever is lower, to the top of the pipe.

3.3.2 El ectrical Distribution System

Direct burial cable and conduit or duct |line shall have a m ni mum cover of
600 nm fromthe finished grade, unless otherw se indicated.

3.3.3 Pl astic Marki ng Tape

Warni ng tapes shall be installed directly above the pipe, at a depth of 450
mllinmters below finished grade unless otherw se shown.

3.4 TESTI NG

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

3.4.1 Testing Facilities

Tests shall be perforned by an approved conmmrercial testing |aboratory or
may be tested by facilities furnished by the Contractor. No work requiring
testing will be pernitted until the facilities have been inspected and
approved by the Contracting Oficer. The first inspection shall be at the
expense of the Governnent. 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 determ ned in accordance
with particle size analysis of soils ASTM D 422 and noi sture-density
relations of soils ASTM D 1557. A minimum of one particle size analysis
and one noi sture-density relation test shall be perforned on each different
type of material used for beddi ng and backfill.

3.4.3 Field Density Tests

Tests shall be performed in sufficient nunbers to ensure that the specified
density is being obtained. A nmininumof one field density test per lift of
backfill for every 30 nmeters of installation shall be perfornmed. One
noi sture density relationship shall be determi ned 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 nethod
as described in paragraph Calibration of the ASTM publication. ASTM D 2922
results in a wet unit weight of soil and when using this nethod, ASTM D 3017
shall be used to determine the noisture content of the soil. The
calibration curves furnished with the noi sture gauges shall be checked
along with density calibration checks as described in ASTM D 3017. The
calibration checks of both the density and noi sture 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 | aboratory density
tests shall be furnished to the Contracting Officer. Trenches inproperly
conpacted shall be reopened to the depth directed, then refilled and
conpacted to the density specified at no additional cost to the Governnent.

3.4.4 Di spl acenment of Sewers

After other required tests have been perfornmed and the trench backfil
conpacted to the finished grade surface, the pipe shall be inspected to
det ermi ne whet her significant displacenent has occurred. This inspection
shal | be conducted in the presence of the Contracting Oficer. Pipe sizes
| arger than 900 mm (36 inches) shall be entered and exam ned, while
smal | er di ameter pipe shall be inspected by shining a Iight or |aser

bet ween manhol es or manhol e | ocations, or by the use of television caneras
passed through the pipe. |If, in the judgenment of the Contracting O ficer
the interior of the pipe shows poor alignnment or any other defects that
woul d cause inproper functioning of the system the defects shall be
remedi ed as directed at no additional cost to the Government.

-- End of Section --
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3.7. 4 Termtes Found Wthin the Warranty Peri od
3.8 RE- TREATMVENT
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SECTI ON 02364

TERM TI CI DE TREATMENT MEASURES FOR SUBTERRANEAN TERM TE CONTROL

PART 1 GENERAL

1.1 SUBM TTALS
Governnent approval is required for submttals with a "GA" designation;
subnittals having an "FI O designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 06 Instructions

Term ticides; FIO

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

SD- 07 Schedul es
Equi prent; FI O
A listing of equipnent to be used.
SD-08 Statenents
Foundati on Exterior; FIOQO
Witten verification that other site work will not disturb the treatnent.
Uilities and Vents; FIOQO
Witten verification that utilities, vents have been | ocat ed.
Craw and Pl enum Air Spaces; FlIQO

Witten verification that crawl spaces and plenum air spaces have been
| ocat ed.

Soil W©Moisture; FIO
Soil noisture test result.
Verification of Measurenent; FIO

Witten verification that the volunme of termticide used neets the
application rate.

SD-09 Reports

Equi pnent Calibration and Tank Calibration; FIQ
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Certification of calibration tests conducted on the equi pment used in the
termticide application

SD- 13 Certificates

Qualifications; FIO

Qualifications and state |icense nunber of the termiticide applicator.
SD- 14 Sanpl es

Ternmiticides; FIO

Term ticide sanpl es obtained during application, upon request.
SD- 18 Records

Term ticide Application Plan; FIO

Term ticide application plan with proposed sequence of treatment work with
dates and times. The ternmiticide trade nane, EPA registration nunber,
cheni cal conposition, formulation, concentration of original and diluted
material, application rate of active ingredients, nmethod of application
area/ vol une treated, anount applied; and the nane and state |icense nunber
of the state certified applicator shall be included.

1.2 QUALI FI CATI ONS

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

1.3 SAFETY REQUI REMENTS

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

1.4  DELI VERY, STORAGE, AND HANDLI NG
1.4.1 Del i very
Termiticide material shall be delivered to the site in the origina
unopened containers bearing legible Iabels indicating the EPA registration
nunber and nmanufacturer’s registered uses. All other materials to be used
on site for the purpose of ternmite control shall be delivered in new or
ot herwi se good condition as supplied by the manufacturer or fornulator
1.4.2 St or age
Materials shall be stored in designated areas and in accordance with
manufacturer’s labels. Termiticides and related materials shall be kept
under | ock and key when unattended.

1.4.3 Handl i ng
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Term ticides shall be handled in accordance with manufacturer’s | abels.
Manuf acturer’s warni ngs and precautions shall be observed. Materials shal
be handl ed preventing contamination by dirt, water, and organic nmateri al
Protect terniticides fromsunlight as reconmended by the nmanufacturer

.5 | NSPECTI ON

Term ticides shall be inspected upon arrival at the job site for conformty
to type and quality in accordance with paragraph TERM TICIDE. Each | abe
shal | bear evidence of registration under the Federal Insecticide,
Fungi ci de, and Rodenticide Act (FIFRA), as anended. Oher materials shal
be i nspected for confornance with specified requirenents. Unacceptable
materials shall be renoved fromthe job site.

.6 WARRANTY

The Contractor shall provide a 3 -year witten warranty agai nst
infestations or reinfestations by subterranean ternmtes of the buildings or
buil ding additions constructed under this contract. Warranty shall include
annual inspections of the buildings or building additions.

PART 2 PRCODUCTS

2.

1 TERM TI Cl DES

Term ticides shall be currently registered by the EPA. Termticide shal

be selected for maxi num effectiveness and duration after application. The
selected terniticide shall be suitable for the soil and climatic conditions
at the project site.

PART 3 EXECUTI ON

3.

1 TECHNI CAL REPRESENTATI VE

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

.2 SI TE PREPARATI ON

Site preparation shall be in accordance with Section02300 EARTHWORK, and 02
315 EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR BUI LDINGS. Wirk related to
final grades, foundations, or any other alterations to finished
construction which mght alter the condition of treated soils, shall be
coordinated with this specification.

2.1 Ground Preparation

Food sources shall be elimnated by renoving debris from post construction
wood scraps such as ground stakes, form boards, and scrap |lunber fromthe
site, before termiticide application begins.

. 2.2 Verification

Before work starts, the Contractor shall verify that final grades are as

i ndi cated and snoot h gradi ng has been conpleted in accordance with Section
02300 EARTHWORK. Soil particles shall be finely graded with particles no
| arger than 25 nm and conpacted to elimnate soil novenent to the greatest
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degree.
3.2.3 Foundati on Exteri or

The Contractor shall provide witten verification that final grading wll
not disturb treatnment of the soil on the exterior sides of foundation
wal I s, grade beans, and sinilar structures.

3.2. 4 Uilities and Vents

The Contractor shall provide witten verification that the | ocation and
identity of HVAC ducts and vents, water and sewer lines, and plunbing have
been acconplished prior to the termticide application

3.3 SI TE CONDI TI ONS
The followi ng conditions shall determine the tine of application
3.3.1 Soi | Moisture

Soils to be treated shall be tested i medi ately before application. Soi

noi sture content shall be tested to a minimumdepth of 75 mm  The soi

noi sture shall be as recomended by the termiticide manufacturer. The
termticide will not be applied when soil noisture exceeds manufacturer’s
recommendat i ons because termticides do not adhere to the soil particles in
saturated soils.

3.3.2 Runof f and Wnd Drift
Term ticide shall not be applied during or i mediately follow ng heavy
rains. Applications shall not be performed when conditions may cause
runof f or create an environnmental hazard. Applications shall not be
performed when average wi nd speed exceeds 16 km per hour. The termiticide
shall not be allowed to enter water systemnms, aquifers, or endanger hunans
or ani mals.

3.3.2.1 Vapor Barriers and Wat er proof Menbranes

Term ticide shall be applied prior to placenent of a vapor barrier or
wat er pr oof nenbrane.

3.3.2.2 Uilities and Vents

Prior to application, HVAC ducts and vents located in treatnent area shal
be turned off and bl ocked to protect people and aninmals fromtermticide.

3.3.3 Pl acement of Concrete
Concrete covering treated soils shall be placed as soon as the termiticide
has reached maxi num penetration into the soil. Tinme for naxinmum
penetration shall be as reconmended by the manufacturer

3.4 TERM TI Cl DE TREATMENT

3.4.1 Equi pnent Cali bration and Tank Measurenent
| nmredi ately prior to commencenent of termiticide application, calibration

tests shall be conducted on the application equipnment to be used and the
application tank shall be neasured to determ ne the volune and contents.
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These tests shall confirmthat the application equipnent is operating
within the manufacturer’s specifications and will neet the specified
requi renents. The Contractor shall provide witten certification of the
equi prent calibration test results within 1 week of testing.

3.4.2 M xi ng and Application

Fornul ati ng, m xing, and application shall be perforned in the presence of
the Contracting Officer or the technical representative. A closed system
is reconmended as it prevents the ternmiticide fromconmng into contact with
the applicator or other persons. Water for formulating shall only cone

fromdesignated |locations. Filling hoses shall be fitted with a backfl ow
preventer neeting local plunbing codes or standards. Overflow shall be
prevented during the filling operation. Prior to each day of use, the

equi prent used for applying termiticides shall be inspected for |eaks,
cl oggi ng, wear, or danmage. Any repairs are to be perforned i medi ately.

3.4.3 Tr eat nent Met hod

For areas to be treated, the Contractor shall establish conplete and
unbroken vertical and/or horizontal soil poison barriers between the soi
and all portions of the intended structure which nmay allow ternite access
to wood and wood related products. Application shall not be nmade to areas
whi ch serve as crawl spaces or for use as a plenumair 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
di stribution over the soil surface. Termiticide shall penetrate a m nimum
of 25 mminto the soil, or as recommended by the manufacturer

3.4.3.2 Roddi ng and Trenchi ng

Roddi ng and trenching shall be used for establishing vertical soi
barriers. Trenching shall be to the depth of the foundation footing.
Wdth of trench shall be as recommended by the manufacturer, or as

i ndi cated. Rodding or other approved nethod may be inpl enented for

saturating the base of the trench with termticide. Inmediately after
term ticide has reached naxi mum penetration as recommended by the
manuf acturer, backfilling of the trench shall commence. Backfilling shal

be in 150 nmrises or layers. Each rise shall be treated with termticide
3.4.4 Sanpl i ng

The Contracting Oficer nmay draw from stocks at the job site, at any tine
and wi thout prior notice, sanples of the ternmiticides used to determne if
t he amount of active ingredient specified on the |label is being applied.

3.5 VERI FI CATI ON OF MEASUREMENT

Once terniticide application has been conpleted, tank contents shall be
nmeasured to determ ne the renaining volume. The total vol une neasurenent
of used contents for the application shall equal the established
application rate for the project site conditions. The Contractor shal
provide witten verification of the neasurenents.

3.6 CLEAN UP, DI SPOSAL, AND PROTECTI ON
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Once application has been conpleted, the Contractor shall proceed with
clean up and protection of the site w thout delay.

3.6.1 Clean Up
The site shall be cleaned of all material associated with the treatnent
nmeasures, according to |abel instructions, and as indicated. Excess and
waste material shall be renpbved and di sposed off site.

3.6.2 Di sposal of Termiticide
The Contractor shall dispose of residual termticides and containers off
CGovernnent property, and in accordance with | abel instructions and EPA
criteria.

3.6.3 Protection of Treated Area

I mmedi ately after the application, the area shall be protected from ot her
use by erecting barricades and providing signage as required or directed.

3.7 CONDI Tl ONS FOR SATI SFACTORY TREATMENT
3.7.1 Equi prent Cal i brati ons and Measurenents

Where results fromthe equi pnent calibration and tank neasurenents tests
are unsatisfactory, re-treatnent will be required

3.7.2 Testing
Shoul d an analysis, perforned by a third party, indicate that the sanples
of the applied termticide contain | ess than the anmount of active
i ngredi ent specified on the label, and/or if soils are treated to a depth
| ess than specified or approved, re-treatnent will be required.

3.7.3 Di sturbance of Treated Soils

Soil and fill material disturbed after treatnent shall be re-treated before
pl acenent of slabs or other covering structures.

3.7.4 Termites Found Wthin the Warranty Peri od

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

3.8 RE- TREATMENT
Where re-treatnent is required, the Contractor shall:

a. Re-treat the soil and/or performother treatnent as necessary for
prevention or elimnation of subterranean termte infestation

b. Repair damage caused by termite infestation

-- End of Section --
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DRI LLED FOUNDATI ON CAl SSONS ( Pl ERS)

PART 1 GENERAL

1

1  REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

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

AVERI CAN VELDI NG SOCI ETY ( AWB)
AWS D1. 1 (1996) Structural Welding Code - Stee

AWS D1. 4 (1992) Structural Wl ding Code -
Rei nforci ng Stee

.2 BASIS OF BID AND UNI T PRI CES

2.1 Bi ds

The bid shall be based on the nunber and total |ength of cai ssons,
establ i shed by top and bottom el evati ons and dianeters, as indicated and
specified. Adjustnent of the contract will be nade in accordance with the
CONTRACT CLAUSES, should the total |ength of caissons installed and
approved be greater or less than the total |ength shown. The Contractor
will not be allowed paynent for rejected caissons or for those not
conform ng to specifications.

. 2.2 Unit Prices

.2.2.1 Addi ti onal Cai sson Lengths

Addi tional caisson lengths will be paid for at the contract unit price for
"Addi tional Caisson Length" for each dianeter of caisson installed as
appr oved.

.2.2.2 QOmitted Cai sson Lengths

The contract price will be reduced by the amount bid for "Oritted Cai sson
Length" for each dianeter of caisson onmitted as directed.

.2.2.3 Casings Permanently Left in Place

Steel casings pernanently 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. Omtted Casing Steel: The contract price will be reduced by the
amount bid for "Ontted Casing Steel" onmitted as directed.

1.2.2.4 Reinforcing Steel for Additional Caisson

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

1.2.2.5 Reinforcing Steel for Caissons Qritted

The contract price will be reduced by the anount bid for "Oritted Cai sson
Rei nforcing Steel" omtted as directed.

1.2.2.6 Renpval of Qbstructi ons O her Than Rock

Renoval of obstructions other than rock within the [imts of the caissons
whi ch cannot be renoved using standard caisson drilling equipnent with the
specified capacity will be paid for at the contract unit price per |inear
neter for "Renoval of (Cbstructions" for each dianeter of caisson installed.

1.3 BASI S OF PAYMENT
1.3.1 Unit Price

The Contracting O ficer shall have the right to increase or decrease the
total length of drilled foundation caissons to be furnished and installed
by changi ng the foundation cai sson el evations, by requiring the
installation of additional caissons, or om ssion of caissons fromthe
requi renents shown and specified. Whether or not such changes are nade,
the Contractor shall be paid at the contract unit price per linear neter
(including test caissons) nultiplied by the total linear neters of
acceptabl e caissons actually installed provided, however, that in the event
the Contracting Oficer 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 Ful | Conpensation
Paynent in accordance with the above paragraph Unit Price shall constitute
full conpensation for furnishing, delivering, handling, and/or installing
(as applicable) all material, |abor and equi pnent necessary to neet
contract requirements applicable to the foundation cai ssons. The
Contractor will not be allowed paynent for rejected cai ssons.

1.4 SUBM TTALS
CGovernnent approval is required for subnmttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
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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cai sson centerline |locations staked and mai ntai ned by a registered surveyor
or engi neer provided by the Contractor.

SD-08 Statenents
Qualifications; GA

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

SD- 18 Records
Drill ed Foundati on Cai ssons; FIQO

Detailed records in an approved form for each cai sson, show ng shaft

di aneters, top and bottom el evati ons, bearing strata description, casing
description, water conditions, concrete strength, concrete volune, dates of
excavation and concrete placenent, and other pertinent information. Upon
conpl etion of caisson work, the Contractor shall provide a record of
centerline |locations based on the survey of the registered surveyor or
engi neer provided by the Contractor. In addition, corrective neasures
shall be sinmlarly recorded. A conplete tabulation of all records
pertaining to approved cai ssons shall be delivered to the Contracting

O ficer. An approved formfor recording drilled pier construction
information is included in Section 01451 CONTRACTOR QUALI TY CONTRCOL

1.5 QUALI FI CATI ONS

1.5.1 Speci alty Subcontractor
The work shall be perfornmed by a specialty subcontractor, specializing in
the specified foundation system and having experience installing the
speci fied foundation system under simlar subsurface conditions.

1.5.2 Vel di ng
Detail and field welding shall be in accordance with AWs D1. 1
Qualification of welding procedures, welders, and wel ding operators shal
be in accordance with AW D1.1, Section 5. Records of test results of
wel di ng procedures not prequalified and copies of records for each
qual i fied wel ding operator, containing records on positions of welding and
types of electrode qualifications, shall be kept by the Contractor and be
avai l abl e for exam nation by the Contracting O ficer

1.6 PRQIECT/ SI TE CONDI TI ONS

1.6.1 Subsur face Data
Subsurface soil data |l ogs are shown on the drawi ngs. The subsurface
i nvestigation report is available for exam nation fromthe Contracting
O ficer.

1.6.2 Cai sson Drilling Equi pnent

Cai sson drilling equipnent shall have the mni nrumtorque capacity and
downward force capacity for the contract site conditions.

1.7  SEQUENCE OF WORK
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1

7.1 Cai sson Excavati on

Excavation of caissons or groups of caissons shall be perforned so that
reinforcing steel and concrete placenent is a continuous operation
perforned the sane day that the excavation is conpleted. Excavations shal
not be | eft open overnight.

.7.2 Accept ance

Concrete shall be placed within 3 hours after approval of the conpleted
excavati on.

. 8 SUPERVI SI ON, | NSPECTI ON, AND SAFETY

.8.1 Contractor Supervision

The Contractor shall provide for the supervision of all phases of drilled
pi er construction. Supervision shall be the Contractor’s responsibility as
outlined in Quality Control provisions of the SPECI AL CONTRACT

REQUI REMENTS. Each drilled pier excavation shall be checked by the
Contractor for its depth, water renoval, cleanup, worknmanship, and for al
tol erance requirenments before any concrete is placed.

.8.2 Government | nspection

The Contracting Officer will inspect each drilled pier excavation

Concrete shall not be placed until the excavation has been approved by the
Contracting Oficer. The Contractor shall furnish the Contracting Oficer
all necessary equi pnent required for proper inspection of drilled pier
excavations. The Contractor shall notify the Contracting Oficer at least 7
days prior to drilling and placing of the piers so the Los Angeles District
Geot echni cal Section can be contacted to performan initial inspection of
drilling and pl aci ng operations.

.8.3 Saf ety Precautions for Worknmen and | nspectors

.8.3.1 Li fe Line

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

.8.3.2 Ventil ation

Each drilled pier excavation shall be provided with a ventilating device of
sufficient capacity to assure a safe and heal thy at nosphere before worknen
and inspectors are pernmitted 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- | N- PLACE STRUCTURAL CONCRETE, as nodified herein:
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2.

1.1 Coarse Aggregate

Maxi mum si ze of coarse aggregate shall be 25 mm

1.2 Rei nforcing Stee

Rei nforcing steel shall conformto ASTM A 615/ A 615M Grade 400. Steel
shall be welded into cages in accordance with AW5 D1.4 and inserted
securely in the caissons, in position and alignment, as shown, prior to
concrete placenent.

.1.3 Strength

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

PART 3 EXECUTI ON

3.

1 PREPARATI ON

a. Caissons shall be excavated to established depths and di mensions
shown. Bottonms of caissons shall be cleaned of |oose or soft
material and | eveled. Excavated material shall be disposed of in
accordance with Section 02300 EARTHWORK.

b. Indrilling caissons, the surrounding soil and the earth walls
shal | be adequately and securely protected agai nst cave-ins,
di spl acenment of the surrounding earth, and retention of ground
wat er, by means of tenporary steel casings. Casings shall have
outside diameters not less than indicated shaft sizes, shall be a
m ni mum of 6.4 mmthick, and shall not be renpved if the
structural integrity of the caisson will be inpaired, as
determned by the Contracting Oficer. Tenporary steel casings
shall be withdrawn, as the concrete is being placed, naintaining
sufficient head of concrete within the casing to prevent
extraneous material fromfalling in fromthe sides and mxing with
the concrete. Casings may be jerked upward a maxi num of 100 mm
to break the bottom seal, but thereafter shall be renoved with a
snoot h, continuous notion. During renoval, care nust be taken to
maintain the | evel of the concrete at |east 1520 nm above the
bottom of the casing at all tines.

c. The inside of steel casings shall be thoroughly cleaned and oil ed
bef ore reuse.

d. The tenporary casing shall be in place fromthe 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
renoved and all water shall be renmoved fromthe excavation bottom
to the extent possible, prior to concrete placenent. The nmaxi mum
perm ssible depth of water will be 50 nm In the event of a
severe water condition that nmakes it inpossible or inpractical to
dewat er the excavation, concrete shall be placed using underwater
treme after water novenent has stabilized.

i. FEach cai sson excavation will be inspected and approved by the
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Contracting O ficer prior to placing concrete. A record of al

i nspections, with related constructi on changes, shall be kept by
the Contractor. The Contractor shall provide support personne
for inspection and testing procedures. See al so Section 01330
SUBM TTAL PROCEDURES.

3.2 | NSTALLATI ON

a. Concrete shall be continuously placed by methods that ensure
agai nst segregation and di sl odgi ng of excavation sidewalls, and
shall conpletely fill the shaft. Concrete shall be placed by
punping or drop chutes in dry holes and by trem e or punping in
wet holes. The discharge shall be kept a mnimumof 1 m bel ow
the fresh concrete surface during placenent. 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
l ast 3 days.

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

d. Concrete shall be vibrated for upper 2 neters of caisson
3.3  TOLERANCES
a. Any caisson out of center or plunb beyond the tol erance specified
shal |l be corrected as necessary to conply with the tol erances and
the Contractor shall bear any cost of correction

b. Cross sections of shafts shall not be | ess than design di mensions.

c. Caissons shall be installed with top | ocation deviating a nmaxi num
of 75 mm fromcenterline |ocations.

d. Vertical caissons shall be installed plumb within a maxi mum of 38
mnm for the first 3 m and within 13 mm for each 3 m of
addi ti onal dept h.

3.4 PROTECTI ON

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

-- End of Section --
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PART 1

1

1

SECTI ON 02510

WATER DI STRI BUTI ON SYSTEM

GENERAL

REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

AWM

AWM

AWM

AWM

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

B 88

D 1784

D 1785

D 2241

D 2466

D 2467

D 2564

D 2855

F 477

(1996) Seanl ess Copper Water Tube

(1996) Rigid Poly(Vinyl Chloride) (PVQO
Compounds and Chl orinated Pol y( Vi nyl
Chl oride) (CPVC) Compounds

(1996a) Poly(Vinyl Chloride) (PVCQ Plastic
Pi pe, Schedul es 40, 80, and 120

(1996a) Pol y(Vinyl Chloride) (PVQO
Pressure-Rated Pipe (SDR Series)

(1996a) Poly(Vinyl Chloride) (PVCQ Plastic
Pi pe Fittings, Schedule 40

(1996a) Pol y(Vinyl Chloride) (PVC Plastic
Pi pe Fittings, Schedule 80

(1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

(1996) Maki ng Sol vent-Cenented Joints with
Pol y(Vi nyl Chloride) (PVC) Pipe and
Fittings

(1995) El astoneric Seals (CGaskets) for
Joining Plastic Pipe

AMERI CAN WATER WORKS ASSCCI ATl ON ( AWMA)

B300
B301

ANSI / AWM C104/ A21. 4

ANSI / AWM C110/ A21. 10

(1992) Hypochlorites
(1992) Liquid Chlorine

(1995) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

(1993) Ductile-lron and Gray-Iron
Fittings, 3 In. Through 48 In. (75# nm
through 1200# mm, for Water and O her
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Li qui ds

AWM ANSI / AWM C153/ A21. 53 (1994; Errata Nov 1996) Ductile-lron
Conpact Fittings, 3 In. Through 24 In. (76
mm t hrough 610 nm) and 54 In. through 64
In. (1,400 nmthrough 1,600 mj for Water
Servi ce Liquids

AWM C500 (1993; C500a) Metal -Seal ed Gate Val ves for
Wat er Supply Service

AWM C509 (1994) Resilient-Seated Gate Val ves for
Wat er Supply Service

AWM C800 (1989) Underground Service Line Valves and
Fittings

AWM C900 (1989; C900a) Pol yvinyl Chloride (PVQC

Pressure Pipe, 4 In. Through 12 In., for
Water Distribution

AWM C905 (1988) Pol yvinyl Chloride (PVC) Water
Transm ssion Pipe, Nom nal D aneters 14
In. Through 36 In.
ASBESTOS CEMENT Pl PE PRODUCERS ASSOCI ATI ON ( ACPPA)

ACPPA- 01 (1988) Recommended Work Practices for AIC
Pi pe

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

M5S SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

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

NFPA 49 (1994) Hazardous Chenicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flammable

Li qui ds, Gases, and Vol atile Solids

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

NSF | NTERNATI ONAL ( NSF)

NSF ANSI / NSF 14 (1996) Pl astics Piping Conponents and
Rel ated Materials

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

2 Pl PI NG

This section covers water supply or distribution Iines, and connections to
buil ding 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 nmaterial or procedure to be
utilized available at the construction site at all tines.

2.1 Servi ce Lines

Pi pi ng for water service lines shall be polyvinyl chloride (PVC) plastic,
unl ess ot herwi se shown or specified.

. 2.2 Di stribution Lines

Pi ping for water distribution lines shall be polyvinyl chloride (PVQ
plastic, unless otherwi se shown or specified.

. 2.3 Sprinkl er Supply Lines

Piping for water |ines supplying sprinkler systens for building fire
protection shall conformto NFPA 24 fromthe point of connection with the
wat er distribution systemto the building 1.5 m |Iine.

.2.4 Pot abl e WAt er Lines

Pi pi ng and conponents of potable water systens which conme in contact with
the potable water shall conformto NSF ANSI/NSF 61.

.2.5 Pl astic Piping System

Pl asti c piping system conponents (PVC) intended for transportation of
pot abl e water shall conply with NSF ANSI/NSF 14 and be legibly nmarked with
their synbol.

.2.6 Excavati on, Trenching, and Backfilling

Excavation, trenching, and backfilling shall be in accordance with the
appl i cabl e provi sions of Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, except as nodified herein.

.3 SUBM TTALS

Governnent approval is required for submttals with a "GA" designation;
subnittals having an "FI O designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 06 Instructions
Installation; GA

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

SD- 08 St atements

Waste Water Disposal Method; GA
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The net hod proposed for disposal of waste water from hydrostatic tests and
di sinfection, prior to performng hydrostatic tests.

Satisfactory Installation; GA
A statenent signed by the principal officer of the contracting firmstating
that the installation is satisfactory and in accordance with the contract
drawi ngs and specifications, and the manufacturer’s prescribed procedures
and techni ques, upon conpletion of the project and before final acceptance.
SD- 09 Reports
Bacteri ol ogi cal Disinfection; GA
Test results fromcomercial |aboratory 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 neter furnished has been

tested for accuracy of registration and conpliance with the accuracy and
capacity requirements of the appropriate AWM st andard.

.4 HANDLI NG

Pi pe 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 danaged, the
repair shall be nmade by the Contractor in a satisfactory nmanner, at no
additional cost to the Governnment. No other pipe or material shall be

pl aced 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 pernitted only on the bare ends
of the pipe. The interior of pipe and accessories shall be thoroughly

cl eaned of foreign matter before being lowered into the trench and shall be
kept clean during | aying operations by plugging or other approved nethod.
Before installation, the pipe shall be inspected for defects. Material
found to be defective before or after laying shall be replaced with sound
material w thout additional expense to the Governnent. Rubber gaskets that
are not to be installed inmediately shall be stored in a cool and dark

pl ace.

4.1 M scel | aneous Pl astic Pipe and Fittings

Pol yvinyl Chloride (PVC) pipe and fittings shall be handl ed and stored in
accordance with the nmanufacturer’s recommendations. Storage facilities
shal|l be classified and marked in accordance with NFPA 704, with
classification as indicated in NFPA 49 and NFPA 325-1

PART 2 PRCODUCTS

2.

1 Pl PE
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Pi pe shall conformto the respective specifications and other requirenents
speci fi ed bel ow

2.1.1 Pl astic Pipe
2.1.1.1 PVC Pl astic Pipe

Pi pe, couplings and fittings shall be manufactured of material conforning
to ASTM D 1784, Cl ass 12454B

a. Pipe Less Than 100 nm (4 inch) D aneter:

Pi pe shall conformto dinensional requirenents of ASTM D 1785 or
ASTM D 2241 with solvent cenent joints neeting the requirenents of
1.03 MPa (150 psi) working pressure and 1.38 MPa (200 psi)
hydrostatic test pressure.

b. Pipe 100 through 300 nm Dianmeter: Pipe, couplings and fittings
shall conformto AWM C900, Cl ass 150, Cl 0D pi pe di nensions,
el ast oneri c-gasket joint, unless otherw se shown or specified.

c. Pipe 350 through 900 nm Dianeter: Pipe shall conformto AWM C905
unl ess ot herwi se shown or specified.

2.2 FI TTI NGS AND SPECI ALS
2.2.1 PVC Pi pe System

a. For pipe less than 100 mm (4 inch) dianeter, fittings for solvent
cenment jointing shall conformto ASTM D 2466 or ASTM D 2467,
schedul e 80.

b. For pipe 100 nm (4 inch) dianeter and larger, fittings and
specials shall be iron, bell end in accordance with AWM ANSI/ AWM
C110/ A21.10, 1.03 MPa (150 psi) pressure rating unless otherw se
shown or specified, except that profile of bell nay have speci al
di mensions as required by the pipe nmanufacturer; or fittings and
specials nmay be of the sane material as the pipe with elastomneric
gaskets, all in conformance with AWM C900. Iron fittings and
specials shall be cement-nortar |ined (standard thickness) in
accordance with AWM ANSI/ AWM C104/ A21.4. Ductile iron conpact
fittings shall be in accordance w th AWM ANSI/ AWM C153/ A21. 53.

2.3 JANTS

2.3.1 Pl astic Pipe Jointing

2.3.1.1 PVC Pi pe
Joints, fittings, and couplings shall be as specified for PVC pipe. Joints
connecting pipe of differing materials shall be nmade in accordance with the
manuf acturer’s recommendati ons, and as approved by the Contracting Oficer

2.4  VALVES

2.4.1 [Enter Appropriate Subpart Title Here]

2.4.2 Gate Val ves
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Gate val ves shall be designed for a working pressure of not |less than 1.03
MPa (150 psi). Val ve connections shall be as required for the piping in
which they are installed. Valves shall have a clear waterway equal to the
full nom nal dianmeter of the valve, and shall be opened by turning
countercl ockwi se. The operating nut or wheel shall have an arrow, cast in
the netal, indicating the direction of opening.

a. Valves smaller than 80 nmm (3 inches) shall be all bronze and
shall conformto MSS SP-80, Type 1, dass 150.

b. Valves 80 mm (3 inches) and larger shall be iron body, bronze
nount ed, and shall conformto AWM C500. Flanges shall not be
buried. An approved pit shall be provided for all flanged
connecti ons.

c. Resilient-Seated Gate Valves: For valves 80 to 300 nm (3 to 12
inches) in size, provide resilient-seated gate val ves conform ng
to AWM C509.

2.4.3 [Enter Appropriate Subpart Title Here]
2.4. 4 I ndi cat or Post for Val ves

Each val ve shown on the drawings with the designation "P.1.V." shall be
equi pped with indicator post conformng to the requirenments of Section 13930
VET PI PE SPRI KLER SYSTEM FI RE PROTECTI ON

2.5 VALVE BOXES

Val ve boxes shall be cast iron or concrete, except that concrete boxes nmay
be installed only in | ocations not subjected to vehicular traffic.
Cast-iron boxes shall be extension type with slide-type adjustnment and with
flared base. The mninmumthickness of netal shall be 5 mm Concrete
boxes shall be the standard product of a manufacturer of precast concrete
equi prent. The word "WATER' shall be cast in the cover. The box length
shal | adapt, without full extension, to the depth of cover required over
the pipe at the valve location

2.6 M SCELLANEQUS | TEMS

2.6.1 Servi ce C anps
Service clanps shall have a pressure rating not |ess than that of the pipe
to be connected and shall be either the single or double flattened strap
type. danps shall have a gal vani zed nul | eabl e-iron body wi th cadm um
plated straps and nuts. C anps shall have a rubber gasket cenmented to the
body.

2.6.2 Cor porati on Stops
Cor poration stops shall have standard corporation stop thread confornmng to
AWM CB00 on the inlet end, with flanged joints, conpression pattern flared
tube couplings, or wiped joints for connections to goosenecks.

2.6.3 Goosenecks

Copper tubing for gooseneck connections shall conformto the applicable
requi renents of ASTM B 88, Type K, annealed. Length of cable requirenent
connections shall be in accordance with standard practi ce.
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2.

6.4 Servi ce Stops

Service stops shall be water-works inverted-ground-key type, oval or round
flow way, tee handle, w thout drain. Pipe connections shall be suitable
for the type of service pipe used. Al parts shall be of bronze with
fenmal e i ron-pi pe-size connections or conpression-pattern flared tube
couplings, and shall be designed for a hydrostatic test pressure not |ess
than 1.375 MPa (200 psi).

.6.5 Tapping Sl eeves

Tappi ng sl eeves of the sizes indicated for connection to existing main
shal |l be the cast gray, ductile, or nmalleable 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 naxi num
wor ki ng pressure of 1.03 MPa. Bolts shall have square heads and hexagona
nuts. Longitudinal gaskets and mechanical joints with gaskets shall be as
recommended by the manufacturer of the sleeve. When using grooved
nmechani cal tee, it shall consist of an upper housing with full |ocating
collar for rigid positioning which engages a machi ne-cut hole in pipe,
encasi ng an el astoneric gasket which confornms to the pipe outside dianeter
around the hole and a | ower housing with positioning |lugs, secured together
during assenbly by nuts and bolts as specified, pretorqued to 67.8 Newton
meters (50 foot-pound).

.6.6 Servi ce 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 adjustnent. The boxes shall have housings of sufficient size
to conpletely cover the service stop or valve and shall be conplete with

i dentifying covers.

.6.7 Di si nfection

Chlorinating materials shall conformto the follow ng:
Chlorine, Liquid: AWMWA B301.

Hypochl orite, Calcium and Sodium AWM B300.

PART 3 EXECUTI ON

3.

3.

3.

3.

1 | NSTALLATI ON
1.1 Cutting of Pipe

Cutting of pipe shall be done in a neat and wor kmanl i ke manner wit hout
damage to the pipe. Unless otherw se recommended by the manufacturer and
aut hori zed by the Contracting O ficer, cutting shall be done with an
approved type nechanical cutter. Weel cutter shall be used when
practicable. Copper tubing shall be cut square and all burrs shall be
renoved. Squeeze type nechanical cutters shall not be used for ductile

i ron.

1.2 Adj acent Facilities

1.2.1 Sewer Lines
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Where the location of the water pipe is not clearly defined in dinensions
on the drawi ngs, the water pipe shall not be laid closer horizontally than
3 m froma sewer except where the bottom of the water pipe will be at

| east 300 nm above the top of the sewer pipe, in which case the water pipe
shall not be laid closer horizontally than 1.8 m fromthe sewer. \Were
wat er |ines cross under gravity-flow sewer lines, the sewer pipe, for a

di stance of at least 3 m each side of the crossing, shall be fully encased
in concrete or shall be nade of pressure pipe with no joint |ocated within
900 nm horizontally of the crossing. Witer lines shall in all cases cross
above sewage force mains or inverted siphons and shall be not |ess than 600
nm above the sewer main. Joints in the sewer nmain, closer horizontally
than 900 mMm to the crossing, shall be encased in concrete.

3.1.2.2 Wat er Lines

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

3.1.2.3 Casi ng Pi pe

Wat er pipe shall be encased in a sleeve of rigid conduit for the |engths
shown. Wiere sleeves are required, in all other cases, the pipe sleeve
shal | be encased in Class B concrete as indicated in Arizona Departnent of
Transportation Specification 501-3.06, ENCASEMENT OF PIPE. A mini mum

cl earance of at least 50 mm between the inner wall of the sleeve and the
maxi mum out si de di aneter of the sleeved pipe and joints shall be provided.
Sand beddi ng or suitable pipe support shall be provided for the water pipe
t hrough the sl eeve.

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 sl eeve
ensuring that there will be no damage to the structures and no settl enent
or novenent of foundations or footings.

3.1.3 Joint Deflection
3.1.3.1 Ofset for Flexible Plastic Pipe

Maxi nrum of fset in alignnment between adjacent pipe joints shall be as
recommended by the nmanufacturer and approved by the Contracting O ficer
but shall not exceed 5 degrees.

3.1. 4 Pl aci ng and Layi ng

Pi pe and accessories shall be carefully |Iowered into the trench by neans of
derrick, ropes, belt slings, or other authorized equi pnent. Water-Iline
materials shall not be dropped or dunped into the trench. Abrasion of the
pi pe coating shall be avoided. Except where necessary in making
connections with other Iines or as authorized by the Contracting O ficer
pi pe 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 accomopdate 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
unsui table for the work. Water shall be kept out of the trench unti
joints are conplete. When work is not in progress, open ends of pipe,
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3.

3.

3.

fittings, and val ves shall be securely closed so that no trench water

earth, or other substance will enter the pipes or fittings. Were any part
of the coating or lining is danaged, 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.

.1.4.1 Pi pi ng Connecti ons

Wier e connections are nade between new work and existing mains, the

connections shall be nmade by using specials and fittings to suit the actua
conditions. Wen nmade under pressure, these connections shall be installed
usi ng standard net hods as approved by the Contracting Oficer. Connections
to existing asbestos-cenent pipe shall be made in accordance w th ACPPA-01

.1.4.2 Penetrati ons

Pi pe passing through walls of valve pits and structures shall be provided
with ductile-iron or Schedul e 40 steel wall sleeves. Annular space between
wal I s and sl eeves shall be filled with rich cenent nortar. Annul ar space
bet ween pi pe and sl eeves shall be filled with nastic.

1.5 Joi nting
1.5.1 PVC Pl astic Pipe Requirenents

a. Pipe less than 100 mm (4 inch) dianmeter: Solvent cenent joints
shal | use sockets confornming to ASTM D 2467. The sol vent cenent
used shall neet the requirenents of ASTM D 2564; the joint
assenbly shall be made in accordance with ASTM D 2855 and t he
manuf acturer’s specific recomendations.

b. Pipe 100 through 300 nm dianmeter: Joints shall be el astoneric
gasket as specified in AWM C900. Preformed rubber-ring gaskets
for el astomeric-gasket joints shall be made in accordance with
ASTM F 477 and as specified. Pipe ends for push-on joints shal
be beveled to facilitate assenbly and marked to indicate when the
pipe is fully seated. The gasket shall be prelubricated to
prevent displacenent. The gasket and ring groove in the bell or
coupling shall match. The manufacturer of the pipe or fitting
shal | supply the elastoneric gasket. Couplings shall be provided
with stops or centering rings to assure that the coupling is
centered on the joint.

1.5.2 Transition Fittings

Connecti ons between different types of pipe and accessories shall be nade
with transition fittings approved by the Contracting O ficer

.1.6 Install ati on of Service Lines

Service lines shall include the pipeline connecting building piping to

wat er distribution Iines to the connections with the building service at a
poi nt approximately 1.5 m outside the building where such building service
exi sts. \Were building services are not installed, the Contractor shal
termnate the service lines approximately 1.5 m fromthe site of the
proposed building at a point designated by the Contracting Oficer. Such
service lines shall be closed with plugs or caps. All service stops and
val ves shall be provided with service boxes. Service lines shall be
constructed in accordance with the follow ng requiremnents:
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3.1.6.1 Service Lines 50 mm (2 Inches) and Small er

Service lines 50 nm (2 inches) and smaller shall be connected to the nain
by a service clanp. A corporation stop and a copper gooseneck shall be
provided with either type of connection. Maxinmumsizes for outlets with
service clanps shall be as in TABLE |I. \Where 2 or nore gooseneck
connections to the main are required for an individual service, such
connections shall be nmade with standard branch connections. The total

clear area of the branches shall be at |east equal to the clear area of the
service which they are to supply.

TABLE |. SIZE OF CORPORATI ON STOPS AND OUTLET
Pi pe Size Qutlets w Service
nm d anps, mm

Single & Double Strap

80 25

100 25

150 40

200 50

250 50

300 & | arger 50
NOTE:

a. Service lines 40 nmm (1-1/2 inches) and snaller 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 I nches)
Service lines larger than 50 mm (2 inches) shall be connected to the nain
by a tapped saddl e, tapping sl eeve and val ve, service clanp or reducing
tee, depending on the main dianmeter and the service line dianeter, and
shal |l have a gate valve. Lines 80 nm (3 inches) and larger shall use gate
val ves.

3.1.6.3 Service Lines for Sprinkler Supplies
Water service lines used to supply building sprinkler systens for fire
protection shall be connected to the water distribution main in accordance
wi th NFPA 24,

3.1.7 Setting of Valves and Val ve Boxes

3.1.7.1 Locati on of Val ves
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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val ves shall be fully opened and fully closed to ensure that all parts are
in working condition. Check, pressure reducing, vacuum and air relief

val ves shall be installed in valve pits. Valves and val ve boxes shall be

i nstall ed where shown or specified, and shall be set plunb. Valve boxes
shal |l be centered on the valves. Boxes shall be installed over each

out side gate val ve unl ess otherw se showm. Were feasible, valves shall be
| ocated outside the area of roads and streets. Earth fill shall be tanped
around each val ve 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 Locati on of Service Boxes

Where water lines are |ocated bel ow paved streets having curbs, the boxes
shall be installed directly back of the curbs. Were no curbing exists,
service boxes shall be installed in accessible locations, beyond the limts
of street surfacing, wal ks 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

Pl ugs, caps, tees and bends deflecting 11.25 degrees or nore, either
vertically or horizontally, on waterlines 100 mm (4 inches) in dianeter or
larger, and fire hydrants shall be provided with thrust restraints. Valves
shal | be securely anchored or shall be provided with thrust restraints to
prevent novenent. Thrust restraints shall be thrust bl ocks.

3.1.9.1 Thrust Bl ocks

Thrust bl ocking shall be concrete of a mix not |eaner than: 1 cenent,
2-1/2 sand, 5 gravel; and having a conpressive 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 otherw se indicated or directed,
the base and thrust bearing sides of thrust blocks shall be poured directly
agai nst undi sturbed earth. The sides of thrust bl ocks not subject to
thrust may be poured against forns. 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 cl anps, protected by gal vani zi ng
or by coating with bitum nous paint, shall be used to anchor vertical down
bends into gravity thrust bl ocks.

3.2 HYDROSTATI C TESTS

Where any section of a water line is provided with concrete thrust bl ocking
for fittings or hydrants, the hydrostatic tests shall not be nade until at

| east 5 days after installation of the concrete thrust blocking, unless

ot herw se approved.

3.2.1 Pressure Test

After the pipe is laid, the joints conpleted, and the trench partially
backfilled |l eaving the joints exposed for exam nation, the newy laid

pi pi ng or any val ved section of piping shall, unless otherw se specified,
be subjected for 1 hour to a hydrostatic pressure test of 1.38 Mra. Wat er
supply lines designated on the drawi ngs shall be subjected for 1 hour to a
hydrostatic pressure test of 1.38 Mra. Each val ve shall be opened and
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cl osed several tines during the test. Exposed pipe, joints, fittings,
hydrants, and val ves shall be carefully exam ned during the partially open
trench test. Joints showi ng visible | eakage shall be replaced or renade as
necessary. Cracked or defective pipe, joints, fittings, hydrants and

val ves di scovered in consequence of this pressure test shall be renoved and
replaced with sound material, and the test shall be repeated until the test
results are satisfactory. The requirenent for the joints to renmai n exposed
for the hydrostatic tests may be waived by the Contracting Oficer when one
or nore of the follow ng conditions is encountered:

a. Wet or unstable soil conditions in the trench

b. Conpliance would require maintaining barricades and wal kways
around and across an open trench in a heavily used area that would
requi re continuous surveillance to assure safe conditions.

c. Mintaining the trench in an open condition would delay conpl etion
of the project.

The Contractor nmay request a waiver, setting forth in witing the reasons
for the request and stating the alternative procedure proposed to conply
with the required hydrostatic tests. Backfill placed prior to the tests
shall be placed in accordance with the requirenents of Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

3.2.2 Leakage Test

Leakage test shall be conducted after the pressure tests have been
satisfactorily conpleted. The duration of each | eakage test shall be at

| east 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

drawi ngs shall be subjected to a pressure equal to 1.38 Mra. Leakage is
defined as the quantity of water to be supplied into the newy laid pipe,
or any val ved or approved section, necessary to nmaintain pressure within
34.5 kPa (5 psi) of the specified | eakage test pressure after the pipe has
been filled with water and the air expelled. Piping installation will not
be accepted if | eakage exceeds the all owabl e | eakage which is determ ned by
the follow ng fornul a:

L = 0.0001351IND(P raised to 0.5 power)

L = All owabl e | eakage in gallons per hour

N = Nunber of joints in the length of pipeline tested

D = Nom nal dianmeter of the pipe in inches

P = Average test pressure during the | eakage test, in psi gauge

Shoul d any test of pipe disclose | eakage greater than that cal cul ated by
the above fornula, the defective joints shall be |located and repaired unti
the | eakage is within the specified all owance, without additional cost to
t he Governnent.

3.2.3 Time for Mking Test

Except for joint nmaterial setting or where concrete thrust blocks
necessitate a 5-day delay, pipelines jointed with rubber gaskets,
mechani cal or push-on joints, or couplings may be subjected to hydrostatic
pressure, inspected, and tested for |eakage at any tine after partial

conpl etion of backfill. Cenment-nortar |ined pipe may be filled with water
as reconmended by the nmanufacturer before being subjected to the pressure

SECTI ON 02510 Page 14



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

test and subsequent |eakage test.
3.2.4 Concurrent Hydrostatic Tests

The Contractor may elect to conduct the hydrostatic tests using either or
both of the followi ng procedures. Regardless of the sequence of tests
enpl oyed, the results of pressure tests, |eakage tests, and disinfection
shal |l be as specified. Replacenent, repair or retesting required shall be
acconpl i shed by the Contractor at no additional cost to the Governnent.

a. Pressure test and | eakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection may be conducted concurrently,
using the water treated for disinfection to acconplish the
hydrostatic tests. If water is |ost when treated for disinfection
and air is adnitted to the unit being tested, or if any repair
procedure results in contam nation of the unit, disinfection shal
be reacconpli shed.

3.3 DI SI NFECTI ON
3.3.1 Bact eri ol ogi cal Disinfection

Bef ore acceptance of potable water operation, each unit of conpleted

wat erline shall be disinfected as specified. After pressure tests have
been nade, the unit to be disinfected shall be thoroughly flushed with
water until all entrained dirt and nud have been renoved before introducing
the chlorinating nmaterial. The chlorinating nmaterial shall be either
liquid chlorine, calciumhypochlorite, or sodium hypochlorite, conformng
to paragraph M SCELLANEQUS | TEMS. 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 |ong enough to
destroy all non-spore fornmng bacteria. Except where a shorter periodis
approved, the retention tine shall be at |east 24 hours and shall produce
not |less than 25 ppmof free chlorine residual throughout the line at the
end of the retention period. Valves on the lines being disinfected shal

be opened and cl osed several tines 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 |ine shall be opened and cl osed several tines. From severa
points in the unit, personnel fromthe Contractor’s conmercial |aboratory
shall take at |least 3 water sanples fromdifferent points, approved by the
Contracting Officer, in proper sterilized containers and performa
bacterial exami nation in accordance with state approved nethods. The
conmercial laboratory shall be certified by the state’s approving authority
for exam nation of potable water. The disinfection shall be repeated unti
tests indicate the absence of pollution for at least 2 full days. The unit
will not be accepted until satisfactory bacteriological results have been
obt ai ned.

3.3.2 Lead Residua
Fol | owi ng the bacteriol ogical disinfection and testing, the systemshall be
flushed with a sufficient velocity of water and sufficient tests perforned

at each hot and cold water discharge point until no nore than 15 ppb | ead
residuals remain in the system Al tests and sanples shall be perforned

SECTI ON 02510 Page 15



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

in accordance with state and, if applicable, Federal regulations. Sanples
for testing are to be collected after a 6 hour continuous period of no
flushing, and will be considered first draw sanples. The comercia

| aboratory shall be certified by the state’s approving authority for

exanmi nation of potable water. Lead residual test results shall be
submitted to the Contracting Officer. The systemw Il not be accepted
until satisfactory bacteriological results and | ead residual test results
have been obtained. Al flushing and testing for |ead residuals, including
all costs, are the responsibility of the Contractor

3.4 CLEANUP

Upon conpletion of the installation of water lines, and appurtenances, al
debris and surplus materials resulting fromthe work shall be renoved

-- End of Section --
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SECTI ON 02531

SANI TARY SEVERS

PART 1 GENERAL

1.

1  REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 94 (1996) Ready-M xed Concrete

ASTM C 150 (1997) Portland Cenent

ASTM C 270 (1997) Mortar for Unit Masonry

ASTM C 478 (1996) Precast Reinforced Concrete Manhol e
Secti ons

ASTM C 478M (1996) Precast Reinforced Concrete Manhol e

Sections (Metric)

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

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

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

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastoneric Seals

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 49 (1994) Hazardous Chenicals Data

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

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

UNI - BELL PVC Pl PE ASSCCI ATI ON ( 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 REQUI REMENTS

The construction required herein shall include appurtenant structures and
buil ding sewers to points of connection with the building drains 1.5 m
outside the building to which the sewer systemis to be connected. The
Contractor shall replace damaged nmaterial and redo unacceptable work at no
additional cost to the Government. Excavation and backfilling is specified
in Section 02316 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES
SYSTEMS. Backfilling shall be acconplished after inspection by the
Contracting O ficer. Before, during, and after installation, plastic pipe
and fittings shall be protected fromany environnent 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 tinmes and shall follow these instructions unless directed otherw se by
the Contracting Officer. Solvents, solvent conpounds, lubricants,

el astoneric gaskets, and any sinmilar materials required to install the
plastic pipe shall be stored in accordance with the manufacturer’s
recommendati on and shall be discarded if the storage period exceeds the
reconmended shelf |life. Solvents in use shall be discarded when the
recommended pot life is exceeded.

.3 [Enter Appropriate Subpart Title Here]l. 4 SUBM TTALS

CGovernnent approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-13 Certificates
Portl and Cenent; FIQO

Certificates of conpliance stating the type of cenment used in manufacture
of concrete pipe, fittings and precast manhol es.

Joi nts.

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

PART 2 PRCODUCTS

2.

2.
2.

1 Pl PE

Pi pe shall be polyvinyl chloride sewer pipe and shall conformto the
respective specifications and other requirenments specified bel ow

.1.1  PVC Pipe

ASTM D 3034, Type PSM wi th a maxi nrum SDR of 26. Pipe shall have
el astonetric gasketed joints.

.2 REQUI REMENTS FOR FI TTI NGS

Fittings shall be conpatible with the pipe supplied and shall have a
strength not less than that of the pipe. Fittings shall conformto the
respective specifications and other requirenments specified bel ow

2.1 [Enter Appropriate Subpart Title Here]

2.1.1 Fittings for PVC Pipe
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ASTM D 3034 for type PSM pi pe.
2.3 JANTS

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

2.3.1 Pl astic Pipe Jointing

Fl exi bl e plastic pipe (PVC pipe) gasketed joints shall conformto ASTM D
3212.

2.4 BRANCH CONNECTI ONS

Branch connections shall be made by use of regular fittings or solvent
cenent ed saddl es as approved. Saddles for PVC pipe shall conformto Table
4 of ASTM D 3034.

2.5 FRAMES AND COVERS

Franes and covers shall be cast iron, ductile iron or reinforced concrete.
Cast iron franes and covers shall be as indicated or shall be of type
suitable for the application, circular, wi thout vent holes. The frames and
covers shall have a conbi ned wei ght of not |ess than 181.4 kg (400 pounds).

Rei nforced concrete franes and covers shall be as indicated or shal
conformto ASTM C 478 or ASTM C 478M  The word "Sewer" shall be stanped or
cast into covers so that it is plainly visible.

2.6 CEMENT MORTAR
Cenent nortar shall conformto ASTM C 270, Type Mwith Type Il cenent.

2.6.1 Portl and Cenent
Portland cenent shall conformto ASTM C 150, Type Il for concrete used in
concrete pipe, concrete pipe fittings, and nanhol es and type optional wth
the Contractor for cenent used in concrete cradle, concrete encasenent, and
thrust bl ocking. Cenment containing |less than 0.60 percent al kalies shal
be used.

2.6.2 Portl and Cenent Concrete
Portl and cement concrete shall conformto ASTM C 94, conpressive strength
of 28 MPa at 28 days, except for concrete cradl e and encasenent or
concrete bl ocks for manholes. Concrete used for cradl e and encasenent
shal | have a conpressive strength of 17 MPa m ninum at 28 days. Concrete
in place shall be protected fromfreezing and noisture | oss for 7 days.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

3.1.1 Adj acent Facilities

3.1.1.1 Wat er Lines

Wiere the location of the sewer is not clearly defined by dimensions on the
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drawi ngs, the sewer shall not be closer horizontally than 3 m to a

wat er-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
hori zontal spacing may be a mininmumof 2 m Where gravity-fl ow 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 encasenent including that at the pipe joints
shall be not |less than 100 nm

3.1.1.2 Structural Foundati ons

Where sewer pipe is to be installed within 1 m of an existing or proposed
buil ding or structural foundation such as a retaining wall, control tower
footing, water tank footing, or any sinmilar structure, the sewer pipe shal
be sl eeved as specified above. Contractor shall ensure there is no damage
to these structures, and no settlenent or novenment of foundations or

footi ng.

3.1.2 Pi pe Layi ng

a. Pipe shall be protected during handling agai nst inpact shocks and
free fall; the pipe interior shall be free of extraneous materi al

b. Pipe laying shall proceed upgrade with the spigot ends of
bel | - and- spi got pi pe 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 draw ngs. Pipe
shall be laid and centered so that the sewer has a uniforminvert.
As the work progresses, the interior of the sewer shall be
cleared of all superfluous naterials.

c. Before making pipe joints, all surfaces of the portions of the
pipe to be joined shall be clean and dry. Lubricants, priners,
and adhesi ves shall be used as recomended by the pipe
manuf acturer. 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 beddi ng,
laying, and jointing and for as long a period as required. Wen 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 Backfi |

As soon as possible after the joint is made, sufficient backfill materia
shal | be placed along the pipe to prevent pipe novenent off |ine or grade.
Pl astic pipe shall be conpletely covered to prevent damage from ul traviol et
light.

3.1.2.3 Wdth of Trench
If the maxi numwi dth of the trench at the top of the pipe, as specified in
Section 02316 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS,

i s exceeded for any reason other than by direction, the Contractor shal
install, at no additional cost to the Governnent, concrete cradling, pipe
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encasenent, or other bedding required to support the added | oad of the
backfill.

3.1.2. 4 Joi nting

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

3.1.2.5 Handl i ng and Storage

Pipe, fittings and joint material shall be handl ed and stored in accordance
with the manufacturer’s recomendations. 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

Li nes shall be tested for | eakage by | ow 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 UN -B-6
Low pressure air testing procedures for other pipe materials shall use the
pressures and testing tinmes 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 |east the | ower
hal f of the pipe. |If required, sufficient additional backfill shall be

pl aced to prevent pipe novenent during testing, leaving the joints
uncovered to pernmit inspection. Visible |eaks encountered shall be
corrected regardl ess of |eakage test results. Wen the water table is 600
mm or nore above the top of the pipe at the upper end of the pipeline
section to be tested, infiltration shall be nmeasured using a suitable weir
or other device acceptable to the Contracting Oficer. Wen the
Contracting Oficer deternines that infiltration cannot be properly tested,
an exfiltration test shall be nade 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 maxi mum absorption, but not less than 4 hours. After
absorption, the head shall be re-established. The anount of water required
to maintain this water level during a 2-hour test period shall be neasured.
Leakage as neasured by either the infiltration test or exfiltration test
shal | not exceed 50 nL per 5 mmdianeter per 100 m of pipeline per hour
When | eakage exceeds the maxi num amount specified, satisfactory correction
shall be nade and retesting acconplished. Testing, correction, and
retesting shall be nade at no additional cost to the Governnent.

3.1. 4 Test for Deflection

Wien flexible pipe is used, a deflection test shall be nade on the entire
length of the installed pipeline not less than 30 days after the conpletion
of all work including the | eakage test, backfill, and placenent of any
fill, grading, paving, concrete, or superinposed |oads. Deflection shal

be determ ned 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

di ameter, or nminor dianeter as applicable, of 92.5 percent of the inside

di ameter of the pipe, but 95 percent for RPMP and RTRP. A tol erance of
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plus 0.5 percent will be pernitted. The ball, cylinder, or circular
sections shall be of a honbgeneous 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 |ess than 150. The
device shall be center bored and through bolted with a 6 nmm (1/4 inch)
m ni mum di aneter steel shaft having a yield strength of 480 MPa (70,000 psi)
or nore, with eyes at each end for attaching pulling cables. The eye
shal | be suitably backed with flange or heavy washer; a pull exerted on the
opposite end of the shaft shall produce conpression throughout the renote
end of the ball, cylinder or circular section. Circular sections shall be
spaced so that the distance fromthe external faces of the front and back
sections shall equal or exceed the dianmeter of the circular section
Failure of the ball, cylinder, or circular section to pass freely through a
pi pe run, either by being pulled through or by being flushed through with
wat er, shall be cause for rejection of that run. Wen a deflection device
is used for the test in lieu of the ball, cylinder, or circular sections
descri bed, such device shall be approved prior to use. The device shall be
sensitive to 1.0 percent of the dianeter of the pipe being neasured and
shal |l be accurate to 1.0 percent of the indicated dinension. Installed
pi pe showi ng defl ections greater than 7.5 percent of the normal dianeter 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 shal
be replaced at no cost to the Governnent.

3.2 CONNECTI NG TO EXI STI NG MANHOLES

Pi pe connections to existing nmanhol es shall be made so that finish work
will conformas nearly as practicable to the applicable requirenents
specified for new nmanhol es, including all necessary concrete work, cutting,
and shaping. The connection shall be centered on the manhole. Holes for
the new pi pe shall be of sufficient dianmeter to allow packing cenent nortar
around the entire periphery of the pipe but no larger than 1.5 tines the

di ameter of the pipe. Cutting the nanhole shall be done in a manner that
wi |l cause the | east damage to the walls.

3.3 BUI LDI NG CONNECTI ONS

Bui | di ng connections shall include the lines to and connection with the
bui | di ng waste drai nage piping at a point approximately 1.5 m outside the
bui | di ng, unless otherw se indicated. Were building drain piping is not
installed, the Contractor shall termi nate the building connections
approximately 1.5 m fromthe site of the building at a point and in a
manner desi gnat ed.

3.4 CLEANQUTS AND OTHER APPURTENANCES
O eanouts and ot her appurtenances shall be installed where shown on the
drawi ngs or as directed by the Contracting O ficer, and shall conformto
the detail of the draw ngs.

-- End of Section --
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SECTI ON 02722

AGGREGATE BASE COURSE

PART 1 GENERAL

1.

1  REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

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

ASTM C 117 (1995) Materials Finer Than 75 m croneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 127 (1988; R 1993) Specific Gravity and

Absorption of Course Aggregate

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

ASTM C 131 (1996) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1992) Sanpling Aggregates

ASTM D 1556 (1990; R 1996) Density and Unit Weight of

Soil in Place by the Sand- Cone Mt hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-micu. m))

ASTM D 2487 (1993) C assification of Soils for
Engi neeri ng Purposes (Unified Soi
Classification Systen)

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shal | ow Dept h)

ASTM D 3017 (1996) Water Content of Soil and Rock in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)
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ASTM D 4318 (1995a) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

ASTM E 11 (1995) Wre Coth Sieves for Testing
Pur poses

1.2 DEFINTIONS
For the purposes of this specification, the follow ng definitions apply.
1.2.1 Aggr egat e Base Course

Aggregat e base course (ABC) is well graded, durable aggregate uniformy
noi st ened and nmechanically stabilized by conpaction.

1.2.2 Degree of Conpaction

Degree of conpaction shall be expressed as a percentage of the naxinmum
density obtained by the test procedure presented in ASTM D 1557

1.3 SUBM TTALS
CGovernnent approval is required for subnmittals with a "GA" desi gnation
submittals having an "FI O' designation are for information only. The
followi ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data
Pl ant, Equi pnent, and Tools; FIO

Li st of proposed equi pnent to be used in performance of construction work,
i ncl udi ng descriptive dat a.

SD- 09 Reports
Sanpling and testing; GA. Field Density Tests; GA

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

SD- 18 Records
Waybills and Delivery Tickets; FIO

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

1.4 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor

Sanpling and testing shall be perforned by a testing | aboratory approved in
accordance with Section 01451 CONTRACTOR QUALI TY CONTROL. Work requiring
testing will not be permitted until the testing | aboratory has been

i nspected and approved. The materials shall be tested to establish
conpliance with the specified requirenents; testing shall be performed at
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the specified frequency. The Contracting Oficer may specify the tine and
| ocation of the tests. Copies of test results shall be furnished to the
Contracting Oficer within 24 hours of conpletion of the tests.

1.4.1 Sanpl i ng

Sanpl es for laboratory testing shall be taken in conformance with ASTM D 75.
When deened necessary, the sanpling will be observed by the Contracting
O ficer.

1.4.2 Tests

The following tests shall be perfornmed in conformance with the applicable
standards |i sted.

1.4.2.1 Si eve Anal ysis

Si eve anal ysis shall be made in confornmance with ASTM C 117 and ASTM C 136
and the requirenents of Arizona Test Method 201. Sieves shall conformto
ASTM E 11.

1.4.2.2 Liquid Limt and Plasticity |Index

Liquid limt and plasticity index shall be deternined in accordance wth
ASTM D 4318

1.4.2.3 Moi st ure-Density Determnations

The maxi mum density and opti mum noi sture content shall be determned in
accordance with ASTM D 1557.

1.4.2.4 Field Density Tests

Density shall be field neasured in accordance with ASTM D 1556 or ASTM D
2922. For the nethod presented in ASTM D 1556 the base plate as shown in
the drawi ng shall be used. For the nethod presented in ASTM D 2922 the
calibration curves shall be checked and adjusted if necessary using only
the sand cone nethod as described in paragraph Calibration, of the ASTM
publication. Tests perfornmed in accordance with ASTM D 2922 result in a
wet unit weight of soil and when using this nethod, ASTM D 3017 shall be
used to deternmine the noisture content of the soil. The calibration curves
furni shed with the noisture gauges shall al so be checked along with density
calibration checks as described in ASTM D 3017. The calibration checks of
both the density and noi sture gauges shall be nade by the prepared

contai ners of material nethod, as described in paragraph Calibration of
ASTM D 2922, on each different type of material being tested at the

begi nning of a job and at intervals as directed.

1.4.2.5 Wear Test

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

1.4.3 Testing Frequency
1.4.3.1 Initial Tests

One of each of the followi ng tests shall be performed on the proposed
material prior to comrencing construction to denonstrate that the proposed
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material nmeets all specified requirenents when furnished. |If materials
fromnore than one source are going to be utilized, this testing shall be
conpl eted for each source

a. Sieve Analysis including 0.02 nmsize nateri al

b. Liquidlimt and plasticity index noisture-density
rel ati onshi p.

c. Moisture-density relationship
d. \ear.
1.4.3.2 In Place Tests

One of each of the following tests shall be perforned on sanples taken from
the placed and conpacted ABC. Sanples shall be taken and tested at the
rates indicated.

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

b. Sieve Analysis including 0.02 mmsize material shall be perforned
for every 500 netric tons, or portion thereof, of material placed.

c. LiquidIlimt and plasticity index tests shall be perfornmed at the
sanme frequency as the sieve anal ysis.

1.4.4 Approval of Material

The source of the material shall be selected 30 days prior to the tine the
material will be required in the work. Tentative approval of material wll
be based on initial test results. Final approval of the materials will be
based on sieve analysis, liquid limt, and plasticity index tests perforned
on sanples taken fromthe conpleted and fully conpacted ABC.

1.5 VWEATHER LI M TATI ONS

Construction shall be done when the atnospheric tenperature is above 2
degrees C. Wen the tenperature falls below 2 degrees C, the Contractor
shal | protect all conpleted areas by approved net hods agai nst detrinmental
effects of freezing. Conpleted areas damaged by freezing, rainfall, or

ot her weather conditions shall be corrected to neet specified requirenents.

1.6 PLANT, EQUI PMENT, AND TOCLS
Al'l plant, equipnent, 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 tinmes. The equipnent shall be
adequate and shall have the capability of producing the required
conpaction, neeting grade controls, thickness control, and snoot hness
requi renents 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 sl ag, crushed gravel, crushed recycled concrete, angular sand, or
ot her approved material. ABC shall be free of lunps 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 si eve shall be known as fine aggregate.

2.1. 1 Coar se Aggregate

Coarse aggregates shall be angular particles of uniformdensity. When the
coarse aggregate is supplied fromnore than one source, aggregate from each
source shall neet the specified requirenments and shall be stockpiled
separately.

a. Crushed Gravel: Crushed gravel shall be manufactured by crushing
gravel s, and shall neet all the requirenments specified bel ow

b. Crushed Stone: Crushed stone shall consist of freshly m ned
quarry rock, and shall neet all the requirenents specified bel ow

c. Crushed Recycled Concrete: Crushed recycled concrete shal
consi st of previously hardened portland cenent concrete or other concrete
cont ai ni ng pozzol anic binder material. The recycled naterial shall be free
of all reinforcing steel, bituninous concrete surfacing, and any other
foreign material and shall be crushed and processed to neet the required
gradations for coarse aggregate. Crushed recycled concrete shall neet al
ot her applicable requirenments specified bel ow

d. Crushed Slag: Crushed slag shall be an air-cool ed bl ast-furnace
product having an air dry unit weight of not |ess than 1045 kg/cubic neter
as determned by ASTM C 29/C 29M and shall neet all the requirenents
speci fi ed bel ow

2.1.1.1 Aggr egat e Base Course

ABC coarse aggregate shall not show nore than 40 percent |oss when
subjected to the Los Angel es 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 |east 30 percent by wei ght of crushed pieces having two or
nore freshly fractured faces with the area of each face being at |east

equal to 75 percent of the smallest mdsectional area of the piece. Wen
two fractures are contiguous, the angl e between planes of the fractures
nmust be at |east 30 degrees in order to count as two fractured faces.
Crushed gravel shall be manufactured fromgravel particles 50 percent of

whi ch, by weight, are retained on the maxi num size sieve listed in TABLE 1.

2.1.2 Fi ne Aggregate
Fi ne aggregates shall be angular particles of uniformdensity. Wen the
fine aggregate is supplied fromnore than one source, aggregate from each
source shall neet the specified requirements.

2.1.2.1 Aggr egat e Base Course
ABC fine aggregate shall consist of screenings, angular sand, crushed

recycled concrete fines, or other finely divided nineral matter processed
or naturally conmbined with the coarse aggregate.
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2.

1.3 Gradation Requirenents
The specified gradation requirenents shall apply to the conpl eted base
course. The aggregates shall have a maxi nrum size of 25.0 mm and shall be
continuously well graded within the Iimts specified in TABLE 1. Sieves
shall conformto ASTME 11

TABLE 1. GRADATI ON OF AGGREGATES

Per cent age by Wi ght Passi ng Square- Mesh Si eve

Si eve

Desi gnati on 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 nm 0-8 0-8

NOTE 1. Particles having dianeters less than 0.02 mmshall not be in
excess of 3 percent by weight of the total sanple tested.

NOTE 2: The values are based on aggregates of uniformspecific gravity.

If materials fromdifferent 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 nore than 10 percent, the percentages passing the various sieves shal
be corrected as directed by the Contracting Oficer

1.4 Liquid Limt and Plasticity |Index

Liquid limt and plasticity index requirenments shall apply to the conpleted
course and shall also apply to any conponent that is blended to neet the
requi red gradation. The portion of any conponent or of the conpleted
course passing the 0.425 nm sieve shall be either nonplastic or have a
liquid limt not greater than 25 and a plasticity index not greater than 3.

PART 3 EXECUTI ON

3.

1 GENERAL REQUI REMENTS

When the ABC is constructed in nore than one |ayer, the previously
constructed | ayer shall be cleaned of |oose and foreign nmatter by sweeping
wi th power sweepers or power broons, except that hand broons 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
coll ecting or standing on the working area. Line and grade stakes shall be
provi ded as necessary for control. G ade stakes shall be in lines parallel
to the centerline of the area under construction and suitably spaced for
string |ining.

.2 OPERATI ON OF AGGREGATE SOURCES

Aggregates shall be obtained fromoffsite sources.
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3.

3 STOCKPI LI NG MATERI AL

Prior to stockpiling of material, storage sites shall be cleared and

| evel ed by the Contractor. Al materials, including approved nateri al
avai |l abl e from excavation and gradi ng, shall be stockpiled in the manner
and at the locations designated. Aggregates shall be stockpiled on the
cleared and | evel ed areas designated by the Contracting O ficer to prevent
segregation. Materials obtained fromdifferent sources shall be stockpiled
separately.

.4 PREPARATI ON OF UNDERLYI NG COURSE

Prior to constructing the ABC, the underlying course or subgrade shall be
cl eaned of all foreign substances. At the tine of construction of the ABC
t he underlying course shall contain no frozen material. The surface of the
underlyi ng course or subgrade shall neet specified conpaction and surface
tol erances. The underlying course shall conformto Section 02300 EARTHWORK
Ruts or soft yielding spots in the underlying courses, areas having
i nadequat e conpaction, and devi ations of the surface fromthe requirenents
set forth herein shall be corrected by | oosening and renoving soft or
unsatisfactory naterial and by addi ng approved material, reshaping to |line
and grade, and reconpacting to specified density requirenents. For
cohesi onl ess underlyi ng courses containing sands or gravels, as defined in
ASTM D 2487, the surface shall be stabilized prior to placenent of the ABC.
Stabilization shall be acconplished by nmixing ABC into the underlying
course and conpacting by approved nethods. The stabilized material shal
be considered as part of the underlying course and shall neet al
requi renents of the underlying course. The finished underlying course
shal | not be disturbed by traffic or other operations and shall be
mai ntai ned by the Contractor in a satisfactory condition until the ABCis
pl aced.

.5 | NSTALLATI ON

.5.1 M xing the Materials

The coarse and fine aggregates shall be nmxed in a stationary plant, or in
a traveling plant or bucket |oader on an approved paved working area. The
Contractor shall nake adjustments in mxing procedures or in equipnent as
directed to obtain true grades, to mninize segregation or degradation, to
obtain the required water content, and to insure a satisfactory ABC neeting
all requirenments of this specification.

.5.2 Pl aci ng

The m xed material shall be placed on the prepared subgrade or subbase in

| ayers of uniformthickness with an approved spreader. Wen a conpacted

| ayer 150 nmor less in thickness is required, the material shall be placed
in a single layer. Wen a conpacted |layer in excess of 150 mmis required,
the material shall be placed in |ayers of equal thickness. No |ayer shal
exceed 150 mmor |ess than 75mm when conpacted. The |ayers shall be so

pl aced that when conpacted they will be true to the grades or |evels
required with the | east possible surface disturbance. Were the ABCis

pl aced in nore than one |l ayer, the previously constructed |layers shall be
cl eaned of | oose and foreign matter by sweeping with power sweepers, power
broons, or hand brooms, as directed. Such adjustnents in placing
procedures or equi prent shall be nade as nay be directed to obtain true
grades, to minimnze segregation and degradation, to adjust the water
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content, and to insure an acceptabl e ABC.
3.5.3 Grade Control

The finished and conpleted ABC shall conformto 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 neet the designated
gr ades.

3.5.4 Edges of Base Course

The ABC shall be placed so that the conpleted section will be a m ni mum of
1.5 mwder, 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 conpact to the thickness of the
course being constructed, or to the thickness of each layer in a multiple
| ayer course, allowing in each operation at |east a 600 nmw dth of this
material to be rolled and conpacted sinultaneously with rolling and
conpacting of each layer of ABC. |If this base course material is to be
pl aced adj acent to anot her pavenent section, then the layers for both of
t hese sections shall be placed and conpacted along this edge at the sane
tinme.

3.5.5 Conpacti on

Each | ayer of the ABC shall be conpacted as specified with approved
conpaction equi prrent. Water content shall be naintai ned during the
conpaction procedure to within plus or nminus 3 percent of the optinmm water
content deternmned fromlaboratory tests as specified in paragraph SAVPLI NG
AND TESTING Rolling shall begin at the outside edge of the surface and
proceed to the center, overlapping on successive trips at |east 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 displacenent of
the aggregate does not occur. |In all places not accessible to the rollers,
the m xture shall be conpacted with hand-operated power tanpers

Conpaction shall continue until each |ayer has a degree of conpaction that
is at |least 100 percent of |aboratory maxi num density through the ful

depth of the layer. The Contractor shall nmake such adjustrments in
conpacting or finishing procedures as nay be directed to obtain true
grades, to minimze segregation and degradation, to reduce or increase

wat er content, and to ensure a satisfactory ABC. Any materials that are
found to be unsatisfactory shall be renpbved and replaced with satisfactory
material or reworked, as directed, to neet the requirenents of this

speci fication.

3.5.6 Thi ckness

Conpact ed thickness of the aggregate course shall be as indicated. No
i ndi vidual |ayer shall exceed 150 nm nor be | ess than 75 nmmin conpacted
t hi ckness. The total conpacted thickness of the ABC course shall be within
13 mm of the thickness indicated. Where the neasured thickness is nore than
13 mm deficient, such areas shall be corrected by scarifying, adding new
mat eri al of proper gradation, reblading, and reconpacting as directed.
Wiere the neasured thickness is nore than 13 nm thicker than indicated,
the course shall be considered as conforning to the specified thickness
requi renents. Average job thickness shall be the average of all thickness
nmeasurenents taken for the job, but shall be within 6 nm of the thickness
i ndi cated. The total thickness of the ABC course shall be neasured at
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intervals in such a manner as to ensure one neasurenent for each 500 square
neters of base course. Measurenents shall be made in 75 nm di aneter test
hol es penetrating the base course.

3.5.7 Proof Rolling

Proof rolling of the areas indicated shall be in addition to the conpaction
specified and shall consist of the application of 30 coverages with a heavy
pneumatic-tired roller having four or nore tires, each |oaded to a nini mum
of 13,600 kg and inflated to a mininmumof 1035 kPa. In areas designated,
proof rolling shall be applied to the top of the underlying material on
which ABCis laid and to each layer of ABC. Water content of the
underlying material shall be nmmintained at optimumor at the percentage
directed fromstart of conpaction to conpletion of proof rolling of that

| ayer. Water content of each layer of the ABC shall be nmaintained at the
opti num percentage directed fromstart of conpaction to conpletion of proof
rolling. Any ABC materials or any underlying materials that produce
unsatisfactory results by proof rolling shall be renoved and replaced with
satisfactory nmaterials, reconpacted and proof rolled to neet these

speci fications.

3.5.8 Fi ni shi ng

The surface of the top layer of ABC shall be finished after final conpaction
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 |l ayer of base course to neet grade. |If the elevation of the top |ayer
of ABCis 13 nmor nore bel ow grade, then the top |ayer should be

scarified to a depth of at |least 75 mmand new naterial shall be blended in ,
conpacted and proof rolled to bring to grade. Adjustnents to rolling and

finishing procedures shall be nade as directed to mninze segregation and
degradation, obtain grades, mmintain noisture content, and insure an
accept abl e base course. Should the surface becone rough, corrugated,

uneven in texture, or traffic marked prior to conpletion, the

unsati sfactory portion shall be scarified, reworked and reconpacted or it
shal | be replaced as directed.

3.5.9 Snmpot hness

The surface of the top layer shall show no deviations in excess of 10 mMm
when tested with a 3.05 neter straightedge. Measurenments shall be taken
in successive positions parallel to the centerline of the area to be paved.

Measurenments shall al so be taken perpendicular to the centerline at 15
meter intervals. Deviations exceeding this anount shall be corrected by
removing material and replacing with new material, or by reworking existing
materi al and conpacting it to neet these specifications.

3.6 TRAFFIC
Traffic shall not be allowed on the conpleted ABC

3.7 MAI NTENANCE
The ABC shall be mamintained in a satisfactory condition until the ful
pavenent section is conpleted and accepted. Maintenance shall include
i mediate 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 conplies
with the requirenents of this specification. Any area of ABC that is
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damaged shall be reworked or replaced as necessary to conply with this
speci fication.

3.8 DI SPOSAL OF UNSATI SFACTORY MATERI ALS

Any unsuitable materials that nust be renpbved shall be di sposed of as directed.
No additional payrments will be nade for materials that nust be replaced.

-- End of Section --
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Bl TUM NOUS PAVI NG FOR ROADS, STREETS AND OPEN STORAGE AREAS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced.
desi gnati on only.

The publications are referred to in the text by basic

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 29/ C 29M

ASTM C 117

ASTM C 127

ASTM C 128

ASTM C 131

ASTM C 136

ASTM C 183

ASTM D 5
ASTM D 75
ASTM D 140

ASTM D 946

ASTM D 1856

ASTM D 2041

ASTM D 2172

(1997) Bulk Density (Unit Wight) and
Voi ds in Aggregate

(1995) Materials Finer than 75 microneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

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

(1993) Specific Gravity and Absorption of
Fi ne Aggregate

(1996) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

(1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

(1995a) Sanpling and the Ampunt of Testing
of Hydraulic Cenent

(1995) Penetration of Bitum nous Materials
(1987; R 1992) Sanpling Aggregates
(1993) Sanpling Bitum nous Materials

(1982; R 1993) Penetration-G aded Asphalt
Cenment for Use in Pavenent Construction

(1995a) Recovery of Asphalt from Sol ution
by Abson Met hod

(1995) Theoretical Maxi num Specific
Gravity and Density of Bitum nous Paving
M xt ures

(1995) Quantitative Extraction of Bitunen
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from Bi tum nous Paving M xtures

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

ASTM D 3515 (1996) Hot-M xed, Hot-Laid Bitum nous
Pavi ng M xtures

ASTM D 4791 (1995) Flat Particles, Elongated
Particles, or Flat and El ongated Particles
i n Coarse Aggregate
1.2 SUBM TTALS
CGovernnent approval is required for subnmittals with a "GA" desi gnation
submittals having an "FI O' designation are for information only. The
followi ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 09 Reports
Bi t um nous Pavenent; FI O
Copi es of test results.
SD- 14 Sanpl es

Bi t um nous Pavenent; GA.

Sanples of the materials in the quantities indicated below for the job mx
formul a.

Aggregate and nmineral filler (if needed) 100 kg
to be blended in approximately the sane
proportions as used in the project
Asphal t Cenent 20 liters
Aggr egat e sanpl es when new sources are devel oped, with a plan for
operation, 30 days before starting production. Sanples of the asphalt
cenent specified, not |ess than 15 days before production
SD- 18 Records
Waybills and Delivery Tickets; FIO
Waybi | |'s and delivery tickets, during progress of the work.
1.3 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
1.3.1 CGener a
The bitum nous plant shall be of such capacity to produce the quantities of
bi tum nous m xtures required. Hauling equi pnent, paving nachines, rollers,
m scel | aneous equi pnent, and tools shall be provided in sufficient nunbers

and capacity and in proper working condition to place the bitum nous paving
m xtures at a rate equal to the plant output.
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1.3.2 M xi ng Plants

The mi xing plant shall be an automatic or semiautomatic controlled
comrercially manufactured unit designed and operated to consistently
produce a mixture within the job-nmix formula (JMF). The plant shal
conformto the requirenents of AASHTO M 156 and the Arizona Departnent of
Transportation Standard Specifications. Drumm xers shall be prequalified
at the production rate to be used during actual m x production. The
prequalification tests will include extraction and recovery of the asphalt
cenent in accordance with ASTM D 2172 and ASTM D 1856. The penetration of
the recovered asphalt binder shall not be | ess than 60 percent of the
original penetration, as neasured in accordance with ASTM D 5.

1.3.3 St rai ght edge

The Contractor shall furnish and maintain at the site, in good condition
one 3.66 m(12-foot) straightedge for each bitum nous paver. Straightedge
shal | be nmade avail able for Governnent use. Straightedges shall be
constructed of alum numor other |ightweight netal and shall have bl ades of
box or box-girder cross section with flat bottomreinforced to ensure
rigidity and accuracy. Straightedges shall have handles to facilitate
novenent on pavenent.

1.4  WEATHER LI M TATI ONS

Unl ess ot herwi se directed, bitum nous courses shall not be constructed when
tenperature of the surface of the existing pavenent or base course is bel ow
5 degrees C. Asphalt concrete shall only be placed only when the surface is
dry, and when the atnospheric tenperature 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

noi sture in excess of the optinum Asphalt concrete shall only be placed
when the Contracting Oficer determ nes that the weather conditions are
sui t abl e.

1.5 PROTECTI ON OF PAVEMENT

After final rolling, no vehicular traffic of any kind shall be permtted on
t he pavenent until the pavenent has cooled to 60 degrees C

1.6 GRADE AND SURFACE- SMOOTHNESS REQUI REMENTS
Fi ni shed surface of bitun nous courses, when tested as specified bel ow and
i n paragraph ACCEPTABILITY OF WORK, shall conformto gradeline and
el evati ons shown and to surface-snoothness requirenents specified.

1.6.1 Pl an G ade

The grade of the conpleted surface shall not deviate nore than 15.2 mm
(0.05 foot) fromthe plan grade.

1.6.2 Sur f ace Snoot hness
When a 3.66 m (12-foot) straightedge is laid on the surface parallel with
the centerline of the paved area or transverse fromcrown to pavenent edge,
the surface shall vary not nore than 6.4 nmm (1/4 inch) fromthe
strai ght edge

1.7 GRADE CONTROL
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1

Li nes and grades shall be established and mai ntai ned by neans of |ine and
grade stakes placed at site of work in accordance with the Special Contract
Requi rements. El evations of bench marks used by the Contractor for
controlling pavement operations at the site of work will be determ ned,

est abl i shed, and nmai ntai ned by the Governnent. Finished pavenent

el evations shall be established and controlled at the site of work by the
Contractor in accordance with bench mark el evati ons furnished by the
Contracting Oficer.

.8 SAMPLI NG AND TESTI NG
. 8.1 Aggr egat es

.8.1.1 CGener a

Sanpl es of aggregates shall be furnished by the Contractor for approval of
aggregate sources and stockpiles prior to the start of production and at
tinmes during production of the bitum nous m xtures. Tines and points of
sanpling will be designated by the Contracting Officer. Sanples wll be
the basis of approval of specific sources or stockpiles of aggregates for
aggregate requirenents. Unless otherw se directed, ASTM D 75 shall be used
in sanpling coarse and fine aggregate, and ASTM C 183 shall be used in
sanpling mneral filler. Al tests necessary to determ ne conpliance with
requirenents specified herein will be made by the Governnent.

.8.1.2 Sour ces

Sources of aggregates shall be selected well in advance of the tinme the
materials are required in the work. |If a previously devel oped source is
sel ected, evidence shall be submtted 15 days before starting production
indicating that the central -plant hot-m x bitum nous pavenents constructed
with the aggregates have had a satisfactory service record of at |east five
years under sinmilar climatic and traffic conditions. The Contracting
Oficer will nmake such tests and other investigations as necessary to

det ermi ne whet her aggregates neeting requirenents specified herein can be
produced from proposed sources. |If a sanple of material froma new source
fails to neet specification requirenents, the material represented by the
sanpl e shall be replaced, and the cost of testing the replaced sanple wll
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 neet the requirenents specified herein.

.8.2 Bi t um nous Materials

Sanpl es of bitumi nous naterials shall be obtained by the Contractor
sanpling shall be in accordance with ASTM D 140. Tests necessary to
determ ne conformance with requirenents specified herein will be perforned
by the Governnent without cost to the Contractor. Sources where bitum nous
material s are obtained shall be selected in advance of the tinme when
materials will be required in the work. In addition to initia
qualification testing of bitum nous materials, sanples shall be taken
before and during construction when shipnents of bitum nous materials are
recei ved or when necessary to assure sone condition of handling or storage
has not been detrinental to the bitum nous material. The sanples will be
taken by the Contractor and tested by the Contracting O ficer

8.3 Bi t um nous M xtures

SECTI ON 02741 Page 6



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

Sanpling and testing of bitum nous m xtures will be acconplished by the
Contracting O ficer.

1.9 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS
1.9.1 M neral Aggregates

M neral aggregates shall be delivered to the site of the bitumnm nous nm xing
pl ant and stockpiled in such manner as to preclude fracturing of aggregate
particles, segregation, contamination, or intermngling of different
materials in the stockpiles or cold-feed hoppers. Mneral filler shall be
delivered, stored, and introduced into the nmixing plant in a manner to
precl ude exposure to noisture or other detrinental conditions.

1.9.2 Bi tum nous Material s

Bi tumi nous materials shall be naintained at appropriate tenperature 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 wei gh
buckets shall be thoroughly cleaned before a different type or grade of
bitumen is introduced into the system The asphalt cenent shall be heated
sufficiently to allow satisfactory punping of the material; however, the
storage tenperature shall be nmintained bel ow 150 degrees C.

Tar paul i ns shall be furnished and used to cover all |oads during
transportation if difficulties in in spreading, finishing, or conpacting,
as determined by the Engineer, are experienced and the tenmperature of the
m xture taken at a point 150 millimeters bel ow the exposed top surface is
bel ow 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
| oading. Diesel fuel shall not be used as a treating fluid.

The handling of the conpleted mixture shall at all tines 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
raki ng shall be placed on an underlying coarse or otherw se di sposed of.
In no case shall it be scattered over the surface of a final course.

1.10 ACCESS TO PLANT AND EQUI PMENT

The Contracting O ficer shall have access at all tinmes to all parts of the
pavi ng pl ant for checki ng adequacy of the equi pnent in use; inspecting
operation of the plant; verifying weights, proportions, and character of
materi al s; and checking tenperatures nmintained in preparation of the

m xt ures.

1.11 WAYBI LLS AND DELI VERY TI CKETS
Before the final statenment is allowed, the Contractor shall file with the
Contracting O ficer certified waybills and certified delivery tickets for
al |l aggregates and bitum nous naterials actually used in construction
PART 2 PRODUCTS
2.1 Bl TUM NOUS HOT M X
Bi tum nous hot mix shall consist of coarse aggregate, fine aggregate,

mneral filler, bitum nous material, and approved additives, if required,
of the qualities and in the proportions specified and shall conformto the
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requi renments contained in paragraphs PROPORTI ONl NG OF M XTURE and
ACCEPTABI LI TY OF WORK.

2.1. 1 Aggr egat es

Aggregates shall consist of crushed stone, crushed gravel, crushed sl ag,
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 millineter
sieve as fine aggregate, and the portion passing the 0.075 millineter

sieve as mneral filler. Aggregate gradation shall conformto gradation(s)
specified in TABLEI. TABLE | is based on aggregates of uniformspecific
gravity; the percentage passing various sieves may be changed by the
Contracting O ficer when aggregates of varying specific gravities are used.
Adj ust nent s of percentage passing various sieves nmay be changed by the
Contracting O ficer when aggregates vary by nore than 0.2 in specific
gravity.

TABLE |. M NERAL AGGREGATE - PERCENTAGE BY WEI GHT PASSI NG
Si eve 12.5 mm
Si ze M x
38 mm ---
25 mm 100
19 mMm 97-100
12.5 mMm 85- 100
9.5 mMm 70-90
4. 75 mm 50-75
1.18 mMm 35-65
0.3 mMm 20-40
0.15 mMm ---
0.075 mMm 2-8

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

2.1.1.1 Coar se Aggregate

Coarse aggregate shall consist of clean, sound, durable particles neeting
the follow ng requirenents.

a. Percentage of l|oss shall not exceed 40 after 500 revol utions, as
determi ned in accordance with ASTM C 131

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

c. Crushed gravel retained on the 1.18 nm sieve and each coarser
sieve shall contain at |east 75 percent by weight of crushed pi eces having
one or nore fractured faces with the area of each face equal to at least 70
percent of the snmmllest nidsectional area of piece. Wen tw fractures are
conti guous, the angle between planes of fractures shall be at |east 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 Fi ne Aggregate

Fi ne aggregate shall consist of clean, sound, durable particles, including
natural sand or crushed stone, slag, or gravel that neets requirenents for
wear and soundness specified for coarse aggregate. Fine aggregate produced
by crushing gravel shall have at |east 90 percent by wei ght of crushed
particles having two or nore fractured faces in the portion retained on the
0.600 mllimeter sieve. This requirenent shall apply to the materia
before bl ending with natural sand when bl ending is necessary. Qantity of
natural sand to be added to the wearing- and internedi ate-course m xtures
shal | not exceed 25 percent by wei ght of coarse and fine aggregate and
material passing the 0.075 mllineter sieve. Natural sand shall be clean
and free fromclay and organic matter.

2.1.1.3 M neral Filler

Mneral filler shall conformto AASHTO M17. The mineral filler shall be
dry hydrated linme conforming to the requirenents of ASTM C-207 Type N, or
ot her approved nmineral filler shall be added to the aggregate in accordance
with the requirenents contained herein. The anount of nmineral filler shal
be determ ned by the Contracting Officer. The nmethod of adding the mnera
filler shall be such that the aggregate is uniformy distributed wthout

| oss or waste within the material prior to adding the asphalt m xture.

2.1.2 Bi tum nous Materia
Asphalt cenent shall conformto ASTM D 946, Grade AC-10 to AC 40.
2.1.3 Addi tives

The use of additives such as antistripping and antifoaning agents is
subj ect to approval

2.2 PROPORTI ONI NG OF M XTURE
2.2.1 Job M x Formul a

The JMF for the bituminous nixture will be furnished the Contractor by the
Contracting Oficer. The Contractor shall furnish sanples of materials for
m x design. Blending of the aggregates will be acconplished by the
Governnent. No paynent will be made for m xtures produced prior to the
approval of the JMF. The forrmula will indicate the percentage of each
stockpile and mineral filler, the percentage of each size aggregate, the
percentage of bitunen, and the tenperature of the conpleted nixture when

di scharged fromthe nixer. Tolerances are given in TABLE Il for asphalt
content, tenperature, and aggregate grading for tests conducted on the m x
as discharged fromthe m xing plant; however, the final evaluation of
aggregate gradation and asphalt content will be based on paragraph
ACCEPTABI LI TY OF WORK.  Bituminous nix that deviates nore than 4 degrees C
fromthe JMF shall be rejected. The JMF nay be adjusted during
construction to inprove paving mixtures, as directed, w thout adjustments
in the contract unit prices.
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TABLE 11. JOB-M X TOLERANCES
Tol erance,
Mat eri al Pl us or M nus
Aggregate passing 4.75 mm si eve or |arger 6 percent
Aggregate passing 1.18 and 0.3 mm si eves 6 percent
Aggregate passing 75 mcroneter sieve 2 percent
Tenperature of m xing 4 degrees C

The tol erances used in conjuction with the job-mx fornula shall be such
that the resulting gradation shall be within the specification limts. The
amount of liquid asphalt, by weight, to be added to the different
gradations of the mineral aggregate shall be as specified and determ ned by
the Contracting Officer. The anmount specified by the Contracting Oficer
shall be within the foll owi ng range of the percentages of the total m xed
nmat eri al

M x Description Percent age of Asphalt Range
12.5 mm 5.5to0 6.5

The al |l owabl e tol erance in percentage of asphalt content fromthat
percentage specified by the Contracting Oficer, when sanpled and tested in
accordance with AASHTO T-164 and T-168 as nodified by the Contractor shal
be plus or minus 0.4 percent.

After the job-nmix fornula has been approved and the m xi ng pl an sel ect ed,
the Contractor and/or his supplier shall not change either of the above or
utilize additional mxing plants without prior approval of the Contracting
O ficer.

2.2.2 Test Properties of Bitunm nous M xtures

Fi ni shed m xture shall neet requirenents descri bed bel ow when tested in
accordance with the Arizona Departnent of Transportation Standard

Speci fication 406, ASPHALTI C CONCRETE. All sanples will be conpacted with
50 bl ows of specified hammer on each side of sanple. Wen bitum nous

m xture fails to neet the requirenents specified bel ow, the paving
operation shall be stopped until the cause of nonconpliance is deternmn ned
and correct ed.

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, APHALTI C CONCRETE

The Contracting Officer may permt deviations fromlints specified when
gyratory met hod of design is used to develop the JMF

The Contracting Officer may pernit deviation fromlimits specified for
voids filled with bitumen in the internediate course in order to stay
within limts for percent voids total mx

When the water-absorption value of the entire blend of aggregate does not

exceed 2.5 percent as determned in accordance with ASTM C 127and ASTM C 128,
the aggregate is designated as nonabsorptive. The theoretical specific
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gravity conputed fromthe apparent specific gravity or ASTM D 2041 will be
used in conputing voids total mx and voids filled with bitunmen, and the
m xture shall meet requirements in TABLE |11

When the water-absorption value of the entire blend of aggregate exceeds
2.5 percent as deternmined in accordance with ASTM C 127 and ASTM C 128, the
aggregate is designated as absorptive. The theoretical specific gravity
conputed fromthe bul k-i npregnated specific gravity nethod contained in
ASTM D 2041 shall be used in conputing percentages of voids total nmx and
voids filled with bitumen; the mixture shall neet requirenents in TABLE I V.

.2.2.2 Stability

The index of retained stability nust be greater than 75 percent as

determi ned by ASTM D 1559 and the Arizona Departnment of Transportation
Standard Specification 406, ASPHALTI C CONCRETE. Wen the index of retained
stability is less than 75, the aggregate stripping tendencies nmay be
countered by the use of hydrated linme or by treating the bitunen with an
approved antistripping agent. The hydrated linme is considered as m nera
filler and should be considered in the gradation requirenents. The anount
of hydrated line or antistripping agent added to bitunen shall be
sufficient, as approved, to produce an index of retained stability of not

| ess than 75 percent. No additional payment will be made to the Contractor
for addition of antistripping agent required.

PART 3 EXECUTI ON

3.

1 BASE COURSE CONDI TI ONI NG

The surface of the base course will be inspected for adequate conpaction
and surface tol erances 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
pl aced, shall be snooth, 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 Oficer, a |eveling course
of asphalt concrete conpacted in layers not exceeding 50 mllimeters in

t hi ckness or aggregate base shall be spread to level irregularities such as
di ps, depressions, and sags. All irregularities such as hunps or hi ghspots
shal | be renoved in order to provide a snooth base of uniformgrade and
cross-section, so that subsequent surfacing will be of uniformthickness.

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

.2 EXI STI NG PAVEMENT CONDI TI ONI NG

.3 PREPARATI ON OF BI TUM NOUS M XTURES

Rates of feed of aggregates shall be regulated so that the noisture content
and tenperature of aggregates will be within specified tol erances.
Aggregates, mneral filler, and bitunen shall be conveyed into the mxer in
proportionate quantities required to neet the JM~. Mxing time shall be as
required to obtain a uniformcoating of the aggregate with the bitum nous
material. Tenperature of bitumen at tine of mixing shall not exceed 150
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degrees C. Tenperature of aggregate and mneral filler in the m xer shal
not exceed 160 degrees C when bitunmen is added. Overheated and carbonized
m xtures or mxtures that foam shall not be used

3.4  WATER CONTENT OF AGGREGATES

Dryi ng operations shall reduce the water content of mixture to | ess than
0.75 percent. The water content test will be conducted in accordance with
ASTM D 2216; the weight of the sanple shall be at |east 500 grans. |If the
water content is determnmined on hot bin sanples, the water content will be a
wei ght ed average based on conposition of bl end.

3.5 STORAGE COF BI TUM NOUS PAVI NG M XTURE

Storage shall conformto the applicable requirenments of ASTM D 3515
however, in no case shall the m xture be stored for nore than 4 hours.

3.6 TRANSPORTATI ON OF BI TUM NOUS M XTURE

Transportation frompaving plant to site shall be in trucks having tight,
cl ean, snooth beds lightly coated with an approved rel easing 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 naterial of anple size to protect nmixture from
weat her and to prevent |oss of heat. Loads that have crusts of cold,

unwor kabl e material or that have becone wet will be rejected. Hauling over
freshly placed material will not be permitted.

3.7 SURFACE PREPARATI ON OF UNDERLYI NG COURSE

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

3.8 PRI ME COATI NG

Surfaces of previously constructed base course shall be sprayed with a coat
of bitum nous material conformng to Section 02748 Bl TUM NOUS TACK AND
PRI ME CQOATS.

3.9 TACK COATI NG

Cont act surfaces of previously constructed pavenent, curbs, manhol es, and
other structures shall be sprayed with a thin coat of bitum nous nmaterial
conform ng to Section 02748 Bl TUM NOUS TACK AND PRI ME COATS.

3.10 PLACI NG

Bi t um nous courses shall be constructed only when the base course or

exi sting pavenent has no free water on the surface. Bitum nous m xtures
shal |l not be placed w thout anple tinme to conplete spreading and rolling
during daylight hours, unless approved satisfactory artificial lighting is
provi ded.

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

After the prime coat or tack coat has been applied, the | eveling course
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m xture shall be spread to the proper width and to such depth as will
conpact to the required thickness. Actual quantities of the m xture
required will be determined by the Contracting Oficer

The distance to which a | eveling course nay be spread in advance of
covering it with the follow ng course shall be as ordered by the
Contracting O ficer.

3.10.1 O fsetting Joints

The wearing course shall be placed so that longitudinal joints of the
wearing course will be offset fromjoints in the internediate course by at
| east 300 nm Transverse joints in the wearing course shall be offset by
at least 600 mMmm fromtransverse joints in the internedi ate course.

3.10.2 General Requirenents for Use of Mechanical Spreader

Range of tenperatures of m xtures, when dunped into the nechanica

spreader, shall be as determined by the Contracting Oficer. Mxtures
havi ng tenperatures | ess than 110 degrees C when dunped into the
nechani cal spreader shall not be used. The mechanical spreader shall be
adj usted and the speed regul ated so that the surface of the course being
laid will be snmooth and continuous without tears and pulls, and of such
depth that, when conpacted, the surface will conformto the cross section
indicated. Placing with respect to center line areas with crowned sections
or high side of areas with one-way sl ope shall be as directed. Each |ot of
material placed shall conformto requirenments specified in paragraph
ACCEPTABI LI TY OF WORK. Placing of the mixture shall be as nearly

conti nuous as possible, and speed of placing shall be adjusted, as
directed, to permt proper rolling. Wen segregation occurs in the mxture
during placing, the spreadi ng operation shall be suspended until the cause
is determned and corrected.

3.10.3 Placing Strips Succeeding Initial Strips

In placing each succeeding strip after initial strip has been spread and
conpacted as specified below, the screed of the nechani cal spreader shal
overlap the previously placed strip 50 to 75 mm and be sufficiently high
so that conpaction produces a snooth dense joint. Mxture placed on the
edge of a previously placed strip by the mechani cal spreader shall be
pushed back to the edge of the strip by use of a lute. Excess mixture
shall be renpbved and wast ed.

3.10.4 Handspreading in Lieu of Machi ne Spreading

In areas where the use of nachine spreading is inpractical, the mixture
shal | be spread by hand. Spreading shall be in a manner to prevent
segregation. The mixture shall be spread uniformy with hot rakes in a
| oose |l ayer of thickness that, when conpacted, will conformto required
grade, density, and thickness.

3.11 COVPACTI ON OF M XTURE

Rol ling shall begin as soon after placing as the m xture will bear a roller
wi t hout undue displacenent. Delays inrolling freshly spread m xture will
not be pernitted. After initial rolling, prelimnary tests of crown,
grade, and snoot hness shall be nmade by the Contractor. Deficiencies shal
be corrected so that the finished course will conformto requirenents for
grade and snoot hness specified herein. Crown, grade, and snoothness wil |
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be checked in each | ot of conpleted pavenent by the Contracting O ficer for
conpliance and will be evaluated as specified in paragraph ACCEPTABILITY OF
WORK. After the Contractor is assured of neeting crown, grade, and

snoot hness requirenments, 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 |aboratory-conpacted specinens of the same m xture i s obtained.
The density will be determ ned and eval uated as specified in paragraph
ACCEPTABI LI TY OF WORK. Pl aces inaccessible to rollers shall be thoroughly
conpacted with hot hand tanpers

3.11.1 Testing of Mxture

At the start of the plant operation, a quantity of m xture shall be
prepared that is sufficient to construct a test section at |least 15 m

I ong, two spreader wi dths wide and of thickness to be used in the project.
M xture shall be placed, spread, and rolled with equipnent to be used in
the project and in accordance with the requirenents specified above. This
test section shall be tested and evaluated as a lot and shall conformto
all specified requirenents. |If test results are satisfactory, the test
section shall remain in place as part of the conpleted pavenent. |If tests
i ndi cate that the pavenent does not conformto specification requirenents,
necessary adjustments to plant operations and rolling procedures shall be
made i Mmedi ately, and test section will be evaluated as specified in

par agr aph ACCEPTABI LI TY OF WORK. Additional test sections, as directed,
shal | be constructed and sanpled for conformance to specification
requirenents. In no case shall the Contractor start full production of an
i nternedi ate or wearing course nixture w thout approval

3.11.2 Correcting Deficient Areas

M xtures that becone contam nated or are defective shall be renpved to the
full thickness of the course. Edges of the area to be renpved 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 wi th bitum nous
materials conformng to Section 02748 Bl TUM NOUS TACK AND PRI ME COATS

Fresh paving m xture shall be placed in the excavated areas in sufficient
quantity so that the finished surface will conformto grade and snoot hness
requirenments. Paving mxture shall be conpacted to the density specified
herein. Skin patching of an area that has been rolled shall not be
permtted.

3.12 JO NTS
3.12.1 Cener a

Joints between old and new pavenents, 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. Al
joints shall have the sane texture and snoot hness as ot her sections of the
course. Contact surfaces of previously constructed pavenents coated by
dust, sand, or other objectionable material shall be cleaned by brushing or
shall be cut back as directed. Wen directed by the Contracting O ficer
the surface agai nst which new material is placed shall be sprayed with a
thin, uniformcoat of bitum nous material confornmng to Section 02748

Bl TUM NOUS TACK AND PRI ME COATS. Material shall be applied far enough in
advance of placenent of a fresh mixture to ensure adequate curing. Care
shal |l be taken to prevent damage or contamni nation 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 nmixture is
interrupted to the extent that the material in place may becone cold. In
all cases, prior to continuing placenment, the edge of previously placed
pavenent shall be cut back to expose an even vertical surface for ful

t hi ckness of the course. In continuing placenent of a strip, the
nmechani cal 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 snoot hness specified herein.

3.12.3 Longi tudi nal Joints

Edges of a previously placed strip shall be prepared such that the pavenent
in and i medi ately adjacent to the joint between this strip and the
succeeding strip neets the requirenents for grade, snoothness, and density
specified in paragraph ACCEPTABILITY OF WORK

3.13 ACCEPTABI LI TY OF WORK
3.13.1 CGener a

A lot shall be that quantity of construction that will be evaluated for
conpliance with specification requirements. A lot shall be equal to 1000
metric tons. The Governnent will conduct all initial acceptance tests
Additional tests required to determ ne acceptability of nonconform ng
material will be preforned by the Governnment at the expense of the
Contractor.

3.13.1.1 Lot Eval uation

In order to eval uate aggregate gradation, asphalt content, density, grade,
and snoot hness, each |ot shall be divided into four equal sublots. For
density deternination, one random sanple shall be taken fromthe mat, and
one random sanpl e shall be taken fromthe joint of each sublot. A coring
machine will be used for taking mat and joint sanples fromthe conpleted
pavenent. Core sanples will be taken with the coring nachi ne centered over
the joint. After air drying to a constant wei ght, random sanpl es obtai ned
fromthe mat shall be used for density determination in accordance wth
AASHTO T 166, AASHTO T 209, and the Arizona Departnent of Transportation

St andard Specification 406, ASPHALTI C CONCRETE. Sanples for determ ning
asphalt content and aggregate gradation shall be taken from | oaded trucks
wi thin each sublot. Asphalt content shall be deternmined in accordance with
ASTM D 2172, Method A or B. Aggregate gradation shall be determ ned for
the m x 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 neet the specification requirenents, that
| ot shall be renpved and repl aced or accepted at a reduced price.

3.13.1.3 Optional Sanpling and Testing
The Contracting Oficer reserves the right to sanple and test any area
whi ch appears to deviate fromthe specification requirenents. Testing in

these areas will be in addition to the lot testing, and the requirenents
for these areas will be the same as those for a |ot.
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3.13.2 G ade

Grade-confornmance tests will be conducted by the Government. The finished
surface of the pavenent will be tested for conformance with pl an-grade
requirenents. Wthin 5 working days after conpletion of placenent of a
particular lot, the Contracting Oficer will informthe Contractor in
writing of results of grade-confornance tests. The finished grade of each
pavenent area shall be determined by running lines of levels at intervals
of 8 m or less longitudinally and transversely to determnine the elevation
of the conpleted pavenent. Wen nore than 5 percent of all mneasurenents
made within a lot are outside the tol erances specified in paragraph GRADE
AND SURFACE- SMOOTHNESS REQUI REMENTS, that lot will fail to neet
specification requirenents. |n areas where the grade exceeds the

pl an-grade tol erances given in paragraph GRADE AND SURFACE- SMOOTHNESS
REQUI REMENTS by nore than 50 percent, the Contractor shall renove the
deficient area and replace with fresh paving m xture at no additional cost
to the Government. Sufficient material shall be renoved to allow at | east
1 inch of asphalt concrete to be placed. Skin patching for correcting | ow
areas or planing for correcting high areas shall not be pernmtted.

3.13.3 Sur f ace Snoot hness

After conpletion of final rolling of a lot, the conpacted surface will be
tested by the Contracting Officer with a 3.66 m (12-foot) straightedge.
Measurenments will be nade perpendicular to and across all mats at di stances
along the mat not to exceed 8 m Location and devi ati on from strai ght edge
of all measurenents will be recorded. Wen nore than 5 percent of all
nmeasurenents along the nat within a | ot exceed the specified tol erance,

that lot will fail to nmeet specification requirenents. Any joint or mat
area surface deviation which exceeds the tol erance given in paragraph GRADE
AND SURFACE- SMOOTHNESS REQUI REMENTS by nore than 50 percent shall be
corrected to neet the specification requirenents. The Contractor shal
remove the deficient area and replace with fresh paving nixture at no
additional cost to the Government. Sufficient material shall be renmoved to
allow at |least 25 nm of asphalt concrete to be placed. Skin patching for
correcting low areas or planing for correcting high areas shall not be
permtted.

-- End of Section --
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SECTI ON 02748

Bl TUM NOUS TACK AND PRI ME COATS

PART 1 GENERAL

1.

1.

1.

1  REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AVERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO T 40 (1978; R 1983) Sanpling Bituni nous
Materi al s

AMERI CAN SOCI ETY OF TESTI NG AND MATERI ALS (ASTM

ASTM D 140 (1993) Sanpling Bitum nous Materials
ASTM D 977 (1991) Enul sified Asphalt

ASTM D 2397 (1994) Cationic Emulsified Asphalt
ASTM D 2995 (1993) Determ ning Application Rate of

Bi t um nous Distributors

.2 SUBM TTALS

CGovernnent approval is required for subnmttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-09 Reports
Tests; FIO
Copies of all test results for bitum nous materials, within 24 hours of
conpletion of tests. Certified copies of the manufacturer’s test reports
i ndi cating conpliance with applicable specified requirenents, not |ess than
30 days before the material is required in the work.

SD- 18 Records
Waybills and Delivery Tickets; FIO
Waybi | Is and delivery tickets, during progress of the work.
3 PLANT, EQUI PMENT, MACH NES AND TOCLS

3.1 General Requirenents
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Pl ant, equi prent, machines and tools used in the work shall be subject to
approval and shall be naintained in a satisfactory working condition at al
times.

1.3.2 Bi t um nous Di stri butor

The distributor shall have pneunmatic tires of such size and nunber to
prevent rutting, shoving or otherw se damagi ng the base surface or other

| ayers in the pavenment structure. The distributor shall be designed and
equi pped to spray the bitunminous material in a uniformcoverage at the
specified tenperature, at readily deternmned and controlled rates with an
al l owabl e variation fromthe specified rate of not nore than plus or m nus
5 percent, and at variable widths. Distributor equipnent shall include a
separate power unit for the bitunmen punp, full-circulation spray bars,
tachonet er, pressure gauges, vol ume-neasuring devi ces, adequate heaters for
heating of materials to the proper application tenperature, a thernoneter
for reading the tenperature of tank contents, and a hand hose attachnent
suitable for applying bitum nous material nmanually to areas inaccessible to
the distributor. The distributor shall be equipped to circulate and
agitate the bitum nous material during the heating process.

1.3.3 Power Brooms and Power Bl owers

Power broons and power blowers shall be suitable for cleaning the surfaces
to which the bitum nous coat is to be applied.

1.4 WEATHER LI M TATI ONS
Bi t um nous coat shall be applied only when the surface to receive the
bi tum nous coat is dry. Bitum nous coat shall be applied only when the
at nospheric tenperature in the shade is 10 degrees C or above and when the
tenperature has not been below 2 degrees C for the 12 hours prior to
application.

PART 2 PRODUCTS

2.1 TACK COAT
Emul si fied asphalt shall conformto ASTM D 2397 Grade SS-1h

2.2 PRI ME COAT

Enul sified asphalt shall conformto ASTM D 977 or ASTM D 2397, Grades SS-1
SS-1h, CSS-1, or CSS-1h.

PART 3 EXECUTI ON

3.1 PREPARATI ON OF SURFACE
| mredi ately before applying the bitum nous coat, all |oose material, dirt,
clay, or other objectionable material shall be renmoved fromthe surface to
be treated. The surface shall be dry and clean at the tinme of treatnent.

3.2 APPLI CATI ON RATE

The exact quantities within the range specified, which nay be varied to
suit field conditions, will be determ ned by the Contracting O ficer
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3.2.1 Tack Coat
Bi tumi nous nmaterial for the tack coat shall be applied in quantities of not
less than 0.20 liter nor nore than 0.70 liter per square neter of
pavenent surface.

3.2.2 Prime Coat
Bi tumi nous material for the prine coat shall be applied in quantities of
not less than 0.70 liter nor nore than 1.80 liters per square neter of
pavenent surface.

3.3  APPLI CATI ON TEMPERATURE

3.3.1 Viscosity Relationship
Asphalt application tenperature shall provide an application viscosity
bet ween 10 and 60 seconds, Saybolt Furol, or between 20 and 120 square
nm sec, Kkinematic. The tenperature viscosity relation shall be furnished
to the Contracting O ficer

3.3.2 Tenper at ure Ranges

The viscosity requirenents shall determne the application tenperature to
be used. The following is a nornal range of application tenperatures:

Emul si ons
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 tenperature ranges exceed the flash point of the material and care
shoul d be taken in their heating.

3.4 APPLI CATI ON

Fol |l owi ng preparati on and subsequent inspection of the surface, the
bi t um nous coat shall be applied at the specified rate with uniform
di stribution over the surface to be treated. Al areas and spots m ssed by
the distributor shall be properly treated with the hand spray. Until the
succeedi ng | ayer of pavenent is placed, the surface shall be naintai ned by
protecting the surface agai nst danage and by repairing deficient areas at
no additional cost to the Governnment. |If required, clean dry sand shall be
spread to effectively blot up any excess bitum nous material. No snoking,
fires, or flames other than those fromthe heaters that are a part of the
equi pnent shall be permitted within 8 neters of heating, distributing, and
transferring operations of bituni nous material other than bitum nous
emul sions. To obtain uniformapplication of the prinme 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 prine coat on the paper

| medi ately after application, the building paper shall be renpbved and
destroyed.

3.5 CURI NG PERI CD
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Fol I owi ng application of the bitum nous material and prior to application
of the succeeding | ayer of pavement, the bitum nous coat shall be allowed
to cure and to obtain evaporation of any volatiles or noisture. Prine coat
shall be allowed to cure without being disturbed for a period of at |east
48 hours or |longer, as nay be necessary to attain penetration into the
treated course.

3.6 FI ELD QUALI TY CONTRCL

Sanpl es of the bitumi nous naterial used shall be obtained by the Contractor
as directed, under the supervision of the Contracting Oficer. The sanple
may be retained and tested by the Governnent at no cost to the Contractor

3.7 SAMPLI NG AND TESTI NG

Sanpling and testing shall be performed by an approved comrercial testing

| aboratory or by facilities furnished by the Contractor. No work requiring
testing will be pernmitted until the facilities have been inspected and

appr oved.

3.7.1 Sanpl i ng

The sanpl es of bitum nous material, unless otherw se specified, shall be in
accordance with ASTM D 140 or AASHTO T 40. Sources from whi ch bitum nous
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 Cal i brati on Test

The Contractor shall furnish all equipnment, materials, and | abor necessary
to calibrate the bitum nous distributor. Calibration shall be nmade with
the approved job material and prior to applying the bituninous coat
material to the prepared surface. Calibration of the bitum nous
distributor shall be in accordance with ASTM D 2995.

3.7.3 Trial Applications

Before providing the conplete bitum nous coat, three I engths of at |east 30
meters for the full width of the distributor bar shall be applied to

eval uate the anount of bitunminous material that can be satisfactorily
appl i ed.

3.7.3.1 Tack Coat Trial Application Rate
Unl ess otherwi se authorized, the trial application rate of bituninous tack
coat materials shall be applied in the anmount of 0.20 liters per square
nmet er. O her trial applications shall be nade using various anounts of
material as may be deened necessary.

3.7.3.2 Prime Coat Trial Application Rate
Unl ess otherwi se authorized, the trial application rate of bitum nous
materials shall be applied in the ambunt of 1.10 liters per square neter.
O her trial applications shall be nade using various anounts of nmaterial as
may be deened necessary.

3.7.4 Sanpling and Testing During Construction
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Quality control sanpling and testing shall be perforned as required in
par agraph FlI ELD QUALI TY CONTRCL.

-- End of Section --
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FI ELD MOLDED SEALANTS FOR SEALI NG JO NTS IN Rl G D PAVEMENTS

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in this text by the
basi ¢ designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 509 (1994) El astoneric Cellular Preforned
Gasket and Sealing Materia

ASTM D 789 (1994) Determination of Relative
Viscosity, Melting Point, and M sture
Content of Pol yam de (PA)

ASTM D 3569 (1985; R 1991) Joint Seal ant, Hot-Applied,
El astomeric, Jet-Fuel -Resistant-Type for
Portl and Cement Concrete Pavenents

.2 SUBM TTALS

CGovernnent approval is required for subnmttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 06 Instructions
Manuf acturer’s Reconmendati ons; GA.
Where installation procedures, or any part thereof, are required to be in
accordance with the manufacturer’s recommendations, printed copies of these
recomendations, 15 days prior to use on the project. Installation of the
material will not be allowed until the recomendati ons are received.
Failure to furnish these reconmendati ons can be cause for rejection of the
mat eri al

SD- 07 Schedul es
Construction Equi pnent List; FIO

Li st of proposed equipnment to be used in performance of construction work
i ncludi ng descriptive data, 15 days prior to use on the project.

SD- 14 Sanpl es
Materials; GA

Sanmpl es of the materials (sealant, priner 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 neters of any |liquid oxygen
(LOX) equi pnent, LOX storage, or LOX piping. Joints in this area shall be
t horoughly cl eaned and | eft unseal ed.

1.4 TEST REQUI REMENTS

The joint sealant and backup or separating material shall be tested for
conformance with the referenced applicable nmaterial specification. Testing
of the materials shall be performed in an approved i ndependent |aboratory
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. Sanples will be
retai ned by the Government for possible future testing should the nmaterials
appear defective during or after application. Conformance with the
requirenents of the |aboratory tests specified will not constitute fina
acceptance of the materials. Final acceptance will be based on the
performance of the in-place materials.

1.5 EQUI PVENT

Machi nes, tools, and equi pnent used in the performance of the work required
by this section shall be approved before the work is started and shall be
mai ntai ned in satisfactory condition at all tines.

1.5.1 Joi nt d eani ng Equi pnment
1.5.1.1 Tract or - Mount ed Routing Too

The routing tool used for renoving old sealant fromthe joints shall be of
such shape and di nensions and so nounted 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 renove the old material to varying depths as required. The
use of V-shaped tools or rotary inpact routing devices will not be
permitted. Hand-operated spindle routing devices nmay be used to clean and
enl arge random cr acks.

1.5.1.2 Concrete Saw
A sel f-propell ed power saw with water-cool ed di anond or abrasive saw bl ades
will be provided for cutting joints to the depths and wi dths specified or
for refacing joints or cleaning sawed joints where sandbl asti ng does not
provide a clean joint.

1.5.1.3 Sandbl asti ng Equi pment

Sandbl asting equi prent shall include an air conpressor, hose, and
| ong-wearing venturi-type nozzle of proper size, shape and opening. The
nmaxi mum nozzl e openi ng shoul d not exceed 6.4 mm (1/4 inch). The air

conpressor shall be portable and shall be capable of furnishing not |ess
than 71 liters per second (150 cubic feet per mnute) and maintaining a
line pressure of not less than 621 kPa (90 psi) at the nozzle while in
use. Conpressor capability under job conditions nust be denonstrated
bef ore approval. The conpressor shall be equipped with traps that wll
mai ntain the conpressed 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
approxi mately 1 inch above the pavenent 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 Waterbl asti ng Equi pnent

Wat er bl asting equi pnent shall include a trailer-nounted water tank, punps,
hi gh- pressure hose, wand with safety release cutoff control, nozzle, and
auxiliary water resupply equi pnent. The water tank and auxiliary resupply
equi prent shall be of sufficient capacity to pernmit continuous operations.
The nozzle shall have an adjustable guide that will hold the nozzle aligned
with the joint approximately 1 inch above the pavenent surface. The

hei ght, angle of inclination and the size of the nozzle shall be adjustable
as necessary to obtain satisfactory results. A pressure gauge nounted at
the punp shall show at all tines the pressure in pounds per square inch at
whi ch the equi pnment is operating.

1.5.1.5 Hand Tool s

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

1.5.2 Seal i ng Equi pnment
1.5.2.1 Hot - Pour ed Seal i ng Equi pnent

The unit applicators used for heating and installing ASTM D 3406 or ASTM D
3569 joint sealant materials shall be nobile and shall be equipped with a
doubl e-boiler, agitator-type kettle with an oil nmediumin the outer space
for heat transfer; a direct-connected pressure-type extruding device with a
nozzl e shaped for inserting in the joint to be filled; positive tenperature
devices for controlling the tenperature of the transfer oil and seal ant;
and a recording type thermoneter for indicating the tenperature 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 TRI AL JO NT SEALANT | NSTALLATI ON

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
mat eri al s and approved equi pnent, so as to denonstrate the proposed joint
preparation and sealing of all types of joints in the project. Follow ng
the conpletion of the test section and before any other joint is sealed,
the test section shall be inspected to determine that the naterials and
installation nmeet the requirenments specified. |If it is deternmined that the
materials or installation do not neet the requirenents, the materials shal
be renoved, and the joints shall be recleaned and resealed at no cost to
the Governnent. Wen the test section neets the requirenents, it may be

i ncorporated into the permanent work and paid for at the contract unit
price per linear foot for sealing itens schedul ed. Al'l other joints shal
be prepared and sealed in the manner approved for sealing the test section

1.7 DELI VERY AND STORAGE
Materials delivered to the job site shall be inspected for defects,

unl oaded, and stored with a m ni mum of handling to avoid damage. Storage
facilities shall be provided by the Contractor at the job site for
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mai ntaining materials at the tenperatures and conditions recommended by the
manuf act urer.

1.8 ENVI RONMVENTAL CONDI T1 ONS

The anbient air tenperature and the pavenent tenperature within the joint
wal | shall be a mnimumof 10 degrees C and rising at the tine of
application of the materials. Sealant shall not be applied if noisture is
observed in the joint.

PART 2 PRCODUCTS
2.1 SEALANTS

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

2.2 PRI MERS

Prinmers, when their use is recomended by the manufacturer of the seal ant,
shal |l be as recommended by the manufacturer of the seal ant.

2.3 BACKUP MATERI ALS

The backup material shall be a conpressible, nonshrinking, nonstaining,
nonabsorbi ng material and shall be nonreactive with the joint sealant. The
material shall have a nelting point at | east 3 degrees C greater than the
pouring tenperature of the sealant being used when tested in accordance
with ASTM D 789. The naterial shall have a water absorption of not nore
than 5 percent of the sanple weight when tested in accordance with ASTM C
509. The backup material shall be 25 plus or mnus 5 percent larger in

di aneter than the nonminal width of the crack

2.4 BOND BREAKI NG TAPES

The bond breaking tape or separating material shall be a flexible,

nonshri nkabl e, nonabsorbi ng, nonstaining, and nonreacting adhesi ve-backed
tape. The material shall have a nelting point at |least 3 degrees C
greater than the pouring tenperature of the seal ant being used when tested
in accordance with ASTM D 789. The bond breaker tape shall be
approximately 3 mm wi der than the nominal width of the joint and shall not
bond to the joint seal ant.

PART 3 EXECUTI ON
3.1 PREPARATI ON OF JO NTS

| medi ately before the installation of the sealant, the joints shall be
t horoughly cleaned to renove all laitance, curing conpound, filler,
protrusi ons of hardened concrete, and old sealant fromthe sides and upper
edges of the joint space to be seal ed.

3.1.1 [Enter Appropriate Subpart Title Here]

3.1.2 Sawi ng

3.1.2.1 Faci ng of Joints
Facing of joints shall be acconplished using a concrete saw as specified in

par agraph EQUI PVMENT to saw through sawed and filler-type joints to | oosen
and renove material until the joint is clean and open to the full specified
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wi dth and depth. The blade shall be stiffened with a sufficient nunmber of
sui tabl e dummy (used) bl ades or washers. |Inmediately follow ng the saw ng
operation, the joint opening shall be thoroughly cleaned using a water jet
to renove all saw cuttings and debris.

3.1.3 Wat er bl asti ng

The newly exposed concrete joint faces and the pavenent surfaces extending
a mnimumof 13 mm fromthe joint edges shall be waterblasted clean. A
mul ti pl e- pass technique shall be used until the surfaces are free of dust,
dirt, curing conpound, filler, old sealant residue, or any foreign debris
that m ght prevent the bonding of the sealant to the concrete. After fina
cleaning and i medi ately prior to sealing, the joints shall be bl own out
with conpressed air and left conpletely free of debris and water

3.1.4 Back-Up Materia

When the joint opening is of a greater depth than indicated for the seal ant
depth, the lower portion of the joint opening shall be plugged or seal ed
of f using a back-up material to prevent the entrance of the seal ant bel ow
the specified depth. Care shall be taken to ensure that the backup
material is placed at the specified depth and is not stretched or tw sted
during installation.

3.1.5 Bond Breaki ng Tape

Where inserts or filler materials contain bitumen, or the depth of the

j oi nt 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
shal | be securely bonded to the bottomof the joint opening so it will not
float up into the new seal ant.

3.1.6 Rate of Progress of Joint Preparation

The stages of joint preparation which include sandbl asting, air pressure
cl eaning and pl acing of the back-up material shall be linited to only that
lineal footage that can be seal ed during the sanme day.

3.2 PREPARATI ON OF SEALANT
3.2.1 Hot - Pour ed Seal ants

Seal ants conformng to ASTM D 3406 or ASTM D 3569 shall not be heated in
excess of the safe heating tenperature reconmended by the manufacturer as
shown on the seal ant containers. Sealant that has been overheated or
subjected to application tenperatures for over 4 hours or that has renai ned
in the applicator at the end of the day’s operation shall be w thdrawm and
wast ed.

3.3 | NSTALLATI ON OF SEALANT

3.3.1 Tine of Application
Joints shall be sealed immediately follow ng final cleaning of the joint
wal I's and followi ng the placenent of the separating or backup materi al
Open joints that cannot be seal ed under the conditions specified, or when

rain interrupts sealing operations shall be recleaned and allowed to dry
prior to installing the seal ant.
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3.

3.2 Seal ing Joints

| mredi ately preceding, but not nore than 15 m ahead of the joint sealing
operations, a final cleaning with conpressed air shall be perforned. The
joints shall be filled fromthe bottomup to 6 mm plus or minus 1.5 mm
bel ow t he pavenent surface. Excess or spilled sealant shall be renoved
fromthe pavenent by approved nethods and shall be discarded. The seal ant
shall be installed in such a manner as to prevent the formati on of voids
and entrapped air. In no case shall gravity nethods or pouring pots be
used to install the sealant material. Traffic shall not be permtted over
newl y seal ed pavenent until authorized by the Contracting Officer. Wen a
prinmer is recormended by the manufacturer, it shall be applied evenly to
the joint faces in accordance with the manufacturer’s instructions. Joints
shal | be checked frequently to ensure that the newWy installed sealant is
cured to a tack-free condition within the tinme specified.

.4 | NSPECTI ON

4.1 Joi nt C eaning

Joints shall be inspected during the cleaning process to correct inproper
equi prent and cl eani ng techni ques that damage the concrete pavenent in any
manner. Cleaned joints shall be approved prior to installation of the
separating or back-up material and joint seal ant.

. 4.2 Joi nt Seal ant Application Equi prent

The application equi pnent shall be inspected to ensure confornance to
tenperature requirenents, proper proportioning and mxing (if two-conponent
seal ant) and proper installation. Evidences of bubbling, inproper
installation, failure to cure or set shall be cause to suspend operations
until causes of the deficiencies are determ ned and corrected.

.4.3 Joi nt Seal ant

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

.5 CLEAN- UP

Upon conpl etion of the project, all unused materials shall be renoved from
the site and the pavenent shall be left in a clean condition

-- End of Section --
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SECTI ON 02763

PAVEMENT MARKI NGS

PART 1 GENERAL

1.

1  REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

FEDERAL SPECI FI CATI ONS (FS)

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

.2 SUBM TTALS

Governnent approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Equi prment Lists; GA
Li sts of proposed equi pment, including descriptive data, and notifications
of proposed Contractor actions as specified in this section. List of
renoval equi pnent shall include descriptive data indicating area of
coverage per pass, pressure adjustnent range, tank and flow capacities, and
safety precautions required for the equi pnent operation.

SD-06 Instructions
M xi ng, Thinning and Application; FIOQO

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

SD-08 Statenents
Qualifications; FIOQO

Docurnent certifying that personnel are qualified for equi pment operation
and handling of chemicals.

SD-09 Reports
Material Tests; FIOQO.

Certified copies of the test reports, prior to the use of the materials at
the jobsite. Testing shall be perforned in an approved i ndependent
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1

| aboratory.
SD- 13 Certificates
Vol atil e Organic Conpound (VOC) Content; FIO
Certificate stating that the proposed pavenent marking paint neets the VOC

regul ations of the local Air Pollution Control District having jurisdiction
over the geographical area in which the project is |ocated.

.3 DELI VERY AND STORAGE

All materials shall be delivered and stored in seal ed contai ners that

pl ai nly show t he desi gnated nanme, fornula or specification nunber, batch
nunber, color, date of manufacture, manufacturer’s nane, and directions,
all of which shall be plainly legible at tine of use.

.4 EQUI PVENT

Al'l machi nes, tools and equi pnent used in the performance of the work shal
be approved and nmaintained in satisfactory operating condition. Equi pnent
operating on roads and runways shall display |ow speed traffic markings and
traffic warning lights.

4.1 Pai nt Application Equi pnent

The equi pnent to apply paint to pavenents shall be a sel f-propelled or
nobi | e-drawn pneumatic spraying machine with suitable arrangenents of
atom zi ng nozzles and controls to obtain the specified results. The
machi ne shall have a speed during application not less than 8 kiloneters
per hour (5 nph), and shall be capable of applying the stripe w dths

i ndi cated, at the paint coverage rate specified in paragraph APPLI CATI ON
and of even uniformthickness with clear-cut edges. The paint applicator
shal | have paint reservoirs or tanks of sufficient capacity and suitable
gauges to apply paint in accordance with requirenents specified. Tanks
shal | be equi pped with suitable air-driven nechanical agitators. The spray
mechani sm shal | be equi pped with quick-action val ves conveniently | ocat ed,
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 freedomfromresidue and foreign natter that may cause

mal functi on of the spray guns. The paint applicator shall be readily
adaptabl e for attachnent of an air-actuated dispenser for the reflective
nmedi a approved for use. Pneumatic spray guns shall be provided for hand
application of paint in areas where the nobile paint applicator cannot be
used.

. 4.2 Surface Preparation Equi pnent

. 4.3 Mar ki ng Renoval Equi pment

Equi prent shall be nmounted on rubber tires and shall be capable of renoving
mar ki ngs from the pavenent without danmegi ng the pavenent surface or joint
seal ant. \Waterblasting equi prent shall be capabl e of producing an

adj ustabl e, pressurized streamof water. Sandblasting equi pnent shal

i nclude an air conpressor, hoses, and nozzles. The conpressor shall be
equi pped with traps to maintain the air free of oil and water.

4.4 Traffic Controls
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Sui tabl e warni ng signs shall be placed near the beginning of the worksite
and well ahead of the worksite for alerting approaching traffic fromboth
directions. Small markers shall be placed along newly painted |ines or
freshly placed raised markers to control traffic and prevent damage to
newl y painted surfaces or displacenent of raised pavenent markers.

Pai nting equi pmrent shall be marked with | arge warning signs indicating

sl ow novi ng pai nting equi pnent in operation

.5 HAND- OPERATED, PUSH- TYPE MACHI NES

Al'l machines, tools, and equi prent used in performance of the work shall be
approved and nmintained in satisfactory operating condition. Hand-operated
push-type nachines of a type commonly used for application of paint to
pavenent surfaces will be acceptable for nmarking snmall streets and parking
areas. Applicator machine shall be equipped with the necessary paint tanks
and spraying nozzles, and shall be capable of applying paint uniformy at
coverage specified. Sandblasting equi pnment 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 nmachi nes cannot be used.

.6 MAI NTENANCE COF TRAFFI C

.6.1 Roads, Streets, and Parking Areas

When traffic nust be rerouted or controlled to acconplish the work, the
necessary warning signs, flagpersons, and related equi pnent for the safe
passage of vehicles shall be provided.

T WEATHER LI M TATI ONS FOR REMOVAL

Pavenent surface shall be free of snow, ice, or slush. Surface tenperature
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
t hunderstorns. Operation shall cease during rainfall, except for

wat er bl asti ng and renoval of previously applied chemicals. Waterblasting
shal | cease where surface water accunulation alters the effectiveness of
materi al renoval

PART 2 PRCODUCTS

2.

1 PAI NT

The paint shall be honpbgeneous, easily stirred to snooth consistency, and
shal |l show no hard settl enent or other objectionable characteristics during
a storage period of 6 nonths. Paints for airfields, roads, and streets
shall conformto FS TT-P-1952, color white or yellow at the Contracting
Oficer's option. Pavenment marking paints shall conply with applicable
state and |l ocal |aws enacted to ensure conpliance with Federal Cean Air
Standards. Paint materials shall conformto the restrictions of the |oca
Air Pollution Control District.

.2 SAMPLI NG AND TESTI NG

Mat eri al s proposed for use shall be stored on the project site in sealed
and | abel ed 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 sanple
shal | be taken by random sel ection from seal ed contai ners by the Contractor
in the presence of a representative of the Contracting Oficer. Sanples

SECTI ON 02763 Page 4



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014

shall be clearly identified by designated nane, specification nunber, batch
nunber, manufacturer’s fornul ati on nunber, project contract nunber,

i ntended use, and quantity involved. Testing shall be performed in an
approved i ndependent |aboratory. |If materials are approved based on
reports furnished by the Contractor, sanples will be retained by the
Governnent for possible future testing should the material appear defective
during or after application.

PART 3 EXECUTI ON

3.

1 SURFACE PREPARATI ON

Surfaces to be marked shall be thoroughly cl eaned before application of the
pavenent marking material. Dust, dirt, and other granul ar surface deposits
shal | be renmoved by sweeping and blowing with conpressed air as required.
Rubber deposits, surface |aitance, existing paint markings, and other
coatings adhering to the pavenent shall be painted over conpletely with

bl ack pavenent marking paint. Areas of old pavenent affected with oil or
grease shall be scrubbed with several applications of trisodi um phosphate
solution or other approved detergent or degreaser, and rinsed thoroughly
after each application. After cleaning, oil-soaked areas shall be seal ed
with cut shellac to prevent bleeding through the new paint. Pavenent
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

st opped due to rain.

.11 Pretreatnent for Early Painting

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

1.2 Cl eani ng Exi sting Pavenent MarKkings

In general, narkings shall not be placed over existing pavenent marKking
patterns. Existing pavenent markings, which are in good condition but
interfere or conflict with the newy applied narking patterns, shall be
renoved. Deteriorated or obscured markings that are not n sl eading or
confusing or interfere with the adhesion of the new marking material do not
requi re renmoval . \Whenever grinding, scraping, sandblasting or other
operations are performed the work nust be conducted in such a manner that
the finished pavenent surface is not damaged or left in a pattern that is
m sl eadi ng or confusing. Wen these operations are conpl eted the pavenent
surface shall be blown off with conpressed air to renove residue and debris
resulting fromthe cl eani ng work.

.1.3 Cl eani ng Concrete Curing Conmpounds

On new Portland cenent concrete pavenents, cleaning operations shall not
begin until a mninumof 30 days after the placenent of concrete. Al new
concrete pavenents shall be cleaned by either sandbl asting or water

bl asting. Wen water blasting is perforned, thernoplastic and preforned
mar ki ngs shall be applied no sooner than 24 hours after the blasting has
been conpleted. The extent of the blasting work shall be to clean and
prepare the concrete surface as foll ows:

a. There is no visible evidence of curing conpound on the peaks of
the textured concrete surface.
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b. There are no heavy puddl ed deposits of curing conpound in the
val |l eys of the textured concrete surface.

c. Al remaining curing conpound is intact; all |oose and fl aking
material is renoved

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

e. The surface to be narked is dry.
3.2 APPLI CATI ON
Al'l pavenent markings and patterns shall be placed as shown on the plans.
3.2.1 Pai nt

Pai nt shall be applied to clean, dry surfaces, and only when air and
pavenent tenperatures are above 10 degrees C and | ess than 35 degrees C
Pai nt tenperature shall be maintained within these sanme limts. New
asphalt pavenent surfaces and new Portland concrete cenment shall be all owed
to cure for a period of not |ess than 30 days before applications of paint.
Pai nt shall be applied pneumatically with approved equi prent at rate of
coverage specified . The Contractor shall provide guide |ines and
tenpl ates as necessary to control paint application. Special precautions
shal | be taken in marking nunbers, letters, and synbols. Edges of markings
shal | be sharply outlined.

3.2.1.1 Rat e of Application

Nonrefl ective Markings: Paint shall be applied evenly to the pavenent
surface to be coated at a rate of 2.9 plus or mnus 0.5 square neter per
liter.

3.2.1.2 Dryi ng

The maxi numdrying tinme requirenments of the paint specifications will be
strictly enforced to prevent undue softening of bitunmen, and pickup

di spl acenent, or discoloration by tires of traffic. |If there is a delay in
drying of the markings, painting operations shall be discontinued unti
cause of the slow drying is deternined and corrected.

3.2.2 [Enter Appropriate Subpart Title Here]3.2.2.1 Longi t udi nal Mar ki ngs

Al'l centerline, skipline, edgeline, and other |ongitudinal type markings
shall be applied with a nobile applicator. Al special markings,
crosswal ks, stop bars, |egends, arrows, and sinmilar patterns shall be
placed with a portable applicator, using the extrusion nethod.

3.3 MARKI NG REMOVAL
Pavenent marking, including plastic tape, shall be renmoved in the areas
shown on the draw ngs by painting over conpletely the areas indicated with
bl ack pavenent marking paint. Contractor shall denonstrate renoval of
pavenent marking in an area designated by the Contracting Oficer. The
denonstration area will beconme the standard for the renai nder of the work.

3.3.1 Equi prent Operation
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Equi pnent shall be controlled and operated to renove markings fromthe

pavenent surface, prevent dilution or renoval of binder from underlying
pavenent, and prevent emi ssion of blue snmoke from asphalt or tar surfaces.

3.3.2 Cl eanup and Waste Di sposa
The worksite shall be kept clean of debris and waste fromthe renoval
operations. eanup shall inmediately follow renpval operations in areas
subject to air traffic. Debris shall be disposed of at approved sites.

-- End of Section --
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CONCRETE SI DEWALKS AND CURBS AND GUTTERS

PART 1 GENERAL

1.1  REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only. This covers sitewdrk concrete including curb and gutter,
aprons, sidewal ks, access ranps, and sinilar concrete work.

AVERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

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

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 185 (1994) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenent

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

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

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

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

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

ASTM C 171 (1997) Sheet Materials for Curing Concrete

ASTM C 172 (1990) Sanpling Freshly M xed Concrete

ASTM C 173 (1996) Air Content of Freshly M xed

Concrete by the Volunetric Method

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

ASTM C 309 (1997) Liquid Menbrane-Form ng Conpounds
for Curing Concrete

ASTM D 1751 (1983; R 1991) Preforned Expansion Joint
Filler for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bi t um nous Types)
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ASTM D 1752 (1984; R 1996) Prefornmed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D 3405 (1996) Joint Seal ants, Hot-Applied, for
Concrete and Asphalt Pavenents

CORPS OF ENGI NEERS ( COE)

COE CRD-C 527 (1988) Standard Specification for Joint
Seal ants, Col d- Appl i ed,
Non- Jet - Fuel - Resi stant, for Rigid and
Fl exi bl e Pavenent s

1.2 SUBM TTALS

CGovernnent approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports
Field Quality Control; FIO
Copies of all test reports within 24 hours of conpletion of the test.

SD- 18 Records
Concrete; FIO

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

1.3 WEATHER LI M TATI ONS
1.3.1 Pl acing During Cold Wat her

Concrete placenent shall be discontinued when the air tenperature reaches 5
degrees C and is falling. Placenent nay begin when the air tenperature
reaches 2 degrees C and is rising. Provisions shall be nmade to protect
the concrete fromfreezing during the specified curing period. |If
necessary to place concrete when the tenperature of the air, aggregates, or
water is below 2 degrees C, placenent shall be approved in witing.
Approval will be contingent upon full conformance with the foll ow ng
provisions. The underlying material shall be prepared and protected so
that it is entirely free of frost when the concrete is deposited. M Xing
wat er and aggregates shall be heated as necessary to result in the
tenperature of the in-place concrete being between 10 and 30 degrees C

Met hods and equi pnent for heating shall be approved. The aggregates shall
be free of ice, snow, and frozen lunps before entering the m xer. Covering
and ot her neans shall be provided for naintaining the concrete at a
tenperature of at least 10 degrees C for not less than 72 hours after

pl acing, and at a tenperature above freezing for the remmi nder of the
curing period.

1.3.2 Pl aci ng During Warm Weat her

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

1.4  PLANT, EQUI PMENT, MACHI NES, AND TOCOLS
1.4.1 General Requirenents

Pl ant, equi prent, nachines, and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at all
tinmes. The equi pnent shall have the capability of producing the required
product, neeting grade controls, thickness control and snoot hness
requirenents as specified. Use of the equi pnent shall be discontinued if
it produces unsatisfactory results. The Contracting O ficer shall have
access at all times to the plant and equi pnent to ensure proper operation
and conpliance with specifications.

1.4.2 Slip Form Equi pnent
Slip formpaver or curb formng machine, will be approved based on trial
use on the job and shall be sel f-propelled, automatically controll ed,
crawl er nmounted, and capabl e of spreading, consolidating, and shaping the
pl astic concrete to the desired cross section in 1 pass.

PART 2 PRODUCTS

2.1 CONCRETE
Concrete shall conformto the applicable requirenents of Section 03300
CAST- | N- PLACE STRUCTURAL CONCRETE except as ot herw se specified. Concrete
shal | have a m ni num conpressive strength of 20 MPa at 28 days. Maxinmum
size of aggregate shall be 27.5 nmm

2.1.1 Air Content

M xtures may have air content by volune of concrete of 5 to 7 percent,
based on neasurenents made i nmedi ately after discharge fromthe m xer.

2.1.2 Sl unmp
The concrete slunp shall be 50 millineters for hand placed concrete or 25
mllimeters for slipforned concrete where deternmned in accordance with
ASTM C 143.

2.1.3 Rei nf or cenent St eel

Rei nforcenent bars shall conformto ASTM A 615/ A 615M ASTM A 616/ A 616M
or ASTM A 617/ A 617M Wre nesh rei nforcenent shall conformto ASTM A 185.

2.2 CONCRETE CURI NG MATERI ALS
2.2.1 | npervi ous Sheet Materials

| npervi ous sheet materials shall conformto ASTM C 171, type optional,
except that polyethylene film if used, shall be white opaque.

2.2.2 Burl ap
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Burlap shall conformto AASHTO M 182.
2.2.3 Wi te Pigmented Menbrane-Forming Curing Conpound

Whi te pignented nenbrane-forning curing conpound shall conformto ASTM C 309
Type 2.

2.3 CONCRETE PROTECTI ON MATERI ALS

Concrete protection materials shall be a linseed oil mxture of equa

parts, by volume, of linseed oil and either mineral spirits, naphtha, or
turpentine. At the option of the contractor, conmercially prepared |inseed
oil mxtures, fornulated specifically for application to concrete to
provi de protection against the action of deicing chenicals may be used,
except that enmulsified m xtures are not acceptabl e.

2.4 JO NT FI LLER STRI PS
2.4.1 Contraction Joint Filler for Curb and Gutter

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

2.4.2 Expansi on Joint Filler, Prenolded

Expansion joint filler, prenolded, shall conformto ASTM D 1751 or ASTM D
1752, 9.5 mm (3/8 inch) thick, unless otherw se indicated.

2.5 JO NT SEALANTS
2.5.1 Joi nt Seal ant, Col d- Applied

Joint sealant, cold-applied shall conformto COE CRD C 527
2.5.2 Joint Seal ant, Hot- Poured

Joint seal ant, hot-poured shall conformto ASTM D 3405.
2.6 FORM WORK

Form work shall be designed and constructed to ensure that the finished
concrete will conformaccurately to the indicated dinensions, |ines, and
el evations, and within the tolerances specified. Forns shall be of wood or
steel, straight, of sufficient strength to resist springing during
depositing and consolidating concrete. Wod forns shall be surfaced plank
50 mm (2-inch) nominal thickness, straight and free fromwarp, tw st,
| oose knots, splits or other defects. W od forns shall have a nonina
length of 3 m (10 feet). Radi us bends may be fornmed with 19 mm (3/4-inch)
boards, laninated to the required thickness. Steel forns shall be
channel -fornmed sections with a flat top surface and with wel ded braces at
each end and at not less than two internedi ate points. Ends of steel forns
shall be interlocking and self-aligning. Steel forms shall include
flexible forms for radius form ng, corner forns, form spreaders, and
fillers. Steel forns shall have a nominal length of 3 m(10 feet) wth a
m ni mum of 2 wel ded stake pockets per form Stake pins shall be solid
steel rods with chanfered heads and pointed tips designed for use with
steel forns.

2.6.1 Si dewal k For ns
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Sidewal k forns shall be of a height equal to the full depth of the finished
si dewal k.

.6.2 Curb and Gutter Forns

Curb and gutter outside fornms shall have a height equal to the full depth
of the curb or gutter. The inside formof curb shall have batter as

i ndi cated 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 nore, where grade changes occur in the return, or where the centra
angle is such that arigid formwith a central angle of 90 degrees cannot
be used. Back forns for curb returns may be nmade of 38 mm (1-1/2 inch)
benders, for the full height of the curb, cleated together

PART 3 EXECUTI ON

3.

1 SUBGRADE PREPARATI ON

The subgrade shall be constructed to the specified grade and cross section
prior to concrete placenent. Subgrade shall be placed and conpacted in
conformance with Section 02300 EARTHWORK.

1.1 Si dewal k Subgr ade

The subgrade shall be tested for grade and cross section with a tenplate
extending the full width of the sidewal k and supported between side forns.

1.2 Curb and Qutter Subgrade

The subgrade shall be tested for grade and cross section by neans of a
tenpl ate extending the full width of the curb and gutter. The subgrade
shall be of nmaterials equal in bearing quality to the subgrade under the
adj acent pavenent.

.1.3 Mai nt enance of Subgrade

The subgrade shall be maintained in a snmooth, conpacted condition in
conformity with the required section and established grade until the
concrete is placed. The subgrade shall be in a nobist condition when
concrete is placed. The subgrade shall be prepared and protected to
produce a subgrade free fromfrost when the concrete is deposited.

.2 FORM SETTI NG

Fornms shall be set to the indicated alignment, grade and di nensions. Forns
shall be held rigidly in place by a mninmumof 3 stakes per form placed at
intervals not to exceed 1.2 neters. Corners, deep sections, and radius
bends shall have additional stakes and braces, as required. d anps,
spreaders, and braces shall be used where required to ensure rigidity in
the forms. Forns shall be renoved without injuring the concrete. Bars or
heavy tools shall not be used against the concrete in renoving the forns.
Any concrete found defective after formrenoval shall be pronptly and
satisfactorily repaired. Fornms shall be cleaned and coated with form oi
each tinme before concrete is placed. Wod forns may, instead, be
thoroughly wetted with water before concrete is placed, except that with
probabl e freezing tenperatures, oiling is nmandatory.
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3.

2.1 Si dewal ks

Fornms for sidewal ks shall be set with the upper edge true to line and grade
with an allowable tolerance of 3 mnm in any 3 mlong section. After forns
are set, grade and alignment shall be checked with a 3.05 m (10 foot)

strai ghtedge. Forns shall have a transverse slope of 20 mllinmeters per
meter with the | ow side adjacent to the roadway. Side forns shall not be
renoved for 12 hours after finishing has been conpl et ed.

. 2.2 Curbs and Gutters

The fornms of the front of the curb shall be renpbved not |ess than 2 hours
nor nore than 6 hours after the concrete has been placed. Forns back of
curb shall remain in place until the face and top of the curb have been
finished, as specified for concrete finishing. GCutter forms shall not be
renoved while the concrete is sufficiently plastic to slunp in any
direction.

.3 SI DEWALK CONCRETE PLACEMENT AND FI NI SHI NG

.3.1 For ned Si dewal ks

Concrete shall be placed in the forms in one layer. Wen consolidated and
finished, the sidewal ks shall be of the thickness indicated. After
concrete has been placed in the forns, a strike-off guided by side forns
shal |l be used to bring the surface to proper section to be conpacted. 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 fi ni shed.

. 3.2 Concrete Finishing

After straightedging, when nost of the water sheen has di sappeared, and
just before the concrete hardens, the surface shall be finished to a snoboth
and uniformy 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 Edge and Joi nt Finishing

Al'l slab edges, including those at formed joints, shall be finished with an
edger having a radius of 3 nm Transverse joint shall be edged before
broom ng, and the brooming shall elinmnate the flat surface left by the
surface face of the edger. Corners and edges which have crunbl ed and areas
which lack sufficient nortar for proper finishing shall be cleaned and
filled solidly with a properly proportioned nortar nixture and then

fini shed.

.3.4 Surface and Thi ckness Tol er ances

Fi ni shed surfaces shall not vary nore than 7.9 mm (5/16 inch) fromthe
testing edge of a 3.05 m (10-foot) straightedge. Permi ssible deficiency in
section thickness will be up to 6.4 mm (1/4 inch).

.4 CURB AND GUTTER CONCRETE PLACEMENT AND FI NI SHI NG

. 4.1 Formed Curb and Gutter

Concrete shall be placed to the section required in a single lift.
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3.

3.

3.

Consol i dati on shall be achi eved by using approved nmechanical vibrators.
Curve shaped gutters shall be finished with a standard curb "nul e".

4.2 Curb and CGutter Finishing

Approved slipformed curb and gutter nmachines nay be used in lieu of hand
pl acenent .

4.3 Concrete Fini shing

Exposed surfaces shall be floated and finished with a snooth wood fl oat
until true to grade and section and uniformin texture. Floated surfaces
shal |l then be brushed with a fine-hair brush with |ongitudi nal strokes.

The edges of the gutter and top of the curb shall be rounded with an edging
tool to a radius of 13 mm I mredi ately after renoving the front curb
form the face of the curb shall be rubbed with a wood or concrete rubbing
bl ock and water until blenmi shes, form marks, and tool narks have been
removed. The front curb surface, while still wet, shall be brushed in the
sanme nmanner as the gutter and curb top. The top surface of gutter and
entrance shall be finished to grade with a wood fl oat.

4.4 Joi nt Fi ni shing

Curb edges at forned joints shall be finished as indicated.

.4.5 Surface and Thi ckness Tol er ances

Fi ni shed surfaces shall not vary nore than 6.4 nm (1/4 inch) fromthe
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).

.5 SI DEWALK JO NTS

Si dewal k joints shall be constructed to divide the surface into rectangul ar
areas. Transverse contraction joints shall be spaced at a di stance equa

to the sidewalk width or 1.5 m on centers, whichever is |ess, and shall be
continuous across the slab. Longitudinal contraction joints shall be
constructed along the centerline of all sidewalks 3 mor nore in wdth.
Transverse expansion joints shall be installed at sidewal k returns and
opposite expansion joints in adjoining curbs. Were the sidewalk is not in
contact with the curb, transverse expansion joints shall be installed as

i ndi cated. Expansion joints shall be forned about structures and features
whi ch project through or into the sidewal k pavenent, using joint filler of
the type, thickness, and w dth indicated.

.5.1 Si dewal k Contraction Joints

The contraction joints shall be forned in the fresh concrete by cutting a
groove in the top portion of the slab to a depth of at |east one-fourth of
the sidewal k slab thickness, using a jointer to cut the groove, or by
sawi ng a groove in the hardened concrete with a power-driven saw, unless
ot herwi se approved. Sawed joints shall be constructed by sawi ng a groove
in the concrete with a 3 nm(1/8 inch) blade to the depth indicated. An
anpl e supply of saw bl ades shall be available on the job before concrete
pl acenent is started, and at |east one standby sawing unit in good working
order shall be available at the jobsite at all times during the saw ng
operations.

5.2 Si dewal k Expansi on Joints

SECTI ON 02770 Page 9



CONTROL TOVNER, LUKE AFB, AZ
DACAQ09- 99- B- 0014
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Expansion joints shall be fornmed 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. Imediately after finishing
operations are conpleted, joint edges shall be rounded with an edging too
having a radius of 3 mm and concrete over the joint filler shall be
renoved. At the end of the curing period, expansion joints shall be
cleaned and filled with joint sealer. The joint opening shall be

t horoughly cl eaned before the sealing material is placed. Sealing nmaterial
shall not be spilled on exposed surfaces of the concrete. Concrete at the
joint shall be surface dry and atnospheric and concrete tenperatures shal
be above 10 degrees C at the tine of application of joint sealing
material. Excess material on exposed surfaces of the concrete shall be
renoved i medi ately and concrete surfaces cl eaned.

.5.3 Rei nforcenent Steel Pl acenent

Rei nforcenent steel shall be accurately and securely fastened in place with
sui tabl e supports and ties before the concrete is placed.

.6 CURB AND GUTTER JO NTS

Curb and gutter joints shall be constructed at right angles to the |ine of
curb and gutter.

.6.1 Contraction Joints

Contraction joints shall be constructed directly opposite contraction
joints in abutting portland cenent concrete pavenents and spaced so that
nonol i t hic 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
nmeans of 3 nm thick separators and of a section conforming to the cross
section of the curb and gutter. Separators shall be renoved as soon as
practicable after concrete has set sufficiently to preserve the wi dth and
shape of the joint and prior to finishing.

.6.2 Expansi on Joints

Expansi on joints shall be fornmed by neans of preformed expansion joint
filler material cut and shaped to the cross section of curb and gutter
Expansi on joints shall be provided in curb and gutter directly opposite
expansi on joints of abutting portland cenent concrete pavenent, and shal

be of the sane type and thickness as joints in the pavenent. Were curb
and gutter do not abut portland cenent concrete pavenent, expansion joints
at least 13.0 nm in width shall be provided at intervals not exceeding 18
nmet ers. Expansi on joints shall be provided in nonreinforced concrete
gutter at locations indicated. Expansion joints shall be seal ed

i mediately followi ng curing of the concrete or as soon thereafter as

weat her conditions pernit. Expansion joints and the top 1 inch depth of
curb and gutter contraction-joints shall be sealed with joint sealer. The
j oi nt opening shall be thoroughly cleaned before the sealing material is

pl aced. Sealing material shall not be spilled on exposed surfaces of the
concrete. Concrete at the joint shall be surface dry and at nospheric and
concrete tenperatures shall be above 10 degrees C at the tine of
application of joint sealing material. Excess material on exposed surfaces
of the concrete shall be renoved i mediately and concrete surfaces cl eaned.

7 CURI NG AND PROTECTI ON
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7.1 General Requirenents

Concrete shall be protected against | oss of moisture and rapid tenperature
changes for at least 7 days fromthe beginning of the curing operation
Unhar dened concrete shall be protected fromrain and flowing water. Al
equi pnent needed for adequate curing and protection of the concrete shal
be on hand and ready for use before actual concrete placenent begins.
Protection shall be provided as necessary to prevent cracking of the
pavenent due to tenperature changes during the curing period

.7.1.1 vat Met hod

The entire exposed surface shall be covered with 2 or nore | ayers of
burlap. WMats shall overlap each other at |east 150 nm The mat shall be
thoroughly wetted with water prior to placing on concrete surface and shal
be kept continuously in a saturated condition and in intinmate contact with
concrete for not less than 7 days.

.7.1.2 | mpervi ous Sheeting Method

The entire exposed surface shall be wetted with a fine spray of water and
then covered with inpervious sheeting material. Sheets shall be laid
directly on the concrete surface with the light-colored side up and

over| apped 300 mm when a continuous sheet is not used. The curing nedi um
shall not be less than 450 mMm wi der than the concrete surface to be cured,
and shall be securely wei ghted down by heavy wood pl anks, or a bank of
noi st earth placed al ong edges and laps in the sheets. Sheets shall be
satisfactorily repaired or replaced if torn or otherw se danaged during
curing. The curing nmediumshall remain on the concrete surface to be cured
for not |less than 7 days.

.7.1.3 Menbrane Curing Met hod

A uni form coating of white-pignented nenbrane-curing conpound shall be
applied to the entire exposed surface of the concrete as soon after
finishing as the free water has di sappeared fromthe finished surface.
Formed surfaces shall be coated i mediately after the forns are renpved and
in no case longer than 1 hour after the renoval of forms. Concrete shal
not be allowed to dry before the application of the nmenbrane. |f any
drying has occurred, the surface of the concrete shall be noistened with a
fine spray of water and the curing conpound applied as soon as the free
wat er di sappears. Curing conpound shall be applied in two coats by

hand- operated pressure sprayers at a coverage of approximately 5 square
nmeters 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 conpound shall forma

uni form continuous, coherent filmthat will not check, crack, or peel and
shall be free from pinholes or other inperfections. |I|f pinholes, abrasion
or other discontinuities exist, an additional coat shall be applied to the
affected areas within 30 nminutes. Concrete surfaces that are subjected to
heavy rainfall within 3 hours after the curing conpound has been applied
shal |l be resprayed by the nethod and at the coverage specified above.
Areas where the curing conpound is danaged 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 conpound enters the joints. The top of
the joint opening and the joint groove at exposed edges shall be tightly
seal ed before the concrete in the region of the joint is resprayed with
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curing conpound. The nethod used for sealing the joint groove shal

prevent | oss of npisture fromthe joint during the entire specified curing
period. Approved standby facilities for curing concrete pavenent shall be
provided at a location accessible to the jobsite for use in the event of
mechani cal failure of the spraying equi pment or other conditions that night
prevent correct application of the menbrane-curing conpound at the proper
tinme. Concrete surfaces to which nenbrane-curing conpounds have been
applied shall be adequately protected during the entire curing period from
pedestrian and vehicular traffic, except as required for joint-saw ng
operations and surface tests, and from any other possible damage to the
continuity of the nmenbrane.

3.7.2 Backfilling

After curing, debris shall be renpved and the area adjoining the concrete
shal | be backfilled, graded, and conpacted to conformto the surrounding
area in accordance with lines and grades i ndi cat ed.

3.7.3 Prot ecti on

Conpl eted concrete shall be protected from damage until accepted. The
Contractor shall repair damaged concrete and cl ean concrete discol ored
during construction. Concrete that is damaged shall be renoved and
reconstructed for the entire |l ength between regularly schedul ed joints.
Ref i ni shing the damaged portion will not be acceptable. Renpved damaged
portions shall be disposed of as directed.

3.7.4 Protective Coating

Protective coating of linseed oil mxture shall be applied to the
exposed-to-view concrete surface.

3.7.4.1 Application

Curing and backfilling operation shall be conpleted prior to applying
protective coating. Concrete shall be surface dry and cl ean before each
application. Coverage shall be not nore than 11 square neters per liter
(50 square yards per gallon) for first application and not nore than 15.5
square neters per liter (70 square yards per gallon) for second
application, except that the nunmber of applications and coverage for each
application for commercially prepared m xture shall be in accordance with
the manufacturer’s instructions. Coated surfaces shall be protected from
vehi cul ar and pedestrian traffic until dry.

3.7.4.2 Precauti ons
Protective coating shall not be heated by direct application of flane or
el ectrical heaters and shall be protected from exposure to open flane,
sparks, and fire adjacent to open containers or applicators. Material
shall not be applied at tenperatures |ower than 10 degrees C

3.8 FI ELD QUALI TY CONTROL

3.8.1 General Requirenents
The Contractor shall performthe inspection and tests described and neet
the specified requirenents for inspection details and frequency of testing.

Based upon the results of these inspections and tests, the Contractor
shal |l take the action and submit reports as required bel ow, and any
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additional tests to insure that the requirenents of these specifications
are net.

3.8.2 Concrete Testing
3.8.2.1 Strength Testing

The Contractor shall provide nolded concrete specinens for strength tests.
Sanpl es of concrete placed each day shall be taken not |ess than once a day
nor |ess than once for every 190 cubic neters of concrete. The sanples
for strength tests shall be taken in accordance with ASTM C 172. Cylinders
for acceptance shall be nolded in confornmance with ASTM C 31/C 31M by an
approved testing | aboratory. Each strength test result shall be the
average of 2 test cylinders fromthe sane concrete sanple tested at 28
days, unless otherw se specified or approved. Concrete specified on the
basi s of conpressive 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
bel ow the specified strength by nore than 4 MPa.

3.8.2.2 Ai r Content

Air content shall be determ ned in accordance with ASTM C 173 or ASTM C 231.
ASTM C 231 shall be used with concretes and nortars made with relatively
dense natural aggregates. Two tests for air content shall be nmade on
randonly sel ected batches of each class of concrete placed during each
shift. Additional tests shall be nade when excessive variation in concrete

workability is reported by the placing foreman or the Governnent 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 perforned on each

truckl oad of material until such tinme as the air content is within the

tol erance specifi ed.

3.8.2.3 Sl unp Test

Two slunp tests shall be nmade on randomly sel ected batches of each cl ass of
concrete for every 190 cubic neters, or fraction thereof, of concrete

pl aced during each shift. Additional tests shall be perforned when
excessive variation in the workability of the concrete is noted or when
excessive crunbling or slunping is noted al ong the edges of slip-forned
concrete.

3.8.3 Thi ckness Eval uati on
The antici pated thickness of the concrete shall be deternmined prior to
pl acenent by passing a tenplate through the formed section or by measuring
the depth of opening of the extrusion tenplate of the curb form ng machi ne.

If aslip formpaver is used for sidewal k placenent, the subgrade shall be

true to grade prior to concrete placenent and the thickness will be
det erm ned by neasuring each edge of the conpleted sl ab.

3.8.4 Surface Eval uation

The finished surface of each category of the conpleted work shall be
uniformin color and free of blenishes and formor tool marks.

3.9 SURFACE DEFI Cl ENCI ES AND CORRECTI ONS
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3.

3.

9.1 Thi ckness Defici ency

When nmeasurenments indicate that the conpleted concrete section is deficient
in thickness by nore than 6 mm the deficient section will be renoved,
bet ween regul arly schedul ed joints, and repl aced.

9.2 Hi gh Areas

In areas not neeting surface snoot hness and pl an grade requirenents, high
areas shall be reduced either by rubbing the freshly finished concrete with
car borundum brick and water when the concrete is |l ess than 36 hours old or
by grinding the hardened concrete with an approved surface grindi ng nmachi ne
after the concrete is 36 hours old or nore. 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
Pavenent areas requiring grade or surface snoothness corrections in excess
of the Iimts specified above shall be renmoved and repl aced.

.9.3 Appear ance

Exposed surfaces of the finished work will be inspected by the CGovernnent
and any deficiencies in appearance will be identified. Areas which exhibit
excessi ve cracking, discoloration, formmrks, or tool marks or which are
otherw se inconsistent with the overall appearances of the work shall be
renoved and repl aced.

-- End of Section --
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