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Item 14. Continued.

CHANGES TO THE SPECIFICATIONS

1. New Sections - Add the accompanying new sections, each bearing the notation "ACCOMPANYING
AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-02-B-0006," and add each to the Table of
Contents:

02746 RESIN MODIFIED PAVEMENT SURFACING MATERIAL
07240 EXTERIOR FINISH SYSTEMS

2. Replacement Sections - Replace the following sections with the accompanying new sections of the
same number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0001 TO
SOLICITATION NO. DACA63-02-B-0006:"

01000 CONSTRUCTION SCHEDULE

01368 SPECIAL PROJECT PROCEDURES FOR FORT HOOD
16370 ELECTRICAL DISTRIBUTION SYSTEM, AERIAL

16711 TELEPHONE SYSTEM, OUTSIDE PLANT

CHANGES TO THE DRAWINGS

3. Replacement Drawings.- Replace the drawings listed below with the attached new drawings of the
same number, bearing the notation "AM #0001":

G202.cal G202 VOLUME ONE INDEX SHEET

G40l.cal G401 OVERALL SITE PLAN

G402.cal G402 OVERALL SITE & PAVEMENT PLAN
C105.cal C105 LAY OUT PLANS

C204.cal C204 GRADING PLAN 4

C205.cal C205 GRADING PLAN 5

C206.cal C206 GRADING PLAN 6

C402.cal C402 LAY OUT & GRADING PLAN BID OPTION #2
C502.cal C502 UTILITY PLAN 2

Cb505.cal C505 UTILITY PLAN 5

C506.cal C506 UTILITY PLAN 6 BID OPTION #4

C602.cal C602 PLAN-PROFILE 2 MAIN ROAD

C604.cal C604 PLAN-PROFILE 4 MAIN ROAD

C701l.cal C701 SANITARY SEWER & FORCE MAIN PROFILES
C703.cal C703 SANITARY SEWER PROFILE BID OPTIN #4
C905.cal C905 UTILITY & LIFT STATION DETAILS
C906.cal C906 STORM DRAINAGE DETAILS 1

C907.cal C907 STORM DRAINAGE DETAILS 2

AA108.cal AA108"REFLECTED CEILING PLAN ZONE ™2™
AAlll.cal AA111"REFLECTED CEILING PLAN ZONE ™5™ "
AAl12.cal AA1120VERALL ROOF PLAN

AA113.cal AA113ENLARGED PLANS INTERIOR ELEVATIONS |
AAl115.cal AA115ENLARGED PLANS - SECTIONS STAIRS
AA116.cal AA116STAIR DETAILS - WALL TYPES

AA202.cal AA202"ELEVATIONS ZONE ™1™

AA203.cal AA203"ELEVATIONS ZONE ™2™
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AA204.cal AA204"ELEVATIONS ZONE ™3™
AA205.cal AA205"ELEVATIONS ZONE "4™™
AA302.cal AA302"BUILDING SECTIONS ZONE "1™
AA303.cal AA303"BUILDING SECTIONS ZONE ™2™
AA304.cal AA304"BUILDING SECTIONS ZONE "™3™"
AA305.cal AA305"BUILDING SECTIONS ZONE ™4™
AA402.cal AA402WALL SECTIONS Il

AA501.cal AA501DOOR & WINDOW DETAILS |
AA502.cal AA502WIRE MESH PARTITION DETAILS
AA506.cal AA506DOOR & WINDOW DETAILS I
AA507.cal AA507DOOR & WINDOW DETAILS I
AA601.cal AA601DOOR SCHEDULE

BA10l.cal BA101DEPLOYMENT STORAGE BUILDING PLANS SECTIONS

CA10l.cal CAl01 MOTOR POOL DISPATCH PLANS

CA201.cal CA201 MOTOR POOL DISPATCH BUILDING DETAILS
DA201.cal DA201 LATRINE BUILDING ELEVATIONS BID OPTION 4
DA101.cal DA101 LATRINE BUILDING FLOOR PLAN BID OPTION 4

Al601.cal AI601 ROOM FINISH SCHEDULE

G203.cal G203 SHEET SEQUENCE ID AND CAD FILENAMING CONVENTION

G204.cal G204 VOLUME TWO INDEX SHEET

AS101.cal AS101MISCELLANEOUS NOTES & DETAILS

AS304.cal AS304FOUNDATION DETAILS 1I

AS701.cal AS701MISCELLANEOUS FRAMING DETAILS

CS201.cal CS201 "MOTOR POOL DISPATCH BUILDING C FOUNDATION PLAN, ROOF
FRAMING PLAN, & DETAILS"

ES201.cal ES201LATRINE BUILDING E - BID OPTION 4 FOUNDATION PLAN & DETAILS
ES601.cal ES601LATRINE BUILDING E ROOF FRAMING PLAN & DETAILS

AM101.cal AM101 SCHEDULES AND GENERAL NOTES
AM102.cal AM102 MECHANICAL EQUIPMENT SCHEDULE
AM103.cal AM103 MECHANICAL EQUIPMENT SCHEDULE
AM703.cal AM703 GENERAL HVAC DETAILS

AM706.cal AM706 PAINT BOOTH EXHAUST DETAILS
EM201.cal EM201 LATRINE HVAC AND PLUMBING PLAN

AP101.cal AP101MECHANICAL EQUIPMENT SCHEDULES

AY201.cal AY201HVAC CONTROLS LEGEND

AY202.cal AY202MISC. HVAC & BOILER CHILLER CONTROL DIAGRAMS

AY203.cal AY203CONTROL DIAGRAMS FOR AHU-1 AND 2

Ul0l.cal U101 "EXTERIOR LEGEND, SCHEDULES & ELECTRICAL KEY PLAN"
U305.cal U305 ELECTRICAL UTILITIES PLAN AREA F

U308.cal U308 "ELECTRICAL UTILITIES PLAN AREA A - OPTIONS 2,3 & 4"

U40l.cal U401 EXTERIOR TELECOMMUNICATIONS PLAN AREA B

U404.cal U404 EXTERIOR TELECOMMUNICATIONS PLAN AREA E

U405.cal U405 EXTERIOR TELECOMMUNICATIONS PLAN AREA |

U406.cal U406 EXTERIOR TELECOMMUNICATIONS PLAN AREA J

U407.cal U407 "EXTERIOR TELECOMMUNICATIONS PLAN AREA F - OPTIONS 2, 3 & 4"
U408.cal U408 EXTERIOR TELECOMMUNICATIONS PLAN AREA K - BID OPTION #3
U409.cal U409 EXTERIOR TELECOMMUNICATIONS PLAN AREA L - BID OPTION #3
U410.cal U410 EXTERIOR TELECOMMUNICATIONS PLAN AREA M - BID OPTION #3
Udll.cal U411 EXTERIOR TELECOMMUNICATIONS PLAN AREA N - BID OPTION #3
U4l2.cal U412 EXTERIOR TELECOMMUNICATIONS PLAN AREA O - BID OPTION #3
U413.cal U413 EXTERIOR TELECOMMUNICATIONS PLAN AREA P - BID OPTION #3
U4l4.cal U414 EXTERIOR TELECOMMUNICATIONS PLAN AREA A - BID OPTION #3
U804.cal U804 POLE DETAILS

uUg07.cal U807 TOC YARD DETAILS
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U808.cal U808 TOC YARD DETAILS 2
CE202.cal CE202 "TOC YARD GUARDSHACK LIGHTING, POWER & COMMO PLANS"
EE201.cal EE201LATRINE ELECTRICAL PLAN BID OPTION 4

END OF AMENDMENT
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Ft Hood Vehi cl e Mai nt enance Shop FHVMF
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 02- B- 0006

SECTI ON 01000
CONSTRUCTI ON SCHEDULE
AM£0001
PART 1 GENERAL
1.1 SCHEDULE
Conmence, prosecute, and conplete the work under this contract in

accordance with the foll owi ng schedul e and Secti on 00700 CONTRACT CLAUSES
COMVENCEMENT, PROSECUTI ON AND COVPLETI ON OF WORK and LI QUI DATED DAMAGES:

Conmmrencenent Conpl eti on Li qui dat ed
of Work of Work Danmages
(cal endar (cal endar per cal endar
Item of Work days) days) day[l]
(1) Al work except
Est abl i shrent of
Tur f Wthin 10
days after
recei pt of
Notice to AME0001 AM#0001
Proceed 720 $ 1,390
(2) Establishment
of Turf ** * % S

*Est abl i shnent of Turf

Pl anti ng and nai ntenance for turfing shall be in accordance wth
Section 02926 ESTABLI SHVENT OF TURF. No paynment will be nmade for
establ i shnent of turf until all requirements of the section are
adequately perforned and accepted, as determ ned by the Contracting
Oficer.

1.1.1 Testing of Heating and Air-Conditioning Systens

The tines stated for conpletion of this project includes all required
testing specified in appropriate specification sections of heating, air
conditioning and ventilation systens includi ng H/AC Conmi ssi oni ng.
Exception: boiler conbustion efficiency test, boiler full |oad tests,
cooling tower perfornance tests, and refrigerati on equipnent full | oad
tests, when specified in the applicable specifications, shall be preforned
in the appropriate heating/cooling season as determ ned by the Contracting
Oficer.

1.2  TIME EXTENSI ONS FOR UNUSUALLY SEVERE WEATHER ( OCT 1989)
(ER 415- 1- 15) (52. 0001- 4038 1/ 96)

a. This provision specifies the procedure for determ nation of tine

ext ensions for unusually severe weather in accordance with the contract
clause entitled "Default: (Fixed Price Construction)." In order for the

SECTI ON 01000 Page 1



Ft Hood Vehi cl e Mai nt enance Shop FHVMF
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 02- B- 0006

1

Contracting Oficer to award a tine extension under this clause, the
foll owi ng conditions nmust be satisfied:

(1) The weat her experienced at the project site during the contract period
nmust be found to be unusually severe, that is, nore severe than the adverse
weat her anticipated for the project location during any given nonth.

(2) The unusually severe weather nust actually cause a delay to the
conpl etion of the project. The delay nust be beyond the control and
wi thout the fault or negligence of the contractor.

b. The follow ng schedul e of monthly antici pated adverse weat her del ays
due to precipitation and tenperature is based on National Cceanic and
At mospheric Administration (NOAA) or simlar data for the project |ocation
and will constitute the base line for nonthly weather tine eval uations.
The contractor's progress schedul e nust reflect these anticipated adverse
weat her delays in all weather dependent activities. Wnd is not considered
in the Monthly Anticipated Adverse Wat her Cal endar Day Schedul e.

MONTHLY ANTI Cl PATED ADVERSE WEATHER DELAY
WORK DAYS BASED ON (5) DAY WORK WEEK
KI LLEEN, TX AREA (FORT HOOD, BELTON AND STI LLHOUSE LAKES AND
RESERVE CTRS. ALONG HW 36 FROM HWY 79 TO HWY US67)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOv DEC
4 4 4 4 6 4 3 3 4 4 3 4

c. Upon acknow edgrment of the Notice to Proceed (NTP) and conti nui ng
t hr oughout the contract, the contractor will record on the daily CQC
report, the occurrence of adverse weather and resultant inpact to normally
schedul ed work. Actual adverse weat her del ay days must prevent work on
critical activities for 50 percent or nore of the contractor's schedul ed
wor k day.

The nunber of actual adverse weather delay days shall include days inpacted
by actual adverse weather (even if adverse weather occurred in previous
nmont h), be cal cul ated chronologically fromthe first to the |ast day of
each nmonth, and be recorded as full days. |If the nunber of actual adverse
weat her del ay days exceeds the nunber of days anticipated in paragraph "b",
above, the Contracting Oficer will convert any qualifying delays to

cal endar days, giving full consideration for equivalent fair weather work
days, and issue a nodification in accordance with the contract cl ause
entitled "Default (Fixed Price Construction)."

3  WORK RESTRI CTI ONS
1.3.1 Wor ki ng Hours

Nor mal wor ki ng hours shall be Monday through Friday, 07:00 AM to 04:00
P.M

. 3.2 Security Requirenents
For the duration of this Contract, access to Fort Hood will be del ayed
between 5 mnutes to 30 m nutes or nore due to increased security

precautions, including the checking of vehicle occupants' 1Ds, vehicle
mani fests, and the searching of all vehicles. Any general or specific
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Ft Hood Vehi cl e Mai nt enance Shop FHVMF
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 02- B- 0006

threat to the safety of those working or living at Fort Hood could result
in longer waiting tinmes at the access points to Fort Hood.

The following are requirenments for contractor enployees entering Fort Hood:

a. One formof picture ID

b. A nmeno fromthe construction conmpany on their |etterhead
stating the reason for entry, contract nunber, and the |location at Fort
Hood where the jobsite is |ocated.

c. Al delivery trucks must have a bill of |aden and
delivery truck drivers nust have a picture ID.

d. Enployee ldentification Badges: Contractor personne
shal | wear visible Contractor-furni shed enpl oyee identification badges
whi l e physically on the Installation. Each badge shall include, as a
m ni mum the conpany nane, enployee nanme, photograph, Contract Title,
Contract Number, and the expiration date of the badge. See Section 01500
TEMPORARY CONSTRUCTI ON FACI LI TIES for additional requirenents.

1.4 UTI LI TI ES
1.4.1 Payment for Uility Services
Water, gas, and electricity are avail able from Governnent - owned and
operated systens and will be charged to the Contractor at rates as provided
in Contract Cl ause 52.236.14 AVAILABILITY AND USE OF UTILITY SERVI CES.
1.4.2 Qut ages
The Contractor shall coordinate all requests for utility outages with the
Contracting Officer in witing 14 days prior to date
of requested outage:

a. Water, and sewer outages shall be held to a naxi mum duration
of 4 hours unl ess otherw se approved in witing.

b. El ectrical outages shall have a maxi num duration of 4 hours.

c. Al utility outages shall be schedul ed only on Saturdays,
Sundays, or holidays unl ess specific approval is otherw se received.

1.5 STREET CLOSI NGS

The Contractor shall coordinate all requests for street closings with the
Contracting Officer in witing 14 days prior to date of requested outage:

a. Two lane traffic shall be maintained at all tinmes.

b. Mximmtinme for outages is 8 hours.

C. The final street repair shall be conpleted within 14 days
after the start of any street crossing. Any part of the street

returned to service prior to final repair shall be maintained snmooth
with hot-m x cold-lay surface course.

PART 2  PRODUCTS (NOT USED)

PART 3 EXECUTI ON ( NOT USED)

SECTI ON 01000 Page 3



Ft Hood Vehi cl e Mai nt enance Shop
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 02- B- 0006

-- End of Section --

SECTI ON 01000 Page 4
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Ft Hood Vehi cl e Mai nt enance Shop FHVMF
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 02- R- 0013

SECTI ON 01368

SPECI AL PRQJECT PROCEDURES FOR FORT HOOD
AMEL

PART 1 GENERAL

This Section covers the project requirements unique to Fort Hood, Texas.
These unique requirenents relate to items such as the digging permt
process; use of Fort Hood airfields; tracer wire and marking tape
specifications for the location of utility systens; Fort Hood | andfil
operations and permt requirements; |ocal jacking, boring, and tunneling
requi renents; backfl ow prevention assenbly docunentation; and Custoner
Service I nspection certifications.

1.1 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Casing Pipe; G

10 days prior to jacking, boring, and tunneling activity, furnish
catal og data for casing pipe.

SD- 04 Sanpl es
Pl astic Marking Tape and Tracer Wre; G

10 days prior to installation of utilities, furnish 305 mm | ong
sanmpl es of marking tape for each applicable utility. Furnish 305
mm |ong sanple of the tracer wire.

SD- 07 Certificates
Custoner Service Inspections; G

The Contractor shall supply a "Customer Service |nspection”
certificate for the water supply in accordance with the Texas

Nat ural Resource Conservation Conm ssion (TNRCC) regul ations. The
conpl eted and signed certificate shall be submitted to the
Contracting Oficer for review and final approval. A blank
certificate is located at the end of this section. See paragraph
CUSTOMER SERVI CE | NSPECTI ONS for additional information

Digging Pernmts; G

Di gging pernmits nmust be obtained prior to any digging, drilling or
excavation. See paragraph DIGAd NG PERM TS for additiona
i nformati on.

SECTI ON 01368 Page 1



Ft Hood Vehi cl e Mai nt enance Shop FHVMF
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 02- R- 0013

Fort Hood Airfield Use; G
Installation Airfield use is prohibited unless DA Forns 5205-R

5206- R and 5207-R are conpleted, submtted and approved. See
par agr aph FORT HOOD Al RFI ELDS for additional information.

Landfill Permt; G

Contractor shall obtain permssion fromFort Hood's Directorate of
Public Wirks (DPW to use the Post's landfill. Submt

docunentati on granting permi ssion and a conpleted landfill permt

to the Contracting Officer prior to start of construction. A blank
permt formis |located at the end of this section. See paragraph

CONDI TI ONS FOR USE OF FORT HOOD LANDFILL for additional

i nformati on.

Backfl ow Prevention Assenbly Tests; G

Certification of proper operation of backflow preventers shall be
acconpl i shed in accordance with state regul ations by an individual
certified by the state to performsuch tests. |If no state

requi renent exists, the Contractor shall have the manufacturer's
representative test the device to ensure the unit is properly
installed and performng as intended. The Contractor shall
conplete and subnit, at the tine of the final inspection for the
facility, the certificate "Appendi x F. Sanple Backfl ow Prevention
Assenbly Test and Mai ntenance Report" for the water supply,

i ndicating that the tests have been perforned and that the

backfl ow preventers operate properly in accordance with SECTI ON
15400 PLUMBI NG GENERAL and the Texas Natural Resource

Conservati on Conmi ssion (TNRCC) regul ations. The TNRCC rul e
covering this requirenent is Texas Code Title 30. Part |. Chapter
290. Subchapter F (see paragraph 290.47(f)). This certificate
shall be signed by the individual performng the tests. The
conpeted certificate shall be subnmitted to the Contracting Oficer
for review and final approval.

A copy of the rule and sanple of the form (appendi x D) can be
obtai ned fromthe TNRCC s hone page at the web site:

www. tnrcc. state. tx. us or
http://info.sos.state.tx.us/fids/30_0290 0047-23. htm .

[ AM#1]
Certification of Natural Gas Heating Equi pnent; G

The Contractor shall conmply with new TNRCC air em ssion

requi renent for water heaters, small boilers and process heaters.
A docunent or certificate to verify the natural gas-fired heating
equi pnent with a naximnumrated rating capacity of 2.0 mllion
Brtish Thermal Units per hour (MBtu/hr) or less shall be in
conpliance with Nitrogen Oxide limts as specified in 30 Texas
Adm ni strative Code (TAC), Part 1, Chapter 117, Subchapter D,
division 1, Rule 117.465.

1.2 FORT HOOD Al RFI ELD USE

Contractors perform ng work under this contract may use airfields at Fort
Hood with prior witten notification and approval, providing:

SECTI ON 01368 Page 2



Ft Hood Vehi cl e Mai nt enance Shop FHVMF
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 02- R- 0013

a. Al requests for Installation Airfield use shall be coordinated
through the Ofice of the Commander, Installation Airfields,
AFZF- DPC- AC, Hood Arny Airfield, Fort Hood, TX 76544, tel ephone (254)
287- 4266/ 5838.

b. Potential users shall submt conpleted DA Fornms 5205-R
(Certificate of Insurance), 5206-R (Civil Aircraft Landing Pernit), and
5207-R (Hol d Harm ess Agreenent). Forns are available through the
Poi nt of Contact (POC) nentioned in paragraph (a) above. User requests
and specified forns shall be submitted at | east 60 days before the
first intended |anding.

1.3 DI GAd NG PERM TS

The Contractor shall obtain digging permits directly fromthe Fort Hood
Post DPWbefore any drilling, digging, or excavation is undertaken

Provi de a conpleted form FHT 420- X10, Coordi nati on for Land Excavation, to
the DPWbuil ding 4612, Fort Hood, Texas for each pernmit. Allow 20 days for
CGovernnment review of digging permt requests. A digging pernmt for a
specified area of excavation expires 30 days after the issue date;
Contractor must re-apply for a new permit to performexcavation in the area
if the excavation was not started within the 30-day period. Permts wll
identify all underground utilities within 1500 nm of the designated area.
Contractor shall be responsible for all repairs, costs, and danmages due to
excavating without permt or damaging an identified utility. Unidentified
utilities shall be repaired by the Contractor at Governnment expense.

1.4  UTILITY I NSTALLATI ON REQUI REMENTS
1.4.1 Pl astic Marking Tape and Tracer Wre

In Iieu of furnishing marking tape manufactured with integral wres, foi
backi ng, or other neans to enable detection by a netal detector when the
tape is buried as specified in the Section 02316 EXCAVATI ON, TRENCHI NG AND
BACKFI LLI NG FOR UTI LI TIES SYSTEMS, Part 2 paragraph PLASTI C MARKI NG TAPE
furnish and install the followi ng marking tape and tracer wire:

a. Plastic Marking Tape

Plastic marking tape shall be acid and al kali-resistant polyethyl ene
film 152 mm wi de with m ni mumthickness of 0.102 nm (0.004 inch)
Tape shall have a mininumstrength of 12.1 MPa (1750 psi) | engthwi se
and 10.3 MPa (1500 psi) <crosswise. The tape shall be of a type
specifically manufactured for narking underground utilities. Tape shal
be color as specified in Table 1 and bear a continuous printed

i nscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

O ange: Tel ephone, Tel egraph, Tel evision
Pol i ce, and Fire Conmuni cati ons

Yel | ow. Gas

Bl ue Wat er

G een Wast ewat er

b. Tracer Wre

For gas, water, force sanitary sewer mmins and other pressurized
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Ft Hood Vehi cl e Mai nt enance Shop FHVMF
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 02- R- 0013

utility systens, place No.10 AWG, THWN, CU, direct burial in trench
bottom prior to sandbeddi ng, and brought up in valve boxes and risers,
with 12 inches mni mum| eads above finished grade. Only direct-burial
splices shall be used. Tracer is not required for underground

el ectri cal

1.4.2 Jacki ng, Boring, and Tunneling

Conduct boring and jacking in a manner which does not interfere with the
operation of the railroad or street or weakens or damages the embankment or
structure. Bore or jack fromthe | ow or downstream end wherever possible.
Unl ess ot herwi se shown or specified, the top of the casing pipe shall be a
m ni mum of 914 nm bel ow the finished road surface and 1220 mm bel ow t he
bottom of the railroad track ball ast.

a. UWilities

Excavat e where possible and verify the location and depth of buried
utilities which will be crossed.

b. Casing Pipe

Smooth wall steel pipe, ASTM A 53 with welded joints. M ni num wal
t hi ckness of 4.76 mm unl ess ot herwi se shown or specifi ed.

c. Casing

Unl ess ot herwi se indicated or specified, install a casing pipe of a
di amet er which provides a mninumof 50 mm clearance between the

out side diameter of the carrier pipe joint and the inside wall of the
casing. Upon installation of the carrier pipe, sand grout the entire
annul ar space between the casing and carrier pipe walls.

d. Protection

Conply with the provisions of Part 3 paragraph "Trench Excavation
Requi renents" of Section 02316 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG
FOR UTI LI TIES SYSTEMS. Sheath and brace end trenches which are cut in
t he sides of enbanknents and beyond.

1.5 CONDI TI ONS FOR USE OF FORT HOCD LANDFI LL

Use of the Fort Hood Municipal Solid Waste Landfill, located at the

i ntersection of Turkey Run Road and O ark Road, by the Contractor is

subj ect to the operating requirenents inposed on the landfill by the
Landfill Operating Permit. Al waste delivered to the landfill will be

i nspected by the landfill operating Contractor for materials that are not
authorized in the landfill. Trucks that contain unauthorized waste will be
diverted for renoval of the unauthorized naterial before being allowed to
proceed to the working facility to dunp their load. Landfill operating
hours are 0730-1700 Monday through Friday and 0730-1400 on Sat urday.
Questions concerning landfill policy and procedures may be answered by
calling the landfill at 532-2256.

The follow ng classes of materials are not authorized in the Fort Hood
Muni ci pal Solid Waste Landfill and will be diverted as described bel ow

Recycl e Materials: Cardboard and paperboard, |ight nmetal, alum num
and steel containers, paper, and plastic containers. Trucks entering the
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landfill with recyclable materials will be directed to a series of roll-off
containers located at the entrance to the landfill for renoval of the
materials. Contractor/Transporters will be responsible for renoving the

unaut hori zed materials fromthe | oad and placing themin the properly
mar ked cont ai ner before proceeding to dunp their | oad.

Conpost Materials: Untreated wood, branches, shrubs, grass,
woodchi ps, unserviceabl e or odd sized pallets should be separated fromthe
refuse | oad and delivered to the Fort Hood Conpose Center |ocated across
Turkey Run Road fromthe [andfill.

Clean Fill Material and Inert Constructions and Denolition Wastes:
Soi |, sand, sod, rock, clean masonry, brick, concrete, and paverment. These
materials are not accepted at the landfill. Trucks containing the

mat eri al s nust be di sposed of as directed by the Contracting O ficer (KO
or the KOs Authorized representative.

Sal vageabl e Itens: Tires, white goods and appliances, bulk scrap
netal, |ead-acid batteries, and engi ne and machi ne parts. Sal vageabl e
itenms should be delivered to DRMO Bl dg. 4286, |ocated at 80th St and Tank
Destroyer Blvd, phone 287-2723, Monday- Thursday, 0730-1300.

Servi ceable Pallets: Serviceable pallets are to be delivered to Post
Recycling Center Bldg. 4621, located at 65th St. and Rail head Dr., phone
287- 6732, Monday- Friday, 0730-1600.)

Freon: Freon shall be collected in 50 pound retrievable containers
and turned in to DPWsupply, Bldg. 4406, 77th and \Warehouse, phone
288- 2383, Monday- Thursday, 0630-1700. An enpty container will be furnished
upon turn-in of the full container. Each container nust be labeled (R-12,
R-22, etc.) and shall not be mxed. |If Freon is unintentionally nixed, the
Contractor shall properly |abel the container as nixed and informthe DPW
supply of the suspected m xture.

Regul at ed Wast e: Regul at ed wastes such as liquid waste, fluorescent
light bulbs, oil filters, ordinance, explosives, pressurized gases, PCB
bal | asts, paints, solvents, antifreeze, pesticides, herbicides, radioactive
mat eri al, and bi ohazardous material are not accepted at the landfill.

Regul ated waste shall be delivered to the DPWWaste C assification Unit,

Bl dg. 1345, located at 37th and North Ave., phone 288- SNAP, Monday- Fri day,
0800- 1600, unl ess otherw se specified in the Contract. All turn-ins are by
appoi ntnent only. Call the DPWC assification Unit, 288-7627, to schedul e
an appointment. The DPWC assification Unit can help contractors with
contai ners, packing procedures, waste classifications, and state
notification.

Asbestos: Generator nanifests nust be obtained fromthe DPW Wste
Classification Unit, Bldg. 1345, located at 37th and North Ave, phone

288- 7627, Monday- Friday, 0800-1600. The transporter must have two
originally signed mani fests and then give the landfill 24 hours prior

noti ce, phone 532-2256. Delivery of asbestos containing material (ACM,
friable and non-friable, must be made prior to 1200 on the day of delivery.
Al ACM nust be doubl e bagged, in an enclosed trailer, off-1oaded by hand
and the driver nust have two originally signed nmanifests. One |arge bundle
is not acceptable due to the possibility of bag breakage upon off-1oading
and di sposal activities. Non-friable ACMthat has been damaged or has the
potential of being damaged by of fl oadi ng, grinding, cutting, sanding,

di sposal or other invasive actions nust al so be doubl e bagged.
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Speci al Wastes: Properly characterized special wastes including fue
(TPH) contaninated soils (<1500 ppn), and denolition debris contani nated
with |l ead paint (TCLP <5.0 ng/L) are allowed in the landfill.
Docurent ati on of all characterization tests nust be provided to the Fort
Hood DPW Waste C assification Unit and the landfill nanager a m ni mum 48
hours prior to delivery of the naterial to the landfill. The Transporter
nmust have a properly conpleted nanifest at the tine of delivery to the
landfill. Copies of the Landfill's Waste Acceptance Pl an, which contains
specific requirenments for disposal of the materials may be obtained from
DPW Envi ronment al , phone 287-8713; DPW Services, phone 287-9606 or 288-7842;
or the Landfill Operating Contractor, phone 532-2256.

The requirenents of this clause are not intended to linmt the Contractor's
rights; the Contractor nay di spose of recycl able, salvageable, regul ated
materials in any |lawful manner the Contractor chooses outside of Fort Hood
boundaries to the extent allowed by other contract provisions.

1.5.1 Landfill Perm't

Contractor shall conplete the attached Landfill Permit and give copies,

| am nated or inserted in page protectors, to drivers so that the drivers
could leave themin their trucks. Drivers can just hand the pernit to the
scal e operator at the landfill rather than having to remenber al

i nformation.

1.6 CUSTOVER SERVI CE | NSPECTI ONS
1.6.1 Certification Requirements

The Rul es and Regul ations for Public Water Systens (TNRCC publication
nunber RG 193) require a custonmer service inspection certification before
provi di ng continuous water service for the follow ng conditions: New
construction involving plunmbing or nechanical systens; or Material

i mprovenent, correction, or addition to plunbing or nechani cal systens.

1.6.2 I nspection

The Custoner Service Inspection certifies that for work done under this
contract:

A.  No direct connection between the public drinking water supply and a
potential source of contam nation exists;

B. No cross-connection between the public drinking water supply and a
private water system exists;

C. No connection exists which would allow the return of water used for
condensi ng, cooling industrial processes back to the public
wat er suppl y;

D. No pipe or pipe fitting which contains nore than 8.0 percent |ead
exists in private water distribution facilities installed on or
after July 1, 1988; or

E. No solder or flux which contains nore than 0.2 percent |ead exists
in private water distribution facilities installed on or after
July 1, 1988.

1.6.3 | nspecti on Personne
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Custonmer Service Inspections nust be perforned by personnel neeting the
requirements described in the Rules and Regul ations for Public Water Systens.
Exampl es are individuals licensed by the Plunbi ng Examni ners Board

(Li censed Plunbers or Plumbing Inspectors) or Certified Waterworks
Qperators and nenbers of other water-rel ated professional groups who hold

an endorsenment granted by the comission or its designated agent (have been
to the 10 hour training approved by TNRCC).

1.6.4 I nspection Certification Form

Oiginal copies of the Custoner Service Inspection Certification shall be
provided to the Contracting Officer's Representative prior to final

i nspection and acceptance. Certification forns will be maintained by the
Fort Hood DPW Water and Wastewater Utility representative. A sanmple form
is provided at the end of this section. The form (appendix D) can al so be
downl oaded fromthe TNRCC s hone page at the web site
http://info.sos.state.tx.us/fids/30 0290 0047-22. htm .

1.7 Appendi x F Sanpl e Backfl ow Preventi on Assenbly Test & Maint. Report

The certificate "Appendi x F. Sanpl e Backfl ow Preventi on Assenbly Test and
Mai nt enance Report" is attached at the end of this section.

PART 2 PRODUCTS ( NOT APPLI CABLE)

PART 3 EXECUTI ON
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3.1 FORNVS
3.1.1 Landfill Perm't

LANDFI LL PERM T
US ARMY Corps of Engi neers

CCE POC and tel ephone phone nunber:

Contract Narme:

Contract Nunber:

Contract conpletion date or end of authorization date:

Buil ding or areas affected (i.e., Soldier's Devel opment Center):

Prime Contractor's Nane:

Contractor POC and phone (i.e. soneone on site that can get immediate
action):
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3.1.2 Appendi x D. Custoner Service Inspection Certificate
Fi gure: 30 TAC 8§290.47(d) Page 1 of 2
Fi gure: 30 TAC 8§290. 47(d)
Appendi x D. Customer Service Inspection Certificate

Custonmer Service Inspection Certificate

Name of PWS PWs |.D. #
Locati on of Service

Reason for |nspection: New construction
Exi sting service where contam nant hazards are suspected [ 1]
Maj or renovation or expansion of distribution facilities [ 1]

I , upon inspection of the private water
distribution facilities connected to the aforenentioned public water supply
do hereby certify that, to the best of my know edge:

(1) No direct connection between the Conpl i ance Non- Conpl i ance
public drinking water supply and a

potential source of contam nation exists.

Potential sources of contami nation are

i solated fromthe public water system by

an air gap or an appropriate backfl ow

prevention assenbly in accordance with

Conmi ssi on regul ati ons. [ 1] [ 1]

(2) No cross-connection between the
public drinking water supply and a

private water system exists. Were an
actual air gap is not maintained between
the public water supply and a private

wat er supply, an approved reduced
pressure-zone backfl ow prevention assenbly
is properly installed and a service
agreenent exists for annual inspection and
testing by a certified backfl ow prevention
assenbly tester. [ 1] [ 1]

(3) No connection exists which would all ow

the return of water used for condensing,

cooling or industrial processes back to the

public water supply. [ 1] [ 1]

(4) No pi pe or pipe fitting which contains

nore than 8.0% | ead exists in private water

distribution facilities installed on or

after July 1, 1988. [ 1] [ 1]

(5) No sol der or flux which contains nore

than 0.2% | ead exists in private water

distribution facilities installed on or

after July 1, 1988. [ 1] [ 1]

| further certify that the following naterials were used in the
installation of the private water distribution facilities:

http://info.sos.state.tx.us/fids/30_0290 _0047-22. ht n
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Fi gure: 30 TAC 8§290.47(d) Page 2 of 2
Service lines Lead [ ] Copper [ ] PVC[ ] Oher [ ]
Sol der Lead [ ] Lead Free [ ] Solvent Wld [ ] Oher [ ]

| recognize that this docunent shall becone a permanent record of the
af orenmenti oned Public Water Systemand that | amlegally responsible for
the validity of the information |I have provided.

Renmar ks:

Si gnature of | nspector Regi strati on Nunber
Title Type of Registration
Dat e

http://info.sos.state.tx.us/fids/30_0290 _0047-22. ht n
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VWHEN THE SECTION IS PDF' D, REPLACE THI S PAGE W TH THE CERTI FI CATE Appendi x
F: Sanpl e Backfl ow Prevention Assenbly Test and Mai nt enance Report form
The pdf'd version of this certificate is | ocated at G\ D2\ New\ PDF FORM

\ 01368- F- Backf | ow. pdf.

-- End of Section --
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SECTI ON 02746

RESI N MODI FI ED PAVEMENT SURFACI NG MATERI AL
AMEL

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 gnation only.

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO MP 1 (1998) Provi si onal Specification for
Performance Graded Asphalt Bi nder

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

ASTM C 88 (1999a) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul f at e

ASTM C 127 (1988; R 1993el) Specific Gavity and
Absor ption of Coarse Aggregate

ASTM C 128 (1997) Specific Gravity and Absorption of
Fi ne Aggregate

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

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

ASTM C 150 (1999a) Portl and Cenent

ASTM C 566 (1997) Evaporabl e Total Moisture Content

of Aggregate by Drying

ASTM C 618 (1999) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzol an for Use as a M neral
Adm xture in Concrete

ASTM D 70 (1982; R 1997) Specific Gavity and
Density of Seni-Solid Bitum nous Materials

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 140 (2000) Sampling Bitum nous Materials

ASTM D 995 (1995b) M xing Plants for Hot-M xed,

Hot - Lai d Bitum nous Paving M xtures

ASTM D 1461 (1985; R 1994) Mdisture or Volatile
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Distillates in Bitum nous Paving M xtures

ASTM D 1559 (1989) Resistance to Plastic Flow of
Bi t um nous M xtures Using Marshall
Appar at us

ASTM D 2041 (1995) Theoretical Maxi mum Specific
Gravity and Density of Bitum nous Paving
M xt ur es

ASTM D 2172 (1995) Quantitative Extraction of Bitunmen

From Bi t um nous Pavi ng M xtures

ASTM D 2216 (1998) Laboratory Deternination of Water
(Moi sture) Content of Soil, and Rock

ASTM D 3381 (1992; R 1999) Viscosity-G aded Asphalt
Cenent for Use in Pavenent Construction

ASTM D 4125 (1994el ) Asphalt Content of Bituni nous
M xtures by the Nucl ear Method

ASTM D 4791 (1999) Flat Particles, Elongated
Particles, or Flat and El ongated Particles
i n Coarse Aggregate

ASTM D 5444 (1998) Mechani cal Size Anal ysis of
Extracted Aggregate

ASTM D 6307 (1998) Asphalt Content of Hot M x Asphalt
by Ignition Method

CORPS OF ENG NEERS ( CCE)

CCE CRD-C 300 (1990) Specifications for Menbrane-Form ng
Conpounds for Curing Concrete

1.2 SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 04 Sanpl es

pen Graded Asphalt Job Mx Formula; G
Job Mx Formula for Slurry Gout; G

Materials required to produce the open graded asphalt m xture
and slurry grout job-mx-fornmulas in the quantities indicated
bel ow.

Aggregates representing each stockpile to be used in the
producti on of the open-graded asphalt m xture:

45 kg each
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Bi t um nous Materi al 19 liters
Slurry Grout Sand 23 kg
Fl'y Ash 23 kg
Cenent 23 kg
Cross Polyner Resin 4 liters

Sanpl es shall be delivered, along with the Contractor's
prelimnary job mx fornulas, 60 days before starting production
to the Central Texas Resident Ofice.

SD-06 Test Reports

Coarse Aggregate; G

Coarse and Fine Aggregates; G

Open- Graded M x Aggregate; G

Bi tum nous Material; G

Slurry Grout Sand; G

Filler (Fly Ash); G

Job Mx Formula for Slurry Gout; G

Contractor Quality Control; G

Contractor qualifications shall show that he has been engaged in
t he successfull installation of Resin Mdified Pavenent for at
| east one previous project; G

Aggregate and QC test results. Slurry grout viscosity tests
shal | be conducted inmediately prior to application on the
paverment surface and 30 minutes thereafter.

SD-07 Certificates

Cenment; G
Cross Polymer Resin; G
Curing Conpound; G

Copi es of certificates.
1.3 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
1.3.1 Asphalt M xi ng Pl ant

The bitum nous asphalt plant shall have enough capacity to produce the
gquantities of bitum nous m xtures required for the project. Plants used
for the preparation of hot-nix asphalt shall conformto the requirenents of
ASTM D 995 with the foll ow ng changes:

a. Testing Facilities. The Contractor shall provide |aboratory
facilities at the plant for the use of the Governnment's acceptance testing
and the Contractor's quality control testing.

b. Storage Bins. Use of storage bins for tenporary storage of hot-m x
asphalt will be permtted as follows:

(1) The asphalt mxture may be stored in insul ated storage bins
for a period of time not exceeding 1 hour.

(2) The asphalt plant shall have enough capacity to produce
the quantities of asphalt mxtures required for the project. Hauling
equi prent, pavi ng machines, rollers, mscellaneous equi pnent, and tools
shal |l be provided in sufficient nunbers and capacity and in proper worKking
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condition to place the asphalt paving m xtures at a rate equal to the plant
out put .

1.3.2 Asphal t Paver

Asphalt pavers shall be self-propelled, with an vibrating screed, heated as
necessary, and shall be capabl e of spreading and finishing courses of

hot -m x asphalt which will neet the specified thickness, snpothness, and
grade. The paver shall have sufficient power to propel itself and the
haul i ng equi pnent wi t hout adversely affecting the finished surface.

1.3.3 Recei vi ng hopper

The paver shall have a receiving hopper of sufficient capacity to pernit a
uni form spreadi ng operation. The hopper shall be equipped with a

di stribution systemto place the nmixture uniformly in front of the screed
wi t hout segregation. The screed shall effectively produce a finished
surface of the required evenness and texture w thout tearing, shoving, or
gougi ng the nixture.

1.3.4 Aut omati ¢ Grade Control

If an automatic grade control device is used, the paver shall be equipped
with a control system capable of autonatically nmaintaining the specified
screed el evation. The control systemshall be autonatically actuated from
either a reference line and/or through a system of nechani cal sensors or
sensor-di rected nechani sns or devices which will maintain the paver screed
at a predeterm ned transverse slope and at the proper elevation to obtain
the required surface. The transverse slope controller shall be capabl e of
mai ntai ning the screed at the desired slope within plus or mnus 0.1
percent. The transverse slope controller shall not be used to control
grade. The controls shall be capable of working in conjunction with any of
the followi ng attachments:

a. Ski-type device of not less than 9.14 m in |ength.
b. Taut stringline set to grade.
c. Short ski or shoe for joint matching.
d. Laser control
1.3.5 Slurry G out
The additional requirenents for production of slurry grout for the Resin
Modi fi ed Pavenent (RWMP) are a concrete batch plant, a ready m x truck, or
portable mxer for grout mxing, and small 1.8 netric ton (2 ton)
(maxi num) tandem steel wheeled vibratory roller for conpaction of RWP
1.4  SAWPLI NG AND TESTI NG
1.4.1 Aggr egat es
1.4.1.1 Gener a
ASTM D 75 shall be used in sanpling coarse and fine aggregates. Points of
sampling will be designated by the Contracting Officer. All tests

necessary to deternine conpliance with the specified requirenents shall be
made by the Contractor, using a Corps of Engineers certified Comercia
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Laboratory.

1.4.1.2 Sour ces

Sources of aggregates shall be selected well in advance of the tinme when
the materials are required in the work. Sanples shall be subnitted 60 days
before starting production. |If a sanple of nmaterial fails to neet the

specified requirenents, the nmaterial represented by the sanple shall be
repl aced, and the cost of testing the replaced sanple shall be at the
Contractor's expense. Approval of the source of the aggregate does not
relieve the Contractor of the responsibility to deliver aggregates that
neet the specified requirenents.

1.4.2 Bi t um nous Materials

Sanpl es of bitunm nous materials shall be obtained in accordance with ASTM D
140. Sources shall be selected well in advance of the tine materials wll
be required for the work. |In addition to the initial qualification testing
of bitum nous materials, sanples shall be obtained and tested before and
during construction when shipnments of bituminous materials are received, or
when necessary to assure that sonme condition of handling or storage has not
been detrinental to the bitum nous materi al

1.5 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS
1.5.1 M neral Aggregates

M neral aggregates shall be delivered to the site of the bitum nous m xi ng
pl ant and stockpiled in such a manner as to preclude segregation or
contam nati on with objectionable nateri al

1.5.2 Bi t um nous Materials

Bi tum nous materials shall be maintained bel ow a tenperature of 150 degrees
C during storage and shall not be heated by the application of a direct
flane to the walls of storage tanks or transfer lines. Storage tanks,
transfer |ines and wei gh buckets shall be thoroughly cl eaned before a
different type or grade of bitumen is introduced into the system

1.5.3 Slurry Grout Sand

Slurry grout sand shall be stored at the grout production site to prevent
contam nation with foreign materials and saturation with rain water

Moi sture content of this sand shall be determ ned just prior to grout
production so that corrections to the job mx fornula water content can be
made to conpensate for any noisture in the sand.

1.5. 4 Cenentitious Materials

The tenperature of the cenmentitious materials, as delivered to storage at
the site, shall not exceed 65 degrees C

1.6 ACCESS TO PLANT AND EQUI PMENT

The Contracting O ficer shall have access at all tines to all parts of the
bi tum nous plant for checking adequacy of any equi prment in use; inspecting
operation of the plant; verifying weights, proportions, and character of
mat eri al s; and checki ng tenperatures maintained in preparation of the

m xt ures.
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PART 2 PRODUCTS
2.1  AGCGREGATE

Aggregate shall consist of crushed stone, or crushed gravel w thout sand or
other inert finely divided mneral aggregate. The portion of materials
retained on the 4.75 nm sieve shall be known as coarse aggregate, the
portion passing the 4.75 mm sieve and retained on the O 075 mm sieve as
fine aggregate. Sieve analysis of coarse and fine aggregates shall be
conducted in accordance with ASTM C 136.

2.1.1 Coar se Aggregate

Coarse aggregate shall consist of sound, tough, durable particles, free
fromadherent filnms of matter that would prevent thorough coating with the
bi tumi nous material. The percentage of wear shall not be greater than 40
percent when tested in accordance with ASTM C 131. The magnesi um sul fate
soundness | oss shall not exceed 18 percent, after five cycles, when tested
in accordance with ASTM C 88. Aggregate shall contain at |east 75 percent
by wei ght of crushed pieces having two or nore fractured faces. The area
of each fractured face shall be equal to at |east 75 percent of the
smal | est nid-sectional area of the piece. Wen two fractured faces are
contiguous, the angle between the planes of fractures shall be at |east 30
degrees to count as two fractured faces. Fractured faces shall be obtained
by artificial crushing.

2.1.2 Crushed Aggregates

Particle shape of crushed aggregates shall be essentially cubical

Quantity of flat (width to thickness ratio greater than 3) and el ongated
particles (width to length ratio greater than 3) in any sieve size shal
not exceed 8 percent by weight, when determ ned in accordance with ASTM D
4791.

2.1.3 pen- Graded M x Aggregate

The gradations in Table | represent the limts which shall deternine the
suitability of open-graded m x aggregate for use fromthe sources of supply.

The aggregate, as finally selected, shall have a gradation within the
l[imts designated in Table | and shall not vary fromthe lowlimt on one
sieve to the high limt on the adjacent sieve, or vice versa, but shall be
uniformy graded fromcoarse to fine.

TABLE |

OPEN- GRADED M X AGGREGATE

Si eve Size Percent by Wi ght Passing
19 mm 100

12.5 mm 54- 76

9.5 mm 38- 60

4.75 mm 10- 20

2.36 mm 8- 16

0.60 nmm 4-10

0. 075 nmm 1-3
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Table | is based on aggregates of uniformspecific gravity; the percent
passi ng vari ous sieves nay be changed by the Contracting O ficer when
aggregates of varying specific gravities are used. Adjustnments of

per cent ages passing various sieves may be directed by the Contracting
O ficer when aggregates vary nore than 0.2 in specific gravity.

2.1. 4 Slurry Grout Sand

Slurry grout sand shall consist of clean, sound, durable, particles of
processed silica sand that neet the requirements for wear and soundness
specified for coarse aggregate. The sand shall contain no clay, silt, or
ot her objectionable natter. The gradations in Table Il represent the
l[imts which shall deternine the suitability of silica sand for use from
t he sources of supply.

TABLE 11

FI NE SAND FOR SLURRY GROUT

Si eve Size Percent by Wi ght Passing
1.18 mm 100

0. 600 nm 95-100

0. 075 mm 0-2

The sand gradati ons shown are based on sand of uniform specific gravity,
and the percentages passing the various sieves will be subject to
appropriate correction by the Contracting O ficer when aggregates of
varying specific gravities are used.

2.1.5 Filler (Fly Ash)

Fly ash shall have at |east 95 percent by weight of nmaterial passing the
O 075 mm sieve. Fly ash shall conformto ASTM C 618 C ass F requirenents.

2.2 Bl TUM NOUS MATERI AL

Bi tum nous material shall conformto the requirements of ASTM D 3381 and
shal |l be of the viscosity grade AC-20 with an original penetration of 40 to
100.

2.3 CEMENT

The cenent used in the slurry grout shall be portland cenent conformng to
ASTM C 150, Type II

2.4 CROSS POLYMER RESI N

A cross polyner resin of styrene and butadi ene, Prosalvia L7, shall be
utilized as a plasticizing and strength produci ng agent. After mxing the
resin into the slurry grout, the mxture shall have a viscosity which would
allowit to flow froma Marsh Cone in accordance with Table Il11. A Marsh
cone has dinmensions of 155 mm base inside dianeter, tapering 315 mm to a
tip inside dianeter of 10 mm. The 10 mm di ameter neck shall have a

| ength of 60 nm .
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TABLE 111

SLURRY GROUT VI SCOSI TY

Time El apsed After Mar sh Fl ow

Addi tion of PL7 Cone Viscosity
0O to 30 m nutes 8 to 10 seconds
After 30 m nutes 9 to 11 seconds

2.5 CURI NG COVPOUND

Menbr ane-form ng curing conpound shall be white pigmented conpounds
conform ng to COE CRD-C 300

2.6 JOB M X FORMJLA FOR OPEN- GRADED ASPHALT AND SLURRY GROUT
2.6.1 Open Graded Asphalt Job M x Fornmul a

The Job Mx Formula (JMF) for the open graded bitum nous m xture shall be
furni shed by the Contractor and approved by the Government. No paynent
will be nade for mixtures produced prior to the approval of the JMF by the
Contracting Oficer.

2.6.1.1 Initial Laboratory Procedure

(1) Sanpl e aggregates according to ASTM D 75 and asphalt cenent
according to ASTM D 140. An open-graded asphalt concrete mx
design requires a mninmumof 45 kg of each aggregate stockpile
and 15 L of asphalt cenent.

(2) Oven dry aggregate stockpile sanples and conduct a sieve

anal ysis (ASTM C 136) on each sanple. Determ ne the conbination
of aggregate stockpiles that results in a gradation closest to the
center of the limting gradation band. This stockpile conbination
wi Il beconme the blending formula for the open-graded asphalt
concr et e.

(3) Measure apparent specific gravity of aggregates (ASTM C 127
and ASTM C 128) from each stockpile used in the final gradation
Cal cul at e apparent specific gravity of conbi ned aggregates using
t he bl ending fornul a percentages. Measure specific gravity of
asphalt cement (ASTM D 70).

(4) Estimate the optimum asphalt content using the foll ow ng
equati on:

Opti mum asphalt content = 8.61(0.21G + 5.4S + 7.2s + 135f)% 2 =sG

wher e

SG = apparent specific gravity of the conbi ned aggregates

G = percentage of material retained on the 4.75 mm sieve

S = percentage of material passing the 4.75 mm and retained on
the 0.6 mm sieve

s = percentage of material passing the 0.6 nm.sieve and retained
on the 0.075 mm sieve
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f = percentage of material passing 0.075 nmm sieve

(5) Round the cal cul ated opti mum asphalt content value to the
nearest tenth of a percent. Use this asphalt content val ue al ong
with two asphalt contents above this anmobunt and two asphalt
contents below this anmount in the production of mx design
sanples. Use 0.5 percent above and bel ow the optimumand 1.0
percent above and bel ow the optimum as the four additional asphalt
contents. Calculate maxi numtheoretical specific gravities for
each of these five asphalt cenment contents using ASTM D 2041.

2.6.1.2 Speci men Production

Using the five m x design asphalt contents, produce three 100 nm di aneter
Mar shal | speci mens at each asphalt content according to ASTM D 1559, except
as stated below. Use approximately 800 grans of conbined aggregates
followi ng the previously detern ned aggregate blending fornula for each
speci men. Just before mixing, the tenperature of the aggregates should be
145 + 5°C and the asphalt cement should be 135 + 5°C . Wth nornal m xing
procedures, the tenperature of the asphalt mxture during conpaction is 120
+ 5°C . Conpact the open-graded asphalt concrete specinens with 25 bl ows
froma 4.5 kg Marshall hand hammer on one side of each specinen. Allow
the specinens to air cool for a mninmmof 4 hours before carefully
renovi ng from nol ds

2.6.1.3 Measuring voids total mx (VTM

(1) Measure the VIM of each open-graded speci men using the
follow ng forml a:

VIM= (1 - WIAIR /Volune * 1/SGT) * 100
wher e

WFAIR = dry wei ght of specinen in grans
Vol unme =0. 785(D)2(H)

D = dianeter in cm

H = height in cm

SGT = maxi mum theoretical specific gravity

(2) Calculate the average VIM for each of the five asphalt cenent
contents. Select the optimum asphalt content as that which
resulted in a VTM val ue closest to 30.0 percent. |If no VIM
averages are in the 30.0 percent range, then make adjustnents to

t he aggregate gradation to achieve the proper void content.
Opti mum asphalt contents resulting in average VIMvalues in the 25
to 35 percent range are acceptable, but due to normal production
and construction variations, the JW shall be based on a mx
design that provides a 28 to 32 percent VIMvalue is required.

Typi cal optimum asphalt contents are between 3.5 and 4.5 percent.

2.6.1. 4 Job-M x Fornula Submtta

(1) The open-graded asphalt concrete job-mx formula will consi st
of the follow ng information:

(a) Percentage of each aggregate stockpile.
(b) Percentage passing each sieve size for the bl ended aggregate.

SECTI ON 02746 Page 9



Ft Hood Vehi cl e Mai nt enance Shop FHVMF
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 02- B- 0006

(c) Percentage of bitunen.
(d) Tenperature of discharged asphalt m xture.
(e) Voids total mx percentage.

(2) The target tenperature of the asphalt mxture when it is

di scharged fromthe m xing plant should be 125 £+ 5°C . The
contractor shall adjust the tenperature depending on the anbient
tenperatures and the haul distance fromthe asphalt plant to the
job site to neet the | ay-down tenperature

2.6.2 Job Mx Formula for Slurry G out
The Job-M x Fornmula (JMF) for the slurry grout shall be furnished by the
Contractor and approved by the Government. The slurry grout job mx
formul a shall be devel oped using the proportions given in Table V.

TABLE V

RESI N MODI FI ED CEMENT SLURRY GROUT M XTURE PROPORTI ONS

Mat eri al Percent by Wi ght

Silica Sand 16- 20

Fl'y Ash 16- 20

Wt er 22-26

Portl and Cenent 34-40

Cross Polyner Resin 2.5-3.5
Approximately 12 to 15 kg of mixed slurry grout will fill in one square

nmeter (25 mm thickness) of open graded bitumi nous nmixture with 25 to 35
percent voids total mx

2.6.2.1 Initial Laboratory Procedure

(1) Mnimmsanple size is 23 kg for cenent, sand, and fly ash;
and is 4 L for resin additive.

(2) Using the grout material proportions specified in Table V,
develop a matrix of initial job-mx formulas for |aboratory
viscosity testing. The goal of the grout mx design is to produce
a material fornulation, which results in a field Marsh Fl ow Cone
viscosity of 8.0 to 10.0 seconds. The initial fornulations shal
ensure that a grout fornulation can be produced with a Marsh
viscosity no greater than the 10.0 seconds maximum This is
acconpl i shed by testing grout fornulations with relatively high

w c ratios and the maxi mum al | owabl e amount of resin additive.

(3) The grout's wc ratio shall be between 0.65 to 0.75, unless
approved by the Contracting Oficer Representative. Higher wc
rati os are sonetimes necessary to produce grout with Marsh Fl ow
viscosity less than the 10.0-second maxi mum val ue. Therefore, the
focus of the initial grout viscosity tests is to determ ne the
mnimmWCratio that will produce a grout viscosity |less than or
equal to 10.0 seconds. The resin additive serves as a plasticizer
whi ch reduces grout viscosity while reducing the anpbunt of water
required.

(4) The standard | aboratory grout batch size should be in the 4 to
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2.6.2.2

2.6.2.3

5 kg range. Calculate the material batch weights based on the
desired proportions. Miltiple grout viscosity tests are
facilitated by first blending the dry ingredients (cenent, sand,
fly ash) for each test sanple and then adding the appropriate
amount of water and resin additive during the nixing process.
These dry ingredi ent batches should be kept in air-tight
containers to prevent |loss of nmaterial or contamination before
m xing. Replicate two sanples per blend for grout viscosity
testi ng.

M xi ng

(1) The equi pnent needed to effectively mix the resin grout

i ncludes a | aboratory mxer equipped with a wire whip m xing
attachment and approximately 10 L capacity m xing bow, a
calibrated set of weight scales, and various snmall containers to
wei gh and transfer nmix water and resin additive.

(2) Place dry ingredients into m xing bow and adjust the bow
hei ght so that the wire whip is just off of or touching the bottom
and the sides of the bowl. Begin mxing the dry ingredients at a
sl ow speed and i medi ately add the appropriate anount of water
Once all of the water is added, speed up the mxer to a point
where the grout is being thrown onto the sides of the m xing bow
M x the grout at this high speed for 5 ninutes, then add the
appropriate anmount of resin additive. Mx the grout again at a
hi gh m xi ng speed for an additional 3 mnutes before testing for
Marsh Fl ow vi scosity.

Vi scosity Testing

(1) The equi pnent needed to neasure grout viscosity includes a
Marsh Fl ow Cone, a 1,000 mL glass or clear plastic graduated
cylinder beaker, a 1,500 nL (approximately) enpty beaker or
bucket, and a stopwatch.

(2) Inediately after mixing the grout, transfer the grout from

the m xing bowl to the enpty beaker or bucket. Take note of any

l unps of material or excess sand in the bottomof the m xing bow .
Excess | unps indicate i nadequate m xi ng and render the grout

usel ess for viscosity testing. Immediately fill the Marsh Fl ow

Cone with about 1,100 nL of grout. A consistent head of grout in

the flow cone is achieved for all viscosity tests by narking an
1,100 nL fill line inside the flow cone. The flow cone outlet is
pl ugged by sinply placing one's finger over the outlet opening.

I mredi ately after the flow cone is filled to the 1,100 nL fill
line, position the cone over the 1,000 nL graduated beaker

Rel ease the grout opening and start the stopwatch tiner

si mul taneously. Measure the tinme of flowfor 1 L of grout from

the flow cone to the nearest tenth of a second.

(3) Record each test sanple's viscosity, averaging the two
replicates for each blend. Adjust the grout m x proportions as
needed with the foll owi ng considerations:

(a) Any grout viscosity between 8.0 and 10.0 seconds is
acceptable. It should be noted; however, that when field
construction tenperatures are expected to be conparatively high
(greater than 32°C ) and/or the open-graded asphalt concrete voids
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are expected to be considerably low (less than 30 percent), then
| ower viscosity grouts will help to ensure easy grout application
and full grout penetration. |In nost cases, these variables are
unknown; therefore, it is prudent to select the grout fornulation
whi ch has the | owest viscosity.

(b) Select a grout job-mix formula with water and resin
addi tive contents bel ow the maxi mum al |l owable linmts to allow the
Contracting O ficer Representative to approve small additions of
these ingredients in the field if necessary to neet viscosity
requi renents.

(c) Low w c ratios shall be selected, within the viscosity
criteria, to produce grout with higher strengths; reduce the
chances for drying shrinkage cracking; and produce grout which is
nore consistent and better able to keep the sand in suspension
during mxing and pl acenent.

(d) When the sand is noted to settle out of solution during or
i mediately after mixing, the JMF shall be adjusted by reducing
t he amount of sand and increasing the anmount of fly ash (both
within the specified tol erances).

(e) If the viscosity requirenents cannot be net, the Contractor
shal | change the source of naterials. Typical problens to
i nvestigate include the following: grout sand which is too
coarse, portland cement which is highly reactive during the early
stages of the hydration process, fly ash with excess cenentitious
nat ur e.

2.6.2.4 Job-Mx Formula Submitta
The grout job-mix formula will consist of the follow ng information

(1) Percentage (by weight) of each mi xture ingredient rounded to
the nearest tenth of a percent.

(2) Type and source of portland cenent.
(3) Source of fly ash, silica sand, and resin additive.
(4) Marsh Fl ow Cone viscosity of job-mx-fornula grout.
PART 3 EXECUTI ON
3.1 WEATHER LI M TATI ONS
The bitum nous m xture shall not be placed upon a wet surface, in rain, or
when the surface tenperature of the underlying course is less than |10
degrees C. Once the bitum nous m xture has been placed, and if rain is
i mm nent, protective materials consisting of rolled polyethyl ene sheeting
at least 0.1 mm thick of sufficient length and width to cover the m xture
shall be placed. |If the open graded bitum nous m xture becones saturat ed,
the Contractor shall allow the pavenent voids to thoroughly dry out prior
to applying the slurry grout.
3.2 PREPARATI ON OF OPEN GRADED M XTURES

Rates of feed of aggregates shall be regulated so that npisture content and
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tenperature of aggregates will be within tol erances specified. Aggregates
and bitunmen shall be conveyed into the nixer in proportionate quantities
required to neet the JM. Mxing tine shall be as required to obtain a

uni form coating of the aggregate with the bitum nous material. Tenperature
of bitumen at time of mxing shall not exceed 135 degrees C. Tenperature
of aggregate in the nixer shall not exceed 150 degrees C when bitunen is
added. Overheated and carboni zed m xtures or m xtures that foam shall not
be used.

3.3 WATER CONTENT OF AGGREGATES

Dryi ng operations shall reduce the water content of mxture to | ess than
0.75 percent. Water content shall be determ ned in accordance with ASTM D
2216; wei ght of sanmple shall be at |east 500 grams. The water content
shall be reported as a percentage of the total m xture.

3.4 STORAGE OF M XTURE

The open graded bitum nous m xture shall not be stored for |onger than one
hour prior to hauling to the job site.

3.5 TRANSPORTATI ON OF M XTURE

Transportation fromthe mxing plant to the job site shall be in trucks
havi ng tight, clean, snmooth beds lightly coated with an approved rel easing
agent to prevent adhesion of mixture to truck bodies. D esel fuel shal

not be used as a rel easing agent. Excessive release agent shall be drained
prior to |loading. Each |oad shall be covered with canvas or other approved
material of anple size to protect mixture fromthe weather and to prevent

| oss of heat. Loads that have crusts of cold, unworkable material or have
become wet will be rejected. Hauling over freshly placed material will not
be permtted.

3.6 TEST SECTI ON

Prior to full production, and in the presence of the Contracting Oficer
Representative, the Contractor shall prepare and place a quantity of open
graded bitum nous m xture and slurry grout according to the JM-. The test
section shall be a m nimmof 30 nmeters long and 6 neters w de placed in
one section and shall be of the same depth specified for the construction
of the course which it represents. The equi pment used in construction of
the test section shall be the sane type and weight to be used on the

remai nder of the course represented by the test section. The test section
shal |l neet the requirenents specified in paragraph ACCEPTABILITY OF WORK
If the test section should fail to nmeet these requirenments, the necessary
adjustments to the m x design, plant operation, and/or construction
procedures shall be made. Additional test sections, as required, shall be
constructed and eval uated for conformance to the specifications at the
Contractor's expense. A representative for the resin nmanufacturer shall be
on site during the test section construction and during the initial

pl acenent .

3.7 SURFACE PREPARATI ON OF UNDERLYI NG COURSE
Prior to placing of open graded bitum nous m xture, the underlying course
shal |l be cleaned of all foreign or objectionable matter with power broons

and hand broons.

3.8 TACK COATI NG
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| mredi ately before placing open-graded asphalt m x, contact surfaces of
previously constructed pavenent shall be sprayed with a coat of bituni nous
material as specified in Section 02748 Bl TUM NOUS AND PRI ME TACK COAT.

3.9 PLACI NG OPEN GRADED BI TUM NOUS M XTURE

The m x shall be placed at a tenperature of not |ess than 80 degrees C.
Upon arrival, the mixture shall be spread to the full width (mninm3
nmeters ) by a bitumnous paver. It shall be struck off in a uniformlayer
to a depth that, when the work is conpleted, will produce the required

t hi ckness indicated. The speed of the paver shall be regulated to
elimnate pulling and tearing of the bitunmi nous mat. Unl ess ot herwi se
directed, placenent of the m xture shall begin along the center line of a
crowned pavenent or along the highest side of a sloped cross-section. The
m xture shall be placed in consecutive adjacent strips. On areas where
irregularities or unavoi dabl e obstacl es make the use of mechanica
spreadi ng and finishing equipnment inpractical, the nmxture may be spread,
raked, and luted by hand tools. The longitudinal joint in the RVP shall be
of fset fromthe longitudinal joint in the underlying asphalt pavenment by at
| east 300 nm .

3.9.1 Rol |l ers

Small (1.8 metric ton maxi num tandem steel wheel vibratory rollers shal
be used to smooth over the surface of freshly placed open graded bitumn nous
m xture. The vibratory unit shall be turned off during snoothing of the

bi tum nous mixture. Rollers shall be in good condition, capable of
operating at slow speeds to avoid di spl acement of the bitum nous nixture.
The nunber, type, and weight of rollers shall be sufficient to roll the

m xture to the voids total mix requirement of 25 to 35 percent while it is
still in a workable condition. The use of equipnent which causes excessive
crushing of the aggregate will not be permitted.

3.9.2 Snmoot hi ng of OQpen Graded Bitum nous M xture

The open graded bitum nous nixture shall be snpothed with one to three
passes of the prescribed roller wthout vibration. The tenperature of the
freshly placed open graded bitum nous nixture shall be | ow enough to
prevent excessive shoving or cutting of the mat under the roller

3.9.3 Protecti on of Ungrouted Pavenent

The Contractor shall protect the ungrouted pavenent and its appurtenances
fromtraffic and agai nst contanination fromnmud, dirt, w nd bl own debris,
wat erborne material, or any other contam nation which could enter the void
spaces of the open graded bitum nous m xture before grout application
Prot ecti on agai nst contami nati on shall be acconplished by keeping the
construction site clean and free of such contam nants and by covering the
ungrout ed pavenent with protective materials when directed by the
Contracting Officer. Such protective materials shall consist of rolled
pol yet hyl ene sheeting as described in paragraph WEATHER LI M TATIONS. The
sheeting may be nmounted on either the paver or a separate novabl e bridge
fromwhich it can be unrolled w thout draggi ng over the pavenment surface.

3.10 PREPARATI ON OF SLURRY GROUT

The slurry grout shall be mxed using a batch plant, portable m xer and/or
ready-m x truck and according to m x proportions stated in the approved
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JMF.  The cross polymner resin shall be added to the mixture after all other
i ngredi ents have been thoroughly m xed. When using ready-m x trucks for
transporting slurry grout, the grout m xture shall be thoroughly m xed at
the job site inmediately before application for a m ni mum of 10 ni nutes.
Thor ough ni xi ng shall be acconplished by rotating the m xing drumat the
maxi mum al | owabl e revol uti ons per m nute.

3.11 PLACI NG SLURRY GROUT

Tenperature of the bitum nous nmixture shall be less than 38 degrees C

bef ore applying grout. Each batch of slurry grout shall be tested at the
job site inmedi ately before placenent and shall be used in the finished
product only if it neets the requirenents specified in paragraph
ACCEPTABI LITY OF WORK. The slurry grout shall be spread over the

bi tum nous m xture using a spreader or squeegees. The application of the
slurry grout shall be sufficient to fill the internal voids of the open
graded bitum nous m xture. The grouting operation shall begin at the

| owest side of the sloped cross-section and proceed fromthe | ow side to
the high side. The practical Iimt for the surface slope of an RWP section
is 2 percent. Pavenent slopes up to 5 percent can be constructed, but
excess hand work and grout overruns are to be expected at slopes greater
than 2 percent. The slurry grout shall be placed in successive paving

lanes with a maximumwi dth of 6 meters . The use of strips of wood | unber
or foanmed rubber to separate each of the grouting | anes and the RWVP from
adj acent pavenents is optional. The direction of the grouting operation

shal |l be the sanme as used to pave the open graded bitum nous m xture. The
small (1.8 netric ton rmaxi num) tandem steel wheel roller (vibratory node)
passi ng over the grout covered bitum nous mxture shall be used to pronote
full penetration of the slurry grout into the void spaces.

3.12 JO NTS
3.12.1 Joi nts Between Successive Lanes of RMP

Joi nts between successive | anes of RW shall be nade ensuring a continuous
bond between the paving lanes. Al RWMP joints shall have the sanme texture,
density, and snoot hness as ot her sections of the course.

3.12.2 Joi nts Between RWMP and Adj acent Pavenents

Joints between the RMP and any surroundi ng pavenent surfaced with portland
cenent concrete shall be saw cut to the full thickness of the RW |ayer and
filled with a joint sealant nmaterial approved by the Contracting Oficer

3.13 CURI NG

The curing compound shall be applied to the finished paverment surface
within 2 hours of the conpleted slurry grout application. The curing
conpound shal |l be applied by neans of a pressurized sprayi ng machi ne.
Application of the curing compound shall be made uniformly in one or two
coats with a total application rate of not nore than 10 square neters per
liter

3.14  PROTECTI ON OF GROUTED PAVEMENT
The Contractor shall protect the pavenent and its appurtenances agai nst
both public traffic and traffic caused by the Contractor's enpl oyees and

agents for a period of 21 days. Any damage to the pavenment occurring prior
to final acceptance shall be repaired or the pavenent replaced at the
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Contractor's expense. 1In order to properly protect the pavenent agai nst
the effects of rain before the pavenent is sufficiently hardened, the
Contractor shall have available, at all times, materials for the protection
of the edges and surfaces of the unhardened RVP. The protective materials
and net hod of application shall be the sane as previously described in
par agr aph WEATHER LI M TATI ONS. Wen rain appears i mmnent, all paving
operations shall stop, and all avail abl e personnel shall begin covering the
surface of the hardened RWP with protective covering.
3.15 CONTRACTOR QUALI TY CONTROL
3.15.1 Ceneral Quality Control Requirenents

The Contractor shall devel op an approved Quality Control Plan. Hot-mx
asphalt for paynent shall not be produced until the Quality Control Plan
has been approved. The plan shall address all elenents which affect the
quality of the paverment including, but not limted to:

a. Mx Design

b. Aggregate G ading

c. Quality of Materials

d. Stockpile Managenent

e. Proportioning

f. Mxing and Transportation

g. Mxture Volunetrics

h. Misture Content of M xtures

i. Placing and Finishing

j. Joints

k. Conpaction

|. Surface Snpot hness

3.15.2 Quality Control Testing

The Contractor shall performall quality control tests applicable to these
specifications and as set forth in the Quality Control Program The
testing programshall include, but shall not be limted to, tests for the
control of asphalt content, aggregate gradation, tenperatures, aggregate
noi sture, noisture in the asphalt mxture, |aboratory air voids, slurry
grout viscosity, grade and snobothness. A Quality Control Testing Plan
shal | be devel oped as part of the Quality Control Program

3.15.3 Asphal t Cont ent
A mnimmof two tests to determ ne asphalt content will be performed per
days production of open-graded asphalt mx, by one of the follow ng

nmet hods: the extraction nethod in accordance with ASTM D 2172, Method A or
B, the ignition method in accordance with the ASTM D 6307, or the nucl ear
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nmet hod i n accordance with ASTM D 4125, provided the nucl ear gauge is
calibrated for the specific mx being used. For the extraction nethod, the
wei ght of ash, as described in ASTM D 2172, shall be deternined as part of
the first extraction test perforned at the begi nning of plant production;
and as part of every tenth extraction test perforned thereafter, for the
duration of plant production. The |ast weight of ash val ue obtained shall
be used in the calculation of the asphalt content for the m xture.

3.15. 4 Gradati on

Aggregate gradations shall be determ ned a mninumof tw ce per day from
nmechani cal anal ysis of recovered aggregate in accordance with ASTM D 5444,
When asphalt content is deternm ned by the nuclear nethod, aggregate
gradation shall be determined fromhot bin sanples on batch plants, or from
the cold feed on drumnix plants. For batch plants, aggregates shall be
tested in accordance with ASTM C 136 using actual batch weights to

determ ne the conbi ned aggregate gradati on of the m xture.

3.15.5 Tenper at ures
Tenperatures shall be checked at |east four times per day, at necessary
| ocations, to determne the tenperature at the dryer, the asphalt cenment in
the storage tank, the asphalt nixture at the plant, and the asphalt mxture
at the job site.

3.15.6 Aggregate Mdisture

The noi sture content of aggregate used for production shall be determned a
m ni mum of once per day in accordance with ASTM C 566.

3.15.7 Moi sture Content of M xture

The noi sture content of the mixture shall be determ ned at |east once per
ot in accordance with ASTM D 1461 or an approved alternate procedure.

3.15.8 Ai r Voi ds

Voids total mix shall be deternined fromrandomcore sanples taken from

i n-pl ace open-graded asphalt m xture. Sanple voids shall be cal cul ated as
outlined in the Job Mx Fornmula criteria. Voids shall be between 25 and 35
percent. Material not neeting the void criteria shall be renpbved and

repl aced at no additional cost to the Governnent.

3.15.9 Grade and Snoot hness
The Contractor shall conduct the necessary checks to ensure the grade and
snoot hness requirenments are met in accordance wth paragraph ACCEPTABI LITY
OF WORK.

3.15.9.1 G ade

The final wearing surface of the pavenent will be tested for conformance
with specified plan grade requirenments, before grout is applied. The grade
will be determined by running lines of levels at intervals of 7.6 m, or

| ess, longitudinally and transversely, to deternine the elevation of the
conpl et ed pavenent surface. Wthin 5 working days, after the conpletion of
a particular area, the Contracting Officer will informthe Contractor in
witing, of the results of the grade-conformance tests.
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3.15.9.2 Snpot hness

Al testing shall be perfornmed in the presence of the Contracting Oficer.
Detailed notes of the results of the testing shall be kept and a copy
furnished to the Government i mmedi ately after each day's testing. Were
drawi ngs show required deviations froma plane surface (crowns, drainage
inlets, etc.), the surface shall be finished to neet the approval of the
Contracting Oficer Representative. After the the slurry grout has
sufficiently cured, but not l|later than 48 hours after placenent, the
surface of the pavenent shall be tested by the Contractor in such a manner
as to reveal all surface irregularities exceeding the tol erances specified

intable VI. The entire area of the pavenent shall be tested in both a
| ongi tudi nal and a transverse direction on parallel lines. The transverse
lines shall be 8 m or less apart, as directed. The longitudinal |ines

shall be at the centerline of each paving lane for lines less than 6.1 m
and at the third points for lanes 6.1 m or greater. Qher areas having
obvi ous devi ations shall also be tested. Longitudinal testing |lines shal
be continuous across all joints. The straightedge shall be held in contact
with the surface and noved ahead one-half the length of the straightedge
for each successive neasurenent. The anmount of surface irregularity shal
be determ ned by placing the freestandi ng (unl evel ed) strai ghtedge on the
paverent surface and allowing it to rest upon the two highest spots covered
by its length, and measuring the maxi mum gap between the strai ghtedge and

t he pavenent surface in the area between these two hi gh points.

3.15.10 Job- M x- Formul a

Routine testing for acceptability of work shall be perforned by a Corps of
Engi neers certified commercial |aboratory hired by the contractor and
approved by the Contracting Oficer. Additional tests required to
determ ne acceptability of non-conforming nmaterial shall be perfornmed by
the Contractor at its own expense. The contractor shall use a Marsh Fl ow
Cone for testing the viscosity of grout.

3.16 ACCEPTABI LI TY OF WORK
3.16.1 Cener a

VWen a section of pavement fails to nmeet the specification requirenents,
that section shall be totally renpved and replaced at the Contractor's
expense. The Contracting O ficer reserves the right to sanple and test any
area which appears to deviate fromthe specification requirenents.

3.16.2 Field Sampling of RVMP Materials
3.16.2.1 Open Graded Bitum nous M xture

Sanpl es of open graded bitum nous mixture shall be taken from | oaded trucks
for every 1,000 square neters of pavenment, but not |ess than two sanples
for each day of paving for determ ning asphalt content, aggregate
gradation, and | aboratory conpacted voids total m x. Laboratory speci nens
of open graded bitum nous material shall be conpacted in 101.6 mm (4 inch)
diameter nolds to a 50.8 nm (2 inch) thickness using 25 bl ows on one side
froma Marshall hand hammer. Test results fromthe sanpled open graded

bi tum nous mi xture shall be conpared to the approved job-nix-fornmula and
approved by the Contracting O ficer for acceptance. The tol erances given
in Table IV for sieve analysis, bitunen content, and tenperature shall be
applied to quality control test results on the open graded bitum nous

m xture as di scharged fromthe m xing pl ant.
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TABLE IV

JOB- M X- FORMULA TOLERANCES

Tol erance,
Mat eri al Pl us or M nus
Aggregate passing 4.75 mmor |arger sieves 4 percent
Aggregat e passing 2.36 and 0.60 mm si eves 3 percent
Aggr egat e passing 0.075 nm si eve 1 percent
Bi t umen 0. 20 percent
Tenperature of discharge m x 10 degrees C
Voi ds Total M x 2 percent

3.16.2.2 Slurry G out

Each batch of slurry grout shall be tested for viscosity at the jobsite
after thorough m xi ng and before application. Any batch of slurry grout
failing to neet the specified viscosity shall be rejected and renmoved from
the jobsite. Slurry grout with visible amunts of sand settling out of
suspensi on during application shall be rejected and renoved fromthe
jobsite.

3.16.2.3 Core Sanpl es

Random core sanpl es shall be taken fromthe in-place open graded bitum nous
m xture before and after application of the slurry grout. The Contractor
shall take at least two field core sanples before grout application and two
after grout application for every 1,000 square neters of finished RW

Hal f of the core sanples taken after grout application shall be taken from
joints between successive grouting lanes. Field core sanples shall be 102
or 152 nm (4 or 6 inch) dianeter and extend the full depth of the RW
surface layer. The ungrouted core sanples shall be tested for thickness.
The grouted core sanples shall be visually inspected for acceptabl e grout
penetration. Acceptable grout penetration shall be through the ful

t hi ckness of the RWP layer with a m ni mum of 90 percent of the visible void
spaces filled with slurry grout. After testing, the Contractor shall turn
over all cores to the Contracting Oficer. Core holes in ungrouted RWP
shall be filled with hot open graded bitum nous naterial and |eveled to

mat ch the surroundi ng pavenent surface. Core holes in grouted RVP shall be
filled within 24 hours fromthe time of coring with RVP nateri al

| ow shrinkage portland cement concrete material, or other approved patching
mat eri al

3.16.3 Thi ckness, Grade and Surface- Snoot hness Requi renents

Fi ni shed surface of RWP, when tested as specified below, shall conformto

t he t hi ckness and grade specified and to surface snmoothness requirenents
specified in Table VI. In areas where the thickness, grade or snpothness
exceeds the tol erance, the Contractor shall renpve the surface lift to ful
depth; the Contractor shall then replace the lift with open graded asphalt
to neet specification requirenents, at no additional cost to the
Covernnment. Dianond grinding nmay be used, after grout has cured, to renove
hi gh spots to neet grade or smpothness requirenments. Skin patching for
correcting low areas or planing or mlling for correcting high areas wll
not be permtted.
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TABLE VI

SURFACE- SMOOTHNESS TOLERANCES

Direction Resi n Modi fi ed Pavenent
of Testing Tol erance, nmm
Longi t udi nal 6
Transver se 6

3.16.3. 1 Thi ckness

The thickness of the RWP shall neet the requirenments shown on the contract
drawi ngs. The neasured thickness of the RMP shall not exceed the design

t hi ckness by nmore than 13 mm or be deficient in thickness by nore than 6
mm .

3.16.3.2 Sur f ace Snpot hness

Fi ni shed surfaces shall not deviate fromtesting edge of a 3.7 neter (12
foot) straightedge nore than the tol erances shown for the respective
paverment category in Table VI.

3.16.3.3 Surface Texture

The surface texture shall be uniformand free of excess cenent grout.
Fi ni shed surface shall have all grout renoved bel ow the top of the
open-graded asphalt concrete.

3.16.3.4 Grade
The finished surface of pavement shall conformto the elevations and the
cross sections shown and shall vary not nore than 15 mm fromthe plan
grade established and approved at site of work. Finished surfaces at
juncture with other pavenents shall coincide with finished surfaces of
abutting pavenents.

-- End of Section --
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SECTI ON 07240

EXTERI OR FI NI SH SYSTEMS

PART 1 GENERAL

1.

1 REFERENCES

10/ 01
AM# 0001

The publications listed below forma part of this specification to the
extent referenced. The publications are referred within the text by the

basi c designation only.

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

ASTM B 117

ASTM C 67

ASTM C 150

ASTM C 473

ASTM C 578

ASTM C 847
ASTM C 920

ASTM C 1177/ C 1177M

ASTM C 1186

ASTM D 968

ASTM D 2247

ASTM D 3273

ASTM E 84

ASTM E 136

ASTM 330

(1997) Operating Salt Spray (Fog) Apparatus

(2000) Ssanpl i ng and Testing Brick and
Structural Cay products

(2000) Portland Cenent

(2000) Physical Testing of Gypsum Panel
Product s

(1995) Rigid, Cellular Polystyrene Thernal
I nsul ati on

1995 Metal Lath
(1998) El astoneric Joint Seal ants

(1999) d ass Mat Gypsum Substrate for Use
as Sheat hi ng

(1999; Rev. A) Fl at Non-Asbestos
Fi ber - Cenent Sheets

(1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

(1999) Testing Water Resistance of
Coatings in 100% Rel ative Hum dity

(2000) Resistance to Gowh of Mdld on the
Surface of Interior Coatings in an
Envi ronnent al Chanber

(2000) Surface Burning Characteristics of
Buil ding Materials

(1999) Behavior of Materials in Vertical
Tube Furnace at 750 Degrees C

(1997) Structural Performance of Exterior
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W ndows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference

ASTM E 331 (2000) water Penetration of Exterior
W ndows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference

ASTM E 695 (1997) Measuring Relative Resistance of
Wal |, Floor, and Roof Construction to
| mpact Loadi ng

ASTM G 23 (1996) Operating Light-Exposure Apparatus
(Carbon-Arc Type) with and Wthout Water
for Exposure of Nonnetallic Materials

EXTERI OR | NSULATI ON MANUFACTURERS ASSOCI ATI ON ( EI M)

El VA TM 101. 01 (1995) Freezel/ Thaw Resi stance of Exterior
I nsul ation and Finish Systens (EIFS),
Cl ass PB.

El VA TM 101. 86 (1995, Rev. Aug. 1995) Resistance of

Exterior Insulation and Finish Systens,
Class PB, to the Effects of Rapid
Def ornati on (I npact)

El VA TM 105. 01 (1995) Al kali Resistance of d ass Fiber
Rei nforci ng Mesh for Use in Exterior
I nsul ation and Fini sh Systens

| NTERNATI ONAL CONFERENCE OF BUI LDI NG OFFI CI ALS (| CBO

UBC 26-4 Eval uation of Flammability Characteristics
of Exterior, Non |oad-Bearing Wall Panel
Assenbl i es using Foam Pl astic |nsul ation

UBC 26-9 Eval uation of Flamability Characteristics
of Exterior Non | oad-Bearing Wll
Assenbl i es Cont ai ni ng Conbusti bl e
Conponents usi ng I nternediate-Scal e,
Multistory Test Apparatus Title

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON, | NC. ( NFPA)

NFPA 268 (1996) Determining lgnitability of
Exterior Wall Assenblies Using a Radiant
Heat Energy Source

1.2 SYSTEM DESCRI PTI ON AND REQUI REMENTS

The exterior finish system (EFS) shall be a job-fabricated exterior wall
covering consisting of sheathing, reinforcing fabric, base coat, finish
coat, adhesive and mechanical fasteners as applicable. The system
conponents shall be conpatible with each other and with the substrate as
recommended or approved by, and the products of, a single manufacturer
regul arly engaged in furnishing Exterior Finish Systens. Al materials
shall be installed by an applicator approved by the system manufacturer. E
FS shall be Class PB and shall be color as specified in Section 09915:
COLOR SCHEDULE.
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1.2.1 System Requirenments and Tests

The system shall neet the perfornance requirenents as veryfied by the tests
listed below. \Were a wall systemof simlar type, size, and design as
specified for this project has been previously tested under the condition
specified herein, the resulting test reports nmay be submitted in lieu of
job specific tests.

1.2.1.1 Wat er Penetration

Test the systemfor water penetration by uniformstatic air pressure in
accordance with ASTM E 331. There shall be no penetration of water beyond
t he plane of the base coat/EPS board interface after 15 nminutes at 300 Pa (
or 20% of positive design wind pressure, whichever is greater

1.2.1.2 W nd Load

Test the systemfor wind | oad by uniformstatic air pressure in accordance
with ASTM E 330 (procedure A) to a mininmum pressure of 1920 Pa .
There shall be no permanent deformation, del am nation, or other
deterioration.

1.2.1.3 Full scale or internediate scale fire test
Conduct wall fire test using apparatus, specinmen, performance criteria, and
procedure in accordance with UBC 26-4. The specinmen shall include the
conplete system At the option of the contractor, UBC 26-9,
I nternedi ate- Scal e Test nmay be substituted in lieu of the Full-Scale Milti-
Story Fire test. The follow ng requirenments shall be net:

a. No vertical spread of flanme within core of panel fromone story to
t he next.

b. No flame spread over the exterior surface.

c. No vertical flame spread over the interior surface fromone story
to the next.

d. No significant |ateral spread of flame fromconpartnent of fire
origin to adjacent spaces.

1.2.2 Conponent Requirenents and Tests

The conponents of the system shall neet the performance requirenments as
veryfied by the tests |isted bel ow.

1.2.2.1 Surface Burning Characteristics
Conduct ASTM E 84 test on sanpl es consisting of base board, base coat,
reinforcing fabric, and finish coat. Cure for 28 days. The flanme spread
i ndex shall be 25 or I ess and the snoke devel oped i ndex shall be 450 or
| ess.

1.2.2.2 Radi ant Heat

The system shall be tested in accordance with NFPA 268 with no ignition
during the 20-m nute period.
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1.2.3 Sub- Component Requi renents and Tests

Unl ess ot herwi se stated, the test speci nen shall consist of reinforcenent,
base coat, and finish coat applied in accordance with manufacturer's
printed recomendations to the base board to be used on the building. For
m | dew resi stance, only the finish coat is applied onto glass slides for
testing. These specinen shall be suitably sized for the apparatus used and
be allowed to cure for a mnimum of 28 days prior to testing.

1.2.3.1 Abr asi on Resi st ance

Test in accordance with ASTM D 968, Method A Test a m ni num of two
speci men. After testing, the speci nens shall show only very slight
snoothing, with no loss of filmintegrity after 500 liters of water

1.2.3.2 Accel er at ed Weat heri ng

Test in accordance with ASTM G 23, Method 1. After 2000 hours speci nens
shal |l exhibit no visible cracking, flaking, peeling, blistering, yellow ng,
fading, or other such deterioration.

1.2.3.3 M | dew Resi st ance

Test in accordance with ASTM D 3273. The speci nmen shall consist of the
finish coat material, applied to clean 75 mm by 100 mm gl ass slides and
shall be allowed to cure for 28 days. After 28 days of exposure, the
speci men shall not show any grow h.

1.2.3.4 Salt Spray Resistance

Test in accordance with ASTM B 117. The speci nen shall be a m ni nrum of 100
nm by 150 nm and shall be tested for 300 hours. After exposure, the

speci men shall exhibit no observable deterioration, such as chal ki ng,
fading , or rust staining.

1.2.3.5 Wat er Resi stance

Test in accordance with ASTM D 2247. The specinmen shall be a m ni num of
100 mm by 150 mm . After 14 days, the speci nen shall exhibit no cracking,
checki ng, crazing, erosion, blistering, peeling, or delam nation.

1.2.3.6 Absor ption- Freeze/ Thaw

Class PB systens shall be tested in accordance with EIMA TM 101. 01f or 60
cycles of freezing and thawi ng. No cracking, checking, or splitting, and
negli bl e weight gain. Cass PMsystens shall be tested in accordance with
ASTM C 67 for 50 cycles of freezing and thawing. After testing, the

speci mens shall exhibit no cracking or checking,and have negli gi bl e wei ght
gai n.

1.2.3.7 Sanpl e Boar ds

Unl ess ot herwi se stated, provide sanple EFS Component 300 by 600 mm (, on
sheat hi ng board specified, including finish color and texture, typica
joints and sealant. |If nore than one color, finish, or pattern is used,
provi de one sanple for each. The test specinen shall consist of

rei nforcement, base coat, and finish coat applied in accordance with
manuf acturer's printed recommendations to the base board specified to be
used on the buil di ng.
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1.2.4 Moi sture Anal ysis
Performa job specific vapor transni ssion analysis based on project
specific climate and specified wall conponents and materials. |Indicate the
tenperatures and relative hunmidities for the inside and outside of the
buil ding; a conplete listing of the building conponents, their thickness,
t hermal resistance and pernmeance, as well as building |location and use. |If
a mat hemati cal nodel was used for the analysis, include the nane of the
nodel and the supplier/devel oper

1.3 SUBM TTALS

Submit the following in accordance with Section 01330, "Subnitta
Procedures. "

SD- 02 Shop Drawi ngs
Shop drawi ngs; G
Show wal | | ayout, construction and expansion joints, decorative
grooves, |ayout of sheathing board, thermal insulation board, and
rei nforcement nmesh and strip reinforcing fabric; joint and
flashing details; details at wall penetrations; types and | ocation
of fasteners; details required to provide conplete installation of
ceilings and soffits.

SD- 03 Product Data

Sheat hi ng board

Mechani cal Fasteners
Accessori es

Base coat

Portl and cenent

Rei nforcing fabric
Fi ni sh coat

Joi nt Seal ant

Primer

Bond breaker

Backer Rod

Warranty

Include joint and other details, such as end conditions, corners

and wal s and fascie. Include shelf life and recomended cl eani ng
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solvents in data for sealants. |Include naterial safety data
sheets (MBDS)for all conponents of the EFS. The MSDS shall be
avail able at the job site.
SD- 04 Sanpl es
Sanpl e Boards; G
Col or and Texture

SD- 05 Design Data

W nd | oad Cal cul ati ons

SD-06 Test Reports
Abr asi on resistance
Accel er at ed weat heri ng
| mpact resistance
M | dew resi stance
Salt spray resistance
WAt er vapor transm ssion
Absorption-freeze-thaw
Fl ame spread
WAt er penetration

Wat er resistance

Fl ame spread
Radi ant heat
W nd | oad
SD-07 Certificates
Qualifications of EFS Manufacturer
Qualification of EFS Installer
Qualification of Seal ant Applicator
Certify that EFS installer neets requirements specified under
paragraph "Qualification of Installer," and that seal ant

applicator is approved by the EFS Manuf acturer

Qualifications of Third Party Inspector
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Submit evidence that third party inspector has current
certification fromthe Exterior Design Institute or equa
i nspector certification as inspector for the installation of EFS.
I nspection Check List; G
Submit filled-out inspection check list as required in paragraph
"Quality Control," certifying that the installation of critica
items nmeets the requirenents of this specification

SD- 08 Manufacturer's Instructions
Installation

Manuf acturer's standard printed instructions for the installation

of the EFS. Include requirenents for condition and preparation of
substrate, installation of EFS, and requirenents for sealants and
seal i ng.

SD-10 Operation and Mi ntenance Data
EFS

Include detailed finish repair procedures and i nformati on
regardi ng conpatibility of sealants with base and finish coatings.

1.4 QUALI TY ASSURANCE
1.4.1 Qualifications of EFS Manufacturer

The EFS shall be the product of a manufacturer who has been in the practice
of manufacturing and designing EFS for a period of not |ess than 3 years,
and has been involved in at least five projects simlar to this project in
size, scope, and conplexity, in the sanme or a sinilar climate as this

proj ect.

1.4.2 Qualification of EFS Installer

The EFS Installer shall be trained and approved by the EFS manufacturer to
install the systemand shall have successfully installed at |east five
projects at or near the size and conplexity of this project. The
contractor shall enploy qualified workers trained and experienced in
installing the manufacturer's EIFS.

1.4.3 Qualification of Seal ant Applicator
The seal ant applicator shall be experienced and conpetent in the
installation of high performance industrial and commercial seal ants and
shal | have successfully installed at |east five projects at or near the
size and conplexity of this project.

1.4.4 Pre-Install ati on Conference
After approval of submittals and before comenci ng any work on the EFS
including installation of any sheat hing board, and associ ated work, the
Contracting OFficer will hold a pre-installation conference to review

a. Drawings, specifications, and sanpl es;
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b. Procedure for on site inspection and acceptance of EFS substrate
and pertinent details.

c. Contractor's plan for coordination of work of the various trades
i nvol ved in providing EFS system and ot her conponents;

d. Inspection procedures; and
e. Safety requirenents.

Pre-installation conference shall be attended by the Contractor, and al
personnel directly responsible for installation of the EFS system

i ncludi ng seal ant applicator, and personnel responsible for related work,
such as flashing and sheet netal, w ndows and doors, and a representative
of the EFS manufacturer. Before beginning EFS work, the contractor shal
confirmin witing the resolution of conflicts anmong those attending the
preinstallation conference.

1.5 DELI VERY AND STORAGE

Deliver materials to job site in original unopened packages, marked with
manuf acturer's name, brand name, and description of contents. Store
materials off the ground and in accordance with the nanufacturer's
recomendations in a clean, dry, well-ventilated area. Protect stored
materials fromrain, sunlight, and excessive heat. Keep coating naterials
whi ch woul d be damaged by freezing at a tenperature not |ess than 4 degrees
C. Do not expose insulation board to flane or other ignition sources.

1.6 ENVI RONMENTAL CONDI TI ONS
a. Do not prepare materials or apply EFS during inclenent weather
unl ess appropriate protection is provided. Protect installed
materials frominclenent weather until they are dry.
b. Apply sealants and wet materials only at anbient tenperatures of 4
degrees C or above and rising, unless supplenental heat is
provi ded. The systemshall be protected fromincl emrent weat her

and to maintain this tenperature for a mninum of 24 hours after
installation.

1.7 WARRANTY
Furni sh manufacturer's standard warranty for the EFS. Warranty shall run
directly to Government and cover a period of not less than 5 years from
dat e Government accepted the work.

PART 2 PRODUCTS

2.1  COWPATIBILITY

Provide all materials conpatible with each other and with the substrate,
and as recommended by EFS manufacturer.

2.2 SHEATHI NG BOARD

2.2.1 Fi ber Reinforced Cenment Sheat hi ng Board
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a. Meet ASTM C 1186, Type B, G ade |
b. Non-conbustible per ASTM E 136.

c. Nail Pull Resistance: No |less than 534 N (120 | bf) when tested in
accordance with ASTM C 473.

d. Thickness no |l ess than 16 nm
e. Water Absorption not to exceed 17 percent.
2.3 MECHANI CAL FASTENERS

Corrosion resistant and as approved by EFS manufacturer. Select fastener
type and pattern based on applicable wind | oads and substrate into which
fastener will be attached, to provide the necessary pull-out, tensile, and
shear strengths.

2.4 BASE COAT

Manuf acturer's standard product and conpatible with other systens
conmponent s.

2.5 PORTLAND CEMENT

Conformto ASTM C 150, Type | or Il as required, fresh and free of |unps,
and approved by the systens nanufacturer

2.6 REI NFORCI NG FABRI C

Rei nforcing fabric nesh shall be al kali-resistant, bal anced, open weave ,
glass fiber fabric made fromtw sted multi-end strands specifically treated
for conpatibility with the other systemmaterials, and conply with EIMA TM
105. 01 and as reconmended by ElI FS nmanuf act urer

2.7 FI NI SH COAT

Manuf acturer's standard product conformng to the requirenents in the
par agraph on Sub- Conmponent Requirenents and Tests. For col or consistency,
use materials fromthe same batch or | ot nunber.

2.8 PRI MER

Non- st ai ni ng, qui ck-drying type reconmended by seal ant manufacturer and EFS
manuf act urer.

2.9  ACCESSORI ES
Conformto reconmendati ons of EFS nmanufacturer, including trim edging,
anchors, expansion joints. All metal itens and fasteners to be corrosion
resi stant.

2.10 JO NT SEALANT
Non- st ai ni ng, qui ck-drying type neeting ASTM C 920, C ass 25, conpatible

with the finish systemtype and grade, and recomended by both the seal ant
manuf acturer and EFS manuf acturer.
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2.11 BOND BREAKER

As required by EFS manufacturer and reconmended by seal ant manufacturer and
El FS manuf act urer.

2.12 BACKER ROD

Cl osed cell polyethylene free fromoil or other staining elenents and as
recommended by seal ant nmanuf acturer and EFS manufacturer. Do not use
absorptive materials as backer rod. The backer rod should be sized 25
percent | arger than the width of the joint.

PART 3 EXECUTI ON
3.1 EXAM NATI ON

Exam ne substrate and existing conditions to determ ne that the EFS can be
installed as required by the EFS manufacturer and that all work related to
the EFS is properly coordinated. Surface shall be sound and free of oil

| oose materials or protrusions which will interfere with the system
installation. If deficiencies are found, notify the Contracting O ficer and
do not proceed with installation until the deficiencies are corrected. The
substrate shall be plane, with no deviation greater than 6 nm when tested
with a 3 mstraightedge. Determ ne flatness, plunbness, and any ot her

condi tions for conformance to manufacturer's instructions.

3.2 SURFACE PREPARATI ON

Prepare existing surfaces for application of the EFS to nmeet fl atness

tol erances and surface preparation according to nmanufacturer's installation
i nstructions but provide a flatness of not nore that 6 mmin 3000 nm

Provi de clean surfaces free of oil and | oose nmaterial wi thout protrusions
adversely affecting the installation of the insulation board. For

adhesi vely attached EIFS, existing deteriorated paint nust be renoved. Due
to substrate conditions or as recomended by the system nanufacturer, a
primer may be required. Apply the primer to existing surfaces as
recommended by the manufacturer. Use masking tape to protect areas

adj acent to the EFS to prevent base or finish coat to be applied to areas
not intended to be covered with the EFS. The contractor shall not proceed
with the installation until all noted deficiencies of the substrate are
corrected.

3.3 | NSTALLATI ON

Install EFS as indicated, conply with manufacturer's instructionsexcept as
ot herwi se specified, and in accordance with the shop drawi ngs. EFS shal
be installed only by an applicator trained and approved by the EIFS

manuf acturer. Specifically, include all nanufacturer recomended

provi sions regarding flashing and treatnent of wall penetrations.

3.3.1 Sheat hi ng Boar d

Edges and ends of boards shall be butted snugly with vertical joints
staggered to provide full and even support for the insulation. Do not
align sheathing board joints with wall openings. Provide support at both
vertical and horizontal joints. Attach sheathing board to netal studs with
sel f-tapping drywall screws. Place fasteners sufficiently close to support
i nposed | oads, but not nore than
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a. 200 mm apart on each supporting stud

Space fasteners nore closely when required for negative wi nd | oad
resi stance.

3.3.2 Base Coat and Reinforcing Fabric Mesh
3.3.2.1 Cl ass PB Systemns

M x base coat in accordance with the manufacturer's instructions and apply
to insulated wall surfaces to the thickness specified by the system

manuf acturer and provi de any ot her rei nforcenent recommended by EFS

manuf acturer. Trowel the reinforcing fabric mesh into the wet base coat
material. Fully enbed the nmesh in the base coat. When properly worked-in
the pattern of the reinforcing fabric nesh shall not be visible. Provide
di agonal reinforcement at opening corners. Back-wap all term nations of
the EFS. Overlap the reinforcing fabric mesh a mninumof 50 mm on
previously installed nesh, or butted, in accordance with the nmanufacturer’s
instructions. Allow the adhered insulation board to dry for 24 hours, or

| onger if necessary, prior to proceeding with the installation of the base
coat/reinforcing fabric mesh. Install reinforcing fabric in accordance
with and manufacturer's instructions.

3.3.3 Fi ni sh Coat

Apply and level finish coat in one operation. Cobtain final texture by
trowels, floats, or by spray application as necessary to achieve the
required finish matching approved sanple. Apply the finish coat to the dry
base coat naintaining a wet edge at all tinmes to obtain a uniform

appear ance. The t hickness of the finish coat shall be in accordance with the
system manuf acturer’s current published instructions. Apply finish coat so
that it does not cover surfaces to which joint sealants are to be
appl i ed. The base coat/reinforcing mesh nmust be allowed to dry a m ni mum of
24 hours prior to the application of the finish coat. Surface
irregularities in the base coat, such as trowel marks, board lines,
reinforcing nmesh laps, etc., shall be corrected prior to application of the
finish coat.

3.4 JO NT SEALI NG

Seal EFS at openings as reconmended by the system manufacturer. Apply
seal ant only to the base coat. Do not apply sealant to the finish coat.

3.4.1 Surface Preparation, Backer Rod, and Priner

| mredi ately prior to application, remove | oose natter fromjoint. Ensure
that joint is dry and free of paint, finish coat, or other foreign matter.
Install backer rod. Apply prinmer as required by seal ant and EFS

manuf acturer. Check that joint width is as shown on draw ngs but in no
case shall it be less than 13 nmfor perineter seals and 20 mm for
expansion joints. The width shall not be less than 4 tines the antici pated
noverment. Check seal ant manufacturer's reconmmendations regardi ng proper
width to depth ratio.

3.4.2 Seal ant

Apply sealant in accordance with seal ant manufacturer's instructions wth
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gun having nozzle that fits joint width. Do not use seal ant that has
exceeded shelf life or can not be discharged in a continuous fl ow.
Conpletely fill the joint solidly with sealant w thout air pockets so that
full contact is made with both sides of the joint. Tool sealant with a
round i nstrument that provides a concave profile and a uniformy smooth and
winkle free sealant surface. Do not wet tool the joint with soap, water
or any other liquid tooling aid. Do not apply sealant until all EFS
coatings are fully dry. During inclenment weather, protect the joints unti
seal ant application. Use particular caution in sealing joints between EFS
and wall and at all other ceiling penetrations. Cean all surfaces to
renobve excess seal ant.

3.5 FI ELD QUALI TY CONTRCL

Thr oughout the installation, the contractor shall establish and maintain an
i nspection procedure to assure conpliance of the installed EFS with
contract requirements. Wrk not in conpliance shall be renmoved and

repl aced or corrected in an approved manner. The inspection procedures,
from acceptance of deliveries through installation of sealants and fina
acceptance shall be perforned by qualified inspector trained by the

manuf actuter. No work on the EFS shall be perforned unl ess the inspector
is present at the job site.

3.5.1 Third Party | nspection

Provide full tine third party inspection during the entire process of
installing the EFS, from exam nation through cleanup. The third party

i nspector shall be certified by the Exterior Design Institute (ED) or by
an equi val ent independent party and shall be trained in the proper
instal |l ation of EIFS.

3.5.2 I nspection Check List
During the installation and at the conpletion of installation, perform
i nspections covering at the mninmumall applicable itens enunerated on the
attached check list. The inspector shall initial and date all applicable
itenms, sign the check list, and submit it to the Contracting Oficer at the
conpl etion of the EFS erection.
CHECK LI ST

Item Description Appr' d/ Date_

a. Mterials are handled and stored correctly.

b. Environmental conditions are within specified limts, _
i ncludi ng tenperature not bel ow 4 degrees C (40 degrees F),
and the work is protected fromthe el enents as required.

c. Preparation and installation is performed by qualified
personnel using the correct tools.

d. Adjacent areas to which EFSis not to be applied
(such as on wi ndow and door franes) are protected with
maski ng tape, plastic filnms, drop cloths, etc.
to prevent accidental application of EFS materials.

e. Control, expansion and aesthetic joints are installed as
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CHECK LI ST

Item Description Appr' d/ Date_

i ndi cated or recomended. Accessories are properly
i nstall ed.

f. Substrate is in-plane, properly attached, clean, dry, and
free of contam nants. Concrete substrate is free of
ef f|l orescence.

g. Materials are mxed thoroughly and in proper proportions.

h. Adhesive is applied in sufficient quantity wth proper-
si ze notched trowel.

i. Mechanical attachments have proper spacing, |ayout and
fastener depth.

j. Insulation boards are tightly abutted, in running bond
pattern, with joints staggered with the sheathing, board
corners interl ocked, L-shaped boards around openi ngs,
edges free of adhesive, and provision for joints. Gaps
are filled and surfaces rasped.

k. Insul ation adhesive nmust be allowed to dry (a m ni num of
24-hours) prior to the application of the finish coat.

I. Reinforcing fabric nesh is properly back-w apped at
term nations.

m Reinforcing fabric nesh is fully enbedded and properly
pl aced. Corners are reinforced. Openings are
di agonal ly reinforced. Mesh overlaps m ni mum 65 mm ( 2-
1/2 inches).

n. Base coat thickness is within specified limts.

0. The base coat/reinforcing fabric mesh nmust be allowed to
dry (a mnimum of 24-hours) prior to the application of
the finish coat.

p. Finish coat is applied with sufficient nunber of
personnel and stopped at suitable points. Floats and
nmet hods of texturing are uniform

g. Al Flashings are properly installed.

r. Al joints are properly sealed in their entire length
at tinme and under environnmental conditions as
speci fied by the manufacturer

s. Al scaffolding, equiprment, naterials, debris
and tenporary protection are renoved fromsite
upon conpl etion.

Nane of |nspector: Si gned: Dat e:
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3.6  CLEANUP
Upon conpl etion, renmove all scaffolding, equipnment, materials and debris

fromsite. Renove all tenporary protection installed to facilitate
instal |l ati on of EFS.

-- End of Section --
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SECTI ON 16370A

ELECTRI CAL DI STRI BUTI ON SYSTEM AERI AL
AMEL

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 gnation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI C29.1 (1988; R 1996) Electrical Power Insulators
- Test Met hods

ANSI C29. 2 (1992) Insulators - Wet-Process Porcel ain
and Toughened d ass - Suspension Type

ANSI C29. 3 (1986; R 1995) Wet Process Porcel ain
I nsul ators - Spool Type

ANSI C29. 4 (1989; R 1995) Wet-Process Porcel ain
Insulators - Strain Type

ANSI C29.5 (1984; R 1995) Wet-Process Porcel ain
Insulators - Low and Medi um Vol t age Types

ANSI C29. 6 (1996) Wet-Process Porcelain Insulators -
Hi gh- Vol tage Pin Type

ANSI C29. 8 (1985; R 1995) Wet-Process Porcel ain
Insul ators - Apparatus, Cap and Pin Type

ANSI C29.9 (1983; R 1996) Wet-Process Porcel ain
I nsul ators - Apparatus, Post-Type

ANSI C37. 32 (1996) Hi gh-Voltage Air Switches, Bus
Supports, and Switch Accessories -
Schedul es of Preferred Ratings,
Manuf act uri ng Specifications, and
Application CGuide

ANSI C57.12. 20 (1997) Overhead Type Distribution
Transformers, 500 KVA and Snaller: High
Vol tage 34 500 Volts and Bel ow. Low
Vol tage, 7970/ 13 800 Y Volts and Bel ow

ANSI C135.1 (1979) Gal vani zed Steel Bolts and Nuts for
Overhead Line Construction

ANS| C135.2 (1999) Threaded Zi nc-Coated Ferrous

Strand- Eye Anchor Rods and Nuts for
Over head Line Construction
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ANS|

ANSI

ANS|

ANSI

ANS|

C135. 4

C135. 14

C135. 22

C135. 30

.1

(1987) Zinc-Coated Ferrous Eyebolts and
Nuts for Overhead Line Construction

(1979) Staples with Rolled or Slash Points
for Overhead Line Construction

(1988) Zi nc-Coated Ferrous Pol e-Top
I nsulator Pins with Lead Threads for
Over head Line Construction

(1988) Zinc-Coated Ferrous Gound Rods for
Overhead or Underground Line Construction

(1992) Specifications and D nensions for
Wod Pol es

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

ASTM A 36/ A 36M

ASTM A 123/ A 123M

ASTM A 153/ A 153M

ASTM A 475

ASTM A 575

ASTM A 576

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

B 117

B 228

B 230/ B 230M

B 231/B 231M

B 232/ B 232M

B 398/ B 398M

B 399/B 399M

(2000) Carbon Structural Steel

(2000) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

(2000) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

(1998) Zinc-Coated Steel Wre Strand

(1996) Steel Bars, Carbon, Merchant
Quality, M G ades

(1990b; R 1995el) Steel Bars, Carbon,
Hot - Wought, Special Quality

(1995) Hard-Drawn Copper Wre

(1999) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

(1997) Operating Salt Spray (Fog) Apparatus

(1998) Concentric-Lay-Stranded Copper-C ad
St eel Conductors

(1999) Al um num 1350-H19 Wre for
El ectrical Purposes

(1999) Concentric-Lay-Stranded Al um num
1350 Conductors

(1999) Concentric-Lay-Stranded Al unm num
Conduct ors, Coat ed- Steel Reinforced (ACSR)

(1999) Al um num Al | oy 6201-T81 Wre for
El ectrical Purposes

(1999) Concentric-Lay-Stranded
Al umi num Al | oy 6201-T81 Conductors
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ASTM

ASTM

ASTM

ASTM

AWPA

AVWPA

AWPA

AWPA

AVWPA

AWPA

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

B 416

D 923

D 1654

D 4059

FHVVF

(1998) Concentric-Lay-Stranded
Al um num Cl ad Steel Conductors

(1997) Sampling Electrical Insulating
Li qui ds

(1992) Eval uation of Painted or Coated
Speci mens Subj ected to Corrosive
Envi ronnent s

(1996) Anal ysis of Polychlorinated
Bi phenyl s in Insulating Liquids by Gas
Chr onmat ogr aphy.

AVERI CAN WOCOD- PRESERVERS' ASSCOCI ATl ON ( AWPA)

c4

C25

P1/ P13

P5

P8

P9

I NSTI TUTE OF ELECTRI CAL

C37. 34

C37.41

C37. 60

C37. 63

C57.12.00

(1999) Poles - Preservative Treatnent by
Pressure Processes

(1995) Sawn Crossarns - Preservative
Treat ment by Pressure Processes

(1995) Standard for Coal Tar Creosote for
Land and Fresh Water and Marine (Coastal
Wat er Use)

(2000) Standards for \Waterborne
Preservatives

(2000) Standards for Q| -Borne
Preservatives

(1998) Standards for Solvents for O ganic
Preservative Systens

AND ELECTRONI CS ENGQ NEERS (| EEE)
(1997) National Electrical Safety Code

(1994) Test Code for High-Voltage Air
Swi t ches

(1994; C37.41c) Design Tests for

Hi gh- Vol t age Fuses, Distribution Encl osed
Single-Pole Air Switches, Fuse

Di sconnecting Switches, and Accessories

(1981; R 1992) Requirenents for Overhead,
Pad Mounted, Dry Vault and Subnersible
Automatic Circuit Reclosers and Fault
Interrupters for AC Systens

(1997) Requirenments for Overhead,
Pad- Mount ed, Dry-Vault, and Subnersible
Automatic Line Sectionalizer for AC Systemns

(1993) Standard General Requirenents for
Li qui d- I mrersed Distribution, Power, and
Regul ati ng Transfornmers

SECTI ON 16370A Page 3



Ft Hood Vehi cl e Mai nt enance Shop FHVMF
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 02- B- 0006

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| CEA

NENMA

C57.13.2 (1991) | EEE Standard Conformance Test
Procedures for Instrument Transforners

C57. 15 (1986; R 1992) Requirenents, Term nol ogy,
and Test Code for Step-Voltage and
I nducti on- Vol t age Regul ators

C57.19.00 (1991; R 1997) |EEE Standard General
Requi renents and Test Procedures for
Qut door Power Apparat us Bushi ngs

C57.19.01 (1991; R 1997) Standard Performance
Characteristics and Di nensions for Qutdoor
Appar at us Bushi ngs

C57. 98 (1993) Cuide for Transformer |npul se Tests

C62.1 (1989; R 1994) Surge Arresters for AC
Power Circuits

C62. 2 (1987; R 1994) Cuide for the Application
of Gapped Silicon-Carbide Surge Arresters
for Alternating Current Systemns

C62. 11 (1999) | EEE Standard Metal - Oxi de Surge
Arresters for AC Power Circuits

Std 18 (1992) Shunt Power Capacitors

Std 81 (1983) CGuide for Measuring Earth
Resi stivity, Gound |Inpedance, and Earth
Surface Potentials of a Ground System
(Part 1)

Std 100 (1997) | EEE Standard Dictionary of
El ectrical and El ectronics Terns

Std 242 (1986; R 1991) Recommended Practice for
Protecti on and Coordi nati on of Industrial
and Commerci al Power Systens

Std 399 (1997) Reconmended Practice for Industrial
and Comerci al Power Systens Anal ysis

Std 404 (1993) Cable Joints for Use with Extruded
Dielectric Cable Rated 5000 V Through 138
000 V and Cable Joints for Use with
Lami nated Dielectric Cable Rated 2500 V
Thr ough 500 000 V
| NSULATED CABLE ENG NEERS ASSOCI ATI ON (| CEA)

S-70- 547 (1992) Weat her Resistant Polyolefin
Covered Wre & Cable

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

HV 2 (1984; R 1991) Application Cuide for
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Ceram ¢ Suspension |nsulators

NEMA | CS 6 (1993) Industrial Control and Systens,
Encl osur es
NEMVA LA 1 (1992) Surge Arresters
NEMA SG 2 (1993) Hi gh Vol tage Fuses
NEMA WC 5 (1992; Rev 2 1996) Thernopl astic-Insul at ed

Wre and Cable for the Transni ssion and
Distribution of Electrical Energy

NEMA WC 7 (1988; Rev 3 1996)
Cr oss- Li nked- Ther npset ti ng- Pol yet hyl ene-
I nsulated Wre and Cable for the
Transni ssion and Distribution of
El ectrical Energy

NEMA WC 8 (1988; Rev 3 1996)
Et hyl ene- Propyl ene- Rubber -1 nsul ated Wre
and Cable for the Transm ssion and
Distribution of Electrical Energy

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (1999) National Electrical Code
U. S. DEPARTMENT OF AGRI CULTURE ( USDA)
RUS REA Bul | 1728H 701 (1993) REA Specification for WpdCrossarns
(Solid and Lani nated), Transm ssion
Ti mbers and Pol e Keys
UNDERWRI TERS LABORATORI ES (UL)

UL 467 (1993; Rev thru Apr 1999) G oundi ng and
Bondi ng Equi pnment

UL 486A (1997; Rev thru Dec 1998) Wre Connectors

and Sol dering Lugs for Use with Copper
Conduct or s

UL 486B (1997; Rev Jun 1997) Wre Connectors for
Use with Al um num Conductors

1.2 CGENERAL REQUI REMENTS
1.2.1 Ter m nol ogy
Term nol ogy used in this specification is as defined in IEEE Std 100.
1.3 SUBM TTALS
CGovernnment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office

that will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
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SD- 02 Shop Drawi ngs
El ectrical Distribution System

Detail drawi ngs consisting of equi pnment draw ngs, illustrations,
schedul es, instructions, diagrans and other information necessary
to define the installation and enable the Government to check
conformity with the requirenents of the contract draw ngs. Det ai
drawi ngs shall as a mi ni mum i ncl ude:

a. Constant current regul ators.
b. Pol es.

c. Calculations for steel poles and power installed screw
f oundat i ons.

d. Crossarns.

e. Transforners.

f. Automatic circuit reclosers.
g. Pole top switches.

h. Conductors.

i. Insulators.

j. Surge arresters.

If departures fromthe contract draw ngs are deemed necessary by
the Contractor, conplete details of such departures shall be
submtted with the detail draw ngs. Approved departures shall be
made at no additional cost to the Governnent.

Detail drawi ngs shall show how conponents are assenbl ed,
function together and how they will be installed on the project.
Dat a and drawi ngs for component parts of an item or system shal
be coordinated and subnmitted as a unit. Data and draw ngs shal
be coordinated and included in a single submission. Miltiple
subm ssions for the sane equi pnent or system are not acceptable
except where prior approval has been obtained fromthe Contracting
Oficer. 1In such cases, a list of data to be subnitted | ater
shall be included with the first subm ssion. Detail draw ngs
shal I consist of the foll ow ng:

a. Detail drawi ngs show ng physical arrangenent, construction
details, connections, finishes, materials used in fabrication
provisions for conduit or busway entrance, access requirenents for
installation and mai nt enance, physical size, electrica
characteristics, foundation and support details, and equi prment
wei ght. Drawi ngs shall be drawn to scal e and/or di nensi oned.
Optional itens shall be clearly identified as included or excluded.

b. Internal wiring diagrans of equi pnment showing wiring as

actually provided for this project. External wring connections
shall be clearly identified.
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As-Bui It Draw ngs;

The as-built draw ngs shall be a record of the construction as
installed. The draw ngs shall include the information shown on
the contract drawi ngs as well as deviations, nodifications, and
changes fromthe contract draw ngs, however minor. The as-built
drawi ngs shall be kept at the job site and updated daily. The
as-built drawi ngs shall be a full sized set of prints marked to
refl ect deviations, nodifications, and changes. The as-built
drawi ngs shall be conplete and show the | ocation, dinmensions, part
identification, and other information. Additional sheets may be
added. The as-built draw ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality control
representative and by the Contracting Officer prior to the
subm ssi on of each nonthly pay estinmate. Upon conpletion of the
work, the Contractor shall submit three full sized sets of the
marked prints to the Contracting Officer for approval. |f upon
review, the as-built drawings are found to contain errors and/or
om ssions, they will be returned to the Contractor for correction

The Contractor shall correct and return the as-built drawings to
the Contracting O ficer for approval within ten cal endar days from
the tine the drawi ngs are returned to the Contractor

SD- 03 Product Data

Nanepl at es;

Catal og cuts, brochures, circulars, specifications, product
data, and printed information in sufficient detail and scope to
verify conmpliance with the requirenents of the contract docunents.

Mat eri al and Equi pnent;

A conplete item zed listing of equipnent and materials proposed
for incorporation into the work. Each entry shall include the
item nunber, the quantity of items proposed, and the nane of the
manuf acturer of the item

Ceneral Installation Requirenents;

As a mininmum installation procedures for regul ators,
transformers and recl osers. Procedures shall include diagrans,
i nstructions, and precautions required to install, adjust,
calibrate, and test the devices and equi pnent.

SD- 06 Test Reports
Factory Tests;

Certified factory test reports shall be submtted when the
manuf acturer perforns routine factory tests, including tests
required by standards listed in paragraph REFERENCES. Results of
factory tests perfornmed shall be certified by the manufacturer, or
an approved testing |aboratory, and submitted within 7 days
foll owi ng successful conpletion of the tests specified in
applicable publications or in these specifications.
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Fiel d Testing;

A proposed field test plan 20 days prior to testing the
installed system No field test shall be performed until the test
plan is approved. The test plan shall consist of conplete field
test procedures including tests to be perforned, test equi pment
required, and tolerance linmts.

Qperating Tests;

Si x copies of the informati on described below in 215.9 by 279.4
mm (8-1/2 by 11 inch) binders having a mninmumof 5 rings, and
i ncluding a separate section for each test. Sections shall be
separated by heavy plastic dividers with tabs.

a. Alist of equipnent used, with calibration certifications.
b. A copy of neasurenents taken
c. The dates of testing.
d. The equi prent and values to be verified.
e. The condition specified for the test.
f. The test results, signed and dated.
g. A description of adjustnents made.
SD-07 Certificates
Mat eri al and Equi pnent;

VWere materials or equi pnent are specified to conformto the
standards of the Underwriters Laboratories (UL) or to be
constructed or tested, or both, in accordance with the standards
of the Anmerican National Standards Institute (ANSI), the Institute
of Electrical and El ectronics Engineers (IEEE), or the Nationa
El ectrical Manufacturers Association (NEMA), the Contractor shal
submt proof that the items provided under this section of the
specifications conformto such requirenents. The |abel of, or
listing by, UL will be acceptable as evidence that the itens
conformthereto. Either a certification or a published catal og
specification data statenent, to the effect that the itemis in
accordance with the referenced ANSI or | EEE standard, will be
acceptabl e as evidence that the itemconforns thereto. A simlar
certification or published catal og specification data statenent to
the effect that the itemis in accordance with the referenced NEMA
standard, by a conpany listed as a nenber conpany of NEMA, will be
acceptabl e as evidence that the itemconfornms thereto. In lieu of
such certification or published data, the Contractor may submt a
certificate froma recogni zed testing agency equi pped and
conpetent to performsuch services, stating that the itens have
been tested and that they conformto the requirenents |isted,

i ncludi ng nethods of testing of the specified agencies.

SD-10 Operation and Mai ntenance Data

SECTI ON 16370A Page 8



Ft Hood Vehi cl e Mai nt enance Shop FHVMF
ACCOVMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 02- B- 0006

El ectrical Distribution System

Si x copies of Operation and Mintenance manual s el ectrica
di stribution systemshall be provided, within 7 cal endar days
followi ng the conpletion of tests and shall include assenbly,
installation, operation and nai ntenance instructions, spare parts
data which provides supplier nanme, current cost, catal og order
nunber, and a reconmended |ist of spare parts to be stocked.
Manual s shall al so include data outlining detailed procedures for
system startup and operation, and a troubl eshooting gui de which
lists possible operational problenms and corrective action to be
taken. A brief description of all equipnent, basic operating
features, and routine naintenance requirenments shall al so be
i ncluded. Docunents shall be bound in a binder narked or
identified on the spine and front cover. A table of contents page
shal | be included and nmarked with pertinent contract information

and contents of the manual. Tabs shall be provided to separate
di fferent types of documents, such as catal og ordering
i nfornmation, draw ngs, instructions, and spare-parts data. |ndex

sheets shall be provided for each section of the nmanual when
warranted by the quantity of documents included under separate
tabs or dividers. Three additional copies of the instructions
manual shall be provided within 30 cal endar days follow ng the
manual s.

Three additional copies of the instructions manual wthin 30
cal endar days follow ng the approval of the manuals.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Devi ces and equi prrent shall be visually inspected by the Contractor when
received and prior to acceptance from conveyance. Stored itens shall be
protected fromthe environnent in accordance with the manufacturer's
published instructions. Damaged itens shall be replaced. G filled
transformers and switches shall be stored in accordance with the

manuf acturer's requirenments. Wod poles held in storage for nore than 2
weeks shall be stored in accordance with ANSI C6.1. Handling of wood pol es
shall be in accordance with ANSI (6.1, except that pointed tools capable of
produci ng i ndentations nore than inch in depth shall not be used. Metal
pol es shall be handl ed and stored in accordance with the manufacturer's

i nstructions.

1.5 EXTRA MATERI ALS

One additional spare fuse or fuse elenment for each furnished fuse or fuse
el ement shall be delivered to the Contracting O ficer when the electrica
systemis accepted. Two conplete sets of all special tools required for
mai nt enance shall be provided, conplete with a suitable tool box. Special
tools are those that only the manufacturer provides, for special purposes
(to access conpartnents, or operate, adjust, or maintain special parts).

PART 2 PRODUCTS
2.1  GENERAL REQUI REMENTS
Products shall conformto the follow ng requirenents. Itens of the sane

classification shall be identical including equi pnent, assenblies, parts,
and conponents.
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2.2 STANDARD PRODUCT

Mat erial and equi pnent shall be the standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate items that have been in satisfactory use for at |east 2 years
prior to bid opening.

2.3 NAMVEPLATES
2.3.1 CGener a

Each naj or conponent shall have the nmanufacturer's nane, address, type or
style, nodel or serial nunber, and catal og nunber on a nanepl ate securely
attached to the equi pnment. Equi pnent containing |iquid-dielectrics shal
have the type of dielectric on the nameplate. Naneplates shall be made of
noncorrosive netal. As a mnimm nameplates shall be provided for
transformers, regulators, circuit breakers, capacitors, neters and swtches.

2.3.2 Liquid-Filled Transformer Nanepl ates

Power transformers shall be provided in accordance with | EEE C57. 12. 00.
Nanepl ates shall indicate the nunber of liters and conposition of
liquid-dielectric, and shall be permanently nmarked with a statenment that
the transformer dielectric to be supplied is non-polychlorinated bi phenyl.
If transforner naneplate is not so nmarked, the Contractor shall furnish
manuf acturer's certification for each transformer that the dielectric in
non- PCB cl assified, with less than 50 ppm PCb content in accordance wth
paragraph LI QUI D DIELECTRICS. Certifications shall be related to seria
nunbers on transformer nanmeplates. Transforner dielectric exceeding the 50
ppm PCB content or transfornmers wthout certification will be considered as
PCB insul ated and will not be accepted.

2.4 CORROS| ON PROTECTI ON
2.4.1 Al um num Material s

Al um num shall not be used in contact with earth or concrete. Were
al um num conductors are connected to dissimlar netal, fittings conform ng
to UL 486B shall be used.

2.4.2 Ferrous Metal WMaterials
2.4.2.1 Har dwar e

Ferrous netal hardware shall be hot-dip gal vanized in accordance with ASTM
A 153/ A 153M and ASTM A 123/ A 123M

2.4.2.2 Equi pnent

Equi pnent and conponent itens, including but not limted to transforners
and ferrous netal |um naires not hot-dip gal vani zed or porcel ai n enamnel
finished, shall be provided with corrosion-resistant finishes which shal

wi t hstand 120 hours of exposure to the salt spray test specified in ASTM B
117 without |oss of paint or release of adhesion of the paint priner coat
to the nmetal surface in excess of 1.6 mm (1/16 inch) fromthe test mark.
The described test mark and test evaluation shall be in accordance with
ASTM D 1654 with a rating of not less than 7 in accordance with TABLE 1,
(procedure A). Cut edges or otherw se danaged surfaces of hot-dip

gal vani zed sheet steel or mill gal vani zed sheet steel shall be coated with
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a zinc rich paint conformng to the manufacturer's standard.
2.4.3 Fi ni shi ng

Painting required for surfaces not otherw se specified and finish painting
of items only prined at the factory shall be as specified in Section 09900
PAI NTI NG, GENERAL.

2.5 CONDUCTORS, CONNECTORS, AND SPLI CES
(AMH#1)2.5.1 Al um num Conposi ti on Conductors

Al umi num conduct or - steel -rei nforced, ACSR, shall conply with ASTM B 232/B
232M

2.5.2 Copper Conductors

Har d- dr awn- copper conductors shall conply with ASTMB 1 and ASTM B 8 as
appropriate for the conductor size.

2.5.3 Connectors and Splices

Connectors and splices shall be of copper alloys for copper conductors,

al um num al | oys for al um num conposition conductors, and a type designed to
nm ni m ze gal vanic corrosion for copper to al um num conposition conductors.
Al unmi num conposition and al um num conposition to copper shall conply with
UL 486B, and copper-to-copper shall comply with UL 486A.

2.6 MEDI UM VOLTAGE LI NES
2.6.1 Bar e Medi um Vol t age Lines

Bare nedi umvoltage |ine conductors shall be

al um num conduct or-steel -rei nforced, ACSR, . Conductor types shall not be
nm xed on any project, unless specifically indicated. Conductors |arger
than No. 2 AWG shall be stranded.

2.7 LOW VOLTAGE LI NES

Low vol tage |ine conductors shall be of the neutral -supported secondary and

service drop type with thernoplastic insulation in accordance with NEMA WC 5
cross-1linked thernosetting polyethylene (XLP) insulation in accordance

with NEMA WC 7 weat her-resi stant pol yol efin-covered type conforning to | CEA
S-70-547. Neutral -supported secondary and service drop conductors shall be
i nsul ated copper with bare hard-drawn-copper or copper-clad steel neutrals

i nsul ated alumi numw th bare 1350 all oy al um num or ACSR neutrals.
Conductors on secondary racks may be provided in lieu of neutral -supported
cable for pole Iine circuits where necessary clearances are avail abl e.

2.8 POLES AND HARDWARE
Pol es shall be of |engths and cl asses indicated.

2.8.1 Wod Poles
Wbod poles shall conmply with ANSI 5.1, and shall be pressure treated in
accordance with AWPA C4, with creosote conformng to AWPA P1/Pl13or with

oi | -borne preservatives and petrol eum conform ng to AWPA P8 and AWPA P9,
respectively, and waterborne preservatives conform ng to AWPA P5.
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Wat er borne preservatives shall be either chromated or anmoni acal copper
arsenate. Any species listed in ANSI 6.1 for which a preservative
treatment is not specified in AWPA C4, shall not be used; northern white
cedar, if treated as specified for western red cedar, and western fir, if
treated as specified for Douglas fir, may be used. Wod poles shall have
pol e narkings | ocated approximately 3 m from pole butts for poles 15.2 m
(50 feet) or less inlength, and 4 m fromthe pole butts for poles |onger
than 16.8 m (55 feet) in length. Poles shall be nachine trinmed by
turning snooth full I|ength, and shall be roofed, gained, and bored prior to
pressure treatnment. \Were poles are not provided with factory-cut gains,
nmetal gain plates shall be provided.

2.8.2 Pol e Li ne Har dwar e

Zinc-coated hardware shall conply with ANSI C135.1, ANSI C135.2, ANSI C135.4,
ANSI C135.14 ANSI C135.22. Steel hardware shall comply with ASTM A 575 and
ASTM A 576. Hardware shall be hot-di p gal vani zed i n accordance with ASTM A
153/ A 153M Pol e-li ne hardware shall be hot-dip gal vani zed st eel
Washers shall be installed under boltheads and nuts on wood surfaces and
el sewhere as required. Wshers used on through-bolts and doubl e-arm ng
bolts shall be approximately 57.2 mmsquare and 4.8 mm (3/16 inch) thick
The di ameter of holes in washers shall be the correct standard size for
the bolt on which a washer is used. Washers for use under heads of
carriage-bolts shall be of the proper size to fit over square shanks of
bolts. Eye bolts, bolt eyes, eyenuts, strain-load plates, |lag screws, guy
cl anps, fasteners, hooks, shinms, and clevises shall be used wherever
required to support and to protect poles, brackets, crossarns, guy wres,
and insul ators.

2.8.3 Arm ess Construction

Pol e nounting brackets for |ine-post or pin insulators and eye bolts for
suspensi on insulators shall be as shown. Brackets shall be attached to
poles with a minimumof two bolts. Brackets may be either provided
integrally as part of an insulator or attached to an insulator with a

sui table stud. Bracket nounting surface shall be suitable for the shape of
the pole. Brackets for wood pol es shall have wood gri ppi ng nenbers.

Hori zontal offset brackets shall have a 5-degree uplift angle. Pole top
brackets shall conformto ANSI C135.22, except for nodifications necessary
to provide support for a line-post insulator. Brackets shall provide a
strength exceeding that of the required insulator strength, but in no case
less than a 12.5 kN (2800 pound) cantilever strength.

2.8.4 GQuy Assenblies

Quy assenblies shall be alum numclad steel in accordance with ASTM B 416
copper-clad steel in accordance with ASTM B 228 or zinc-coated steel in
accordance with ASTM A 475. (Quy assenblies, including insulators and
attachnments, shall provide a strength exceedi ng the required guy strength.
Three-eye thinmbles shall be provided on anchor rods to pernit attachnent of
i ndi vi dual primary, secondary, and comruni cati on down guys. Anchors shal
provi de adequate strength to support all |loads. GQuy strand shall be 7
strand. Quy material shall be Cass 30 HS copper-clad steel Cass B
zinc-coated-steel utilities grade or alum numclad-steel-strand, with a

m ni mum breaki ng strength not |less than 26.7 kN (6000 pounds) kN ( pounds) ,
except where two or nore guys are used to provide the required strength.
Quy rods shall be not less than 2.4 m (8 feet) in length by 19.1 mm (3/4
inch) in diameter.
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2.9 I NSULATORS

Insul ators shall conply with NEMA HV 2 for general requirenents. Suspension
i nsul ators shall be used at corners, angles, dead-ends, other areas where
line insulators do not provide adequate strength, and as indicated.
Mechani cal strength of suspension insulators and hardware shall exceed the
rated breaking strength of the attached conductors.

2.9.1 Medi um Vol t age Line Insulators

Medi um vol tage line insulators shall conply with ANSI C29.2, ANSI C29.5
and ANSI C29.6, and as applicable. Ratings shall not be | ower than the

ANSI classes indicated in TABLE |I. Horizontal |ine-post insulators shal
be used for arm ess construction and shall have the same mechani cal and
electrical ratings as vertical line-post insulators for the ANSI class

i ndi cated, but shall be nodified to be suitable for horizontal

installation. Were Iine-post insulators are used for angles greater than
15 degrees, clanp-top fittings shall be provided as well as for other

| ocati ons shown. Conductor clanps for use with clanmp-top, |ine-post

i nsul ators shall be hot-di p gal vani zed nal | eable iron for copper conductors
and al um num al I oy for al um num conposition conductors. Either |ine-post
or pin insulators may be used for crossarmconstruction. Pin insulators
for use on voltages in excess of 6 kV phase-to-phase shall be

radi o-interference-freed or else |line-post insulators shall be used.

TABLE |

M NI MUM ANSI RATI NG OF MEDI UM VOLTAGE | NSULATORS BY CLASS

Vol t age Level Li ne- Post Pin Suspensi on
Up to 5 kV 57-1 or 11 55-3 One 52-1
57-1 or 11 55-5 Two 52-1
6 kV to 15 kV 57-1 or 11 55-5 Two 52-2
57-2 or 12 56-3 Two 52-3 or 4
16 kV to 25 kV 57-2 or 12 56-3 Two 52-3 or 4
57-3 or 13 56-4 Three 52-3 or 4
26 kV to 35 kV 57-3 or 13 56-4 Three 52-3 or 4
57-4 or 14 56-5 Four 52-3 or 4

2.9.2 Low Vol tage Line Insulators

Lowvoltage line insulators shall conply with ANSI C29.2 and ANSI C29.3 as
applicable. Spool insulators for use on | owvoltage |lines shall be nounted
on clevis attachnments or secondary racks and shall be not snaller than
Class 53-2 . For No. 4/0 AW and | arger conductors, C ass 53-4 shall be
used. Suspension insulators on clevis attachnents used at dead-ends shal
be not smaller than O ass 52-1.

2.9.3 Strain Insulators for Guy Wres

Strain insulators for use in insulated guy assenblies shall conply with
ANSI C29.4 for porcelain or equivalent fiberglass, and shall have a
nmechani cal strength exceeding the rated breaking strength of the attached
guy wire. Insulators shall be not smaller than Cass 54-1 for lines up to
5 kV, not smaller than Cass 54-2 for lines of 6 kV to 15 kV, not snaller
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than C ass 54-4 for lines of 16 kV to 25 kV, and not smaller than C ass
54-4 with two in tandemfor lines of 26 kV to 35 kV.

2.9.4 Apparatus Insul ators

Apparatus insulators shall conply with | EEE C57.19. 00, |EEE C57.19.01, ANSI
C29.8, and ANSI C29.9 as applicable.

2.10 CROSSARM ASSEMBLI ES
2.10.1 Crossar s

Crossarns shall conmply with RUS REA Bull 1728H 701 and shall be solid wood,
di stribution type, except cross-sectional area with pressure treatnment
conformng to AWPA C25, and a 6.4 mm (1/4 inch), 45 degree chanfer on al
top edges. Cross-sectional area m ni num di nensions shall be 108.0 mm
(4-1/4 inches) in height by 82.6 mm (3-1/4 inches) in depth in accordance
with EEE C2 for Grade B construction. Crossarns shall be 2.4 m (8 feet)
in length, except that 3.1 m (10 foot) crossarns shall be used for
crossar m nount ed banked singl e-phase transfornmers or el sewhere as

i ndi cated. Crossarnms shall be nmachi ned, chanfered, trimred, and bored for
stud and bolt hol es before pressure treatnment. Factory drilling shall be
provi ded for pole and brace nounting, for four pin or four vertica
line-post insulators, and for four suspension insulators, except where
otherwi se indicated or required. Drilling shall provide required clinbing
space and wire clearances. Crossarns shall be straight and free of tw sts
towithin 2.5 nmper 304.8 nm (1/10 inch per foot) of length. Bend or
twi st shall be in one direction only.

2.11 FUSES AND SW TCHES, MEDI UM VOLTAGE
2.11.1 Fuse Cutouts

Medi um vol t age fuses and cutouts shall conply with NEMA SG 2 and shall be
of the | oadbreak open type construction rated 15 kV and of the heavy -duty
type . Open-link cut-outs are not acceptable. Fuses shall be either

i ndi cating or dropout type. Fuse ratings shall be as indicated. Fuse
cutouts shall be equi pped with nmounting brackets suitable for the indicated
installations.

2.12 SURCGE ARRESTERS

Surge arresters shall conmply with NEMA LA 1 and | EEE C62. 1, | EEE C62.2, and
| EEE C62. 11, and shall be provided for protection of aerial-to-underground
transitions, automatic circuit reclosers, capacitor equiprent,
group-operated | oad-interrupter sw tches, transformers and other indicated
equi prent. Arresters shall be distribution class, rated as shown.
Arresters shall be equi pped with nmounting brackets suitable for the
indicated installations. Arresters shall be of the valve or netal -oxide
varistor or conbination valve-netal -oxide varistor type suitable for

out door installations.

2.13  GROUNDI NG AND BONDI NG
2.13.1 Driven G ound Rods
Ground rods shall be of copper-clad steel conform ng to UL 467 not |ess

than 19.1 mm (3/4 inch) in dianmeter by 3.1 nmeter (10 feet) in length of
the sectional type driven full length into the earth.
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2.13.2 Groundi ng Conductors

Groundi ng conductors shall be bare, except where installed in conduit with
associ at ed phase conductors. Insulated conductors shall be of the sane
materi al as the phase conductors and green col or-coded, except that
conductors shall be rated no nore than 600 volts. Bare conductors shall be
ASTM B 8 soft-drawn unl ess otherw se indicated. Al umnumis not acceptable.

2.14  PADLCCKS
Padl ocks shall conmply with Section 08700 'Buil ders' Hardware.
2.15 WARNI NG SI G\NS

Warni ng signs shall be porcelain enanel ed steel or approved equal. Voltage
war ni ng signs shall comply with | EEE C2.

2.16 LI QUI D DI ELECTRI CS

Liquid dielectrics for transforners, capacitors, reclosers, and other
liquid-filled electrical equiprment shall be non-polychlorinated biphenyl
(PCB) mineral-oil or less-flammable |liquid as specified. Nonflamable
fluids shall not be used. Tetrachl oroethylene (perchloroethylene) and 1

2, 4 tetrachl orobenzene fluids shall not be used. Liquid dielectrics in
retrofitted equi pment shall be certified by the manufacturer as having | ess
than 50 parts-per-mllion (ppm PCB content. 1In lieu of the manufacturer's
certification, the Contractor nmay submit a test sanple of the dielectric in
accordance with ASTM D 923 and have tests perforned per ASTM D 4059 at a
testing facility approved by the Contracting O ficer. Equipnment with test
results indicating PCB | evel exceeding 50 ppm shall be repl aced.

2.17 FACTORY TESTS

Factory tests shall be performed, as follows, in accordance with the
applicable publications and with other requirenents of these
specifications. The Contracting Oficer shall be notified at |east 10 days
before the equi pment is ready for testing.

[ AM#1]la. Hi gh-Voltage Fuses: Manufacturer's standard tests in
accordance with | EEE C37. 41.

[AM#1]b. Electric Power Insulators: Mnufacturer's standard tests in
accordance with ANSI C29.1.

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Equi prent and devi ces shall be installed and energi zed in accordance with
t he manufacturer's published instructions. Circuits installed in conduits
or underground and splices and term nations for nedi umvoltage cabl e shal
conformto the requirenents of Section 16375 ELECTRI CAL DI STRI BUTI ON
SYSTEM UNDERGROUND. Secondary circuits installed in conduit on poles
shall conformto the requirenents of Section 16415 ELECTRI CAL WORK

| NTERI OR.

3.1.1 Conf ormance to Codes
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The installation shall conply with the requirenents and recomendati ons of
| EEE C2 for medium |l oading districts, Grade B construction. No reduction
in clearance shall be made. The installation shall also comply with the
appl i cabl e parts of NFPA 70.

3.1.2 Verification of D nensions

The Contractor shall becone fanmiliar with details of the work, shall verify
dimensions in the field, and shall notify the Contracting O ficer of any
di screpancy before perform ng any work.

3.1.3 Tree Trimm ng

VWere |ines pass through trees, trees shall be trinmed at least 4.5 m
clear on both sides horizontally and bel ow for mediumvoltage |ines, and
1.5 m clear on both sides horizontally and bel ow for other lines, and no
branch shall overhang horizontal clearances. Were trees are indicated to
be renpved to provide a clear right-of-way, clearing is specified in
Section 02230 CLEARI NG AND GRUBBI NG

3.1. 4 Di sposal of Liquid Dielectrics

PCB- contami nated dielectric shall be marked as PCB and transported to and
i ncinerated by an approved EPA waste disposal facility. The Contractor
shal |l furnish certification of proper disposal. Contam nated dielectric
shall not be diluted to | ower the |Ievel of contam nation

3.2 PCLE | NSTALLATI ON

Joi nt-use el ectric/roadway-I|ighting poles for overhead el ectric and
conmuni cation lines shall be wood poles utilizing crossarm construction
Crossarm construction shall be provided for support of other equipment,
except where direct-pole nounting is indicated. Provision for

conmuni cati on services is required on pole-line construction, except where
specifically noted otherwise. A vertical pole space of not |ess than 600
mm (2 feet) shall be reserved at indicated |ocations.

3.2.1 Whod Pole Setting

Whod Pole Setting: Wod poles shall be set straight and firm In norma
firmground, mninmmpole-setting depths shall be as listed in Table 11

In rocky or swampy ground, pole-setting depths shall be decreased or

i ncreased respectively in accordance with the local utility's published
standards and as approved. |In swanmpy or soft ground, a bog shoe shall be
used where support for a pole is required. Poles in straight runs shall be
in a straight line. Curved poles shall be placed with curvatures in the
direction of the pole line. Poles shall be set to naintain as even a grade
as practicable. Wen the average ground run is |evel, consecutive poles
shall not vary nore than 1.5 m in height. Wen the ground is uneven,
poles differing in length shall be kept to a mininumby |locating poles to
avoi d the highest and | owest ground points. |If it becomes necessary to
shorten a pole, a piece shall be sawed off the top end and roofed. |If any
pole is shortened after treatnment, the shortened end of the pole shall be
gi ven an application of hot preservative. Were poles are set on hilly
terrain, along edges of cuts or enmbanknents, or where soil nmay be washed
out, special precautions shall be taken to ensure durable pole foundations,
and the setting depth shall be neasured fromthe [ ower side of the pole.

Hol es shall be dug |l arge enough to permt proper use of tampers to the ful
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depth of a hole. Earth shall be placed into the hole in 300 mm naxi mum
| ayers, then thoroughly tanped before the next layer is placed. Surplus
earth shall be placed around each pole in a conical shape and packed
tightly to drain water away from pol es.

TABLE 11

M NI MUM POLE- SETTI NG DEPTH ( METERS)

Cur ves,

Length Corners, and
Overal | Strai ght Poi nts of
Met er s Li nes Extra Strain
6.1 1.5 1.5

7.6 1.7 1.7

9.2 1.7 1.7
10.7 1.8 1.8

12. 2 1.8 1.8
13.7 2.0 2.1
15.2 2.1 2.3
16.7 2.3 2.5
18.3 2.5 2.6
19.8 2.6 2.6
21.3 2.8 2.9
22.9 2.9 3.0

24. 4 3.0 3.2
25.9 3.2 3.3

27. 4 3.3 3.5
28.9 3.5 3.7
30.5 3.7 3.8

3.2.2 Al umi num Steel, and Concrete Pole Setting

Pol es shall be nobunted on cast-in-place or power-installed screw

foundati ons. Concrete poles shall be enbedded in accordance with the
details shown. Conduit el bows shall be provided for cable entrances into
pol e interiors.

3.2.2.1 Cast -1 n- Pl ace Foundati ons

Concrete foundations, sized as indicated, shall have anchor bolts
accurately set in foundations using tenplates supplied by the pole
manufacturer. Concrete work and grouting is specified in Section 03300
CAST- 1 N- PLACE STRUCTURAL CONCRETE. After the concrete has cured, pole
anchor bases shall be set on foundations and | evel ed by shinm ng between
anchor bases and foundations or by setting anchor bases on leveling nuts
and grouting. Poles shall be set plumb. Anchor bolts shall be the

manuf acturer's standard, and not |ess than necessary to neet the pole w nd
| oadi ng specified herein and ot her design requirenents.

3.2.2.2 Power - I nstal | ed Screw Foundati ons

Power-i nstal |l ed screw foundati ons may be used if they have the required
strength, nounting-bolt, and top plate dinensions. Screw foundations shal
be of at least 6.4 M (1/4 inch) thick structural steel conformng to ASTM
A 36/ A 36M and hot-di p gal vani zed in accordance with ASTM A 123/ A 123M
Conduit slots in screw foundation shafts and top plates shall be marked to
indicate orientation. Design calculations indicating adequate strength
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shal | be approved before installation of screw foundation is permtted.
Cal cul ati ons shall be submitted in accordance with the detail draw ngs
portion of paragraph SUBM TTALS.

3.3 CROSSARM MOUNTI NG

Crossarns shall be bolted to poles with 15.9 mm (5/8 inch) through-bolts
wi th square washers at each end. Bolts shall extend not |less than 3 mm
nor nmore than 50 mm beyond nuts. On single crossarm construction, the
bolt head shall be installed on the crossarm side of the pole. Metal
crossarm braces shall be provided on crossarnms. Flat braces nmay be
provided for 2.4 m (8 foot) crossarns and shall be 6.4 by 31.8 mm (1/4 by
1-1/4 inches), not less than 700 nm (28 inches) in length. Flat braces
shall be bolted to arms with 9.5 mm (3/8 inch) «carriage bolts with round
or square washers between boltheads and crossarns, and secured to poles
with 50.8 by 101.6 mm (1/2 by 4 inch) |ag screws after crossarns are
| evel ed and aligned. Angle braces are required for 3.1 m (10 foot)
crossarns and shall be 1.5 m (60 inch) span by 457.2 nm (18 inch) drop
formed in one piece from38.1 by 38.1 by 4.8 nm(1-1/2 by 1-1/2 by 3/16
inch) angle. Angle braces shall be bolted to crossarns with 50.8 nm (1/2
inch) bolts with round or square washers between boltheads and crossar s,
and secured to poles with 15.9 mm (5/8 inch) through-bolts. Double
crossarns shall be securely held in position by nmeans of 15.9 nm (5/8 inch)
doubl e-arm ng bolts. Each double-arning bolt shall be equipped with four
nuts and four square washers.

3.3.1 Li ne Arms and Buck Arns

Line arns and buck arnms shall be set at right angles to lines for straight
runs and for angles 45 degrees and greater; and line arns shall bisect

angl es of turns of |less than 45 degrees. Dead-end assenblies shall be used
for turns where shown. Buckarns shall be installed, as shown, at corners
and junction poles. Double crossarns shall be provided at ends of joint
use or conflict sections, at dead-ends, and at angles and corners to
provi de adequate vertical and |longitudinal strength. Double crossarns
shal | be provided at each line-crossing structure and where |ines not
attached to the same pol e cross each ot her

3.3.2 Equi prent  Ar s

Equi prent arms shall be set parallel or at right angles to lines as
required to provide clinbing space. Equi pnent arns shall be | ocated bel ow
line construction to provide necessary wire and equi pnment cl earances.

3.4 GUY | NSTALLATI ON

@Quys shall be provided where shown, with | oads and strengths as indicated,
and wherever conductor tensions are not bal anced, such as at angles,
corners, and dead-ends. Were a single guy will not provide the required
strength, two or nore guys shall be provided. Where guys are w apped
around pol es, at |east two guy hooks shall be provided and pol e shins shal
be provi ded where guy tension exceeds 27 kN (6000 pounds). Quy cl anps
152.4 mm (6 inches) in length with three 15.9 nm (5/8 inch) bolts, or

of fset-type guy clanps, or approved guy grips shall be provided at each guy
termnal. GQuy-strain insulators shall be provided in each guy for wood
poles. Miltiple-helix screw anchors shall be provided in marshy ground;
rock anchors shall be installed in rock at right angles to guys, elsewhere
anchors shall be of an expanding type, except that power installed screw
anchors of equival ent hol di ng power are acceptable. A half-round yell ow
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pol yvinyl, fiberglass, or other suitable plastic guy marker, not |ess than
2.4 m(8 feet) in length, shall be provided at the anchor end of each guy
shown, securely clanped to the guy or anchor at the bottom and top of the
mar ker. Hol di ng capacities for down guys shall be based on a | ead angl e of
45 degrees .

3.5 CONDUCTOR | NSTALLATI ON
3.5.1 Li ne Conductors

Unl ess ot herwi se indicated, conductors shall be installed in accordance

wi th manufacturer's approved tables of sags and tensions. Proper care
shal |l be taken in handling and stringing conductors to avoid abrasions,
sharp bends, cuts, kinks, or any possibility of danage to insulation or
conductors. Conductors shall be paid out with the free end of conductors
fixed and cable reels portable, except where terrain or obstructions nake
this method unfeasible. Bend radius for any insulated conductor shall not
be | ess than the applicable NEMA specification recomendati on. Conductors
shal | not be drawn over rough or rocky ground, nor around sharp bends.
When installed by machi ne power, conductors shall be drawn froma nounted
reel through stringing sheaves in straight lines clear of obstructions.
Initial sag and tension shall be checked by the Contractor, in accordance
with the manufacturer's approved sag and tension charts, within an el apsed
time after installation as recormended by the manufacturer

3.5.2 Connectors and Splices

Connectors and splices shall be mechanically and el ectrically secure under
tensi on and shall be of the nonbolted conpression type. The tensile
strength of any splice shall be not |ess than the rated breaking strength
of the conductor. Splice materials, sleeves, fittings, and connectors
shal | be noncorrosive and shall not adversely affect conductors.

Al umi num conposition conductors shall be wire brushed and an oxide

i nhi bitor applied before making a conpression connection. Connectors which
are factory-filled with an inhibitor are acceptable. Inhibitors and
conpression tools shall be of types recomended by the connector
manufacturer. Prinmary |ine apparatus taps shall be by neans of hot I|ine
cl anps attached to conpression type bail clanps (stirrups). Low voltage
connectors for copper conductors shall be of the solderless pressure type.
Noni nsul at ed connectors shall be snpbothly taped to provide a wat er proof

i nsul ation equivalent to the original insulation, when installed on

i nsul ated conductors. On overhead connections of al um num and copper, the
al um num shal |l be installed above the copper

3.5.3 Conductor-To- 1 nsul ator Attachments
Conductors shall be attached to insulators by neans of clanps, shoes or tie
wires, in accordance with the type of insulator. For insulators requiring
conductor tie-wire attachments, tie-wire sizes shall be as indicated in
TABLE 11.
TABLE 11

TI E- W RE REQUI REMENTS

CONDUCTOR TIE WRE
Copper (AWG Sof t - Drawn Copper (AWG
6 8
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TABLE 11

TI E- W RE REQUI REMENTS

CONDUCTOR TIE WRE
Copper (AWG Sof t - Drawn Copper (AWG
4 and 2 6
1 through 3/0 4
4/ 0 and | arger 2
AAC, AAAC, or ACSR (AVG) AAAC OR AAC (AVG)
Any size 6 or 4

3.5.4 Arnor Rods

Armor rods shall be provided for AAC, AAAC, and ACSR conductors. Arnor
rods shall be installed at supports, except arnmor rods will not be required
at primary dead-end assenblies if alum numor alum numlined zinc-coated
steel clanps are used. Lengths and net hods of fastening arnor rods shal

be in accordance with the manufacturer's recomrendati ons. For span | engths
of less than 61 m flat alum numarnor rods may be used. Flat arnor rods,
not less than 762.0 micronmeters by 6.4 nm (0.03 by 0.25 inch) shall be
used on No. 1 AWG AAC and AAAC and small er conductors and on No. 5 AWG ACSR
and small er conductors. On larger sizes, flat arnor rods shall be not |ess
than 1.3 by 7.6 mm (0.05 by 0.30 inches). For span lengths of 61 m or
nore, preformed round arnor rods shall be used.

3.5.5 Medi um Vol t age | nsul ated Cabl es

Medi um vol t age cabl e nmessengers shall be attached to poles with clanps
providing a strength exceeding the required nessenger strength and with not
less than 15.9 nm (5/8 inch) through-bolts. Messengers shall be

dead- ended, grounded, |ine-guyed at corners and dead-ends, and at intervals
not exceeding 305 m al ong straight runs.

3.5.6 Low Vol t age | nsul ated Cabl es

Low vol t age cabl es shall be supported on clevis fittings using spoo

i nsulators. Dead-end clevis fittings and suspension insulators shall be

provi ded where required for adequate strength. Dead-end construction shal

provide a strength exceeding the rated breaking strength of the neutra

messenger. Cevis attachments shall be provided with not |ess than 15.9 nm

(5/8 inch) through-bolts. Secondary racks nmay be used when installed on

wood pol es and where the span |l ength does not exceed 61 m Secondary

racks shall be two-, three-, or four-wire, conplete with spool insulators.

Racks shall neet strength and deflection requirements for heavy-duty stee

racks, and shall be either galvanized steel or alum numalloy. Tops of

i nsul ator saddl es shall be rounded and snooth to avoid danage to conduct or

i nsul ation. Each insulator shall be held in place with a 15.9 nm (5/8 inch)
butt on- head bolt equi pped with a nonferrous cotter pin, or equivalent, at

the bottom Racks for dead-ending four No. 4/0 AWG or four |arger

conductors shall be attached to poles with three 15.9 nm (5/8 inch)

t hrough-bolts. Qher secondary racks shall be attached to poles with at

least two 15.9 nm (5/8 inch) through-bolts. M ninmmvertical spacing

bet ween conductors shall not be | ess than 200 mm
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(AVK1) 3.6 TRANSFORMER | NSTALLATI ON

Transformers shall be carefully installed so as not to scratch finishes or
damage bushings. Transformers shall be installed in accordance with the
manuf acturer's instructions. After installation, surfaces shall be

i nspected and scratches shall be touched up with a finish provided by the
transformer manufacturer for this purpose.

3.7 CONNECTI ONS TO UTI LITY LI NES

The Contractor shall coordinate the work with the Contracting Oficer and
shal |l provide for final connections to the installation electric lines.

3.8 CONNECTI ONS BETWEEN AERI AL AND UNDERGROUND SYSTEMS

Connecti ons between aerial and underground systens shall be made as shown.
Under ground cabl es shall be extended up poles in conduit to cable

term nations. Conduits shall be secured to poles by two-hole gal vani zed
steel pipe straps spaced not nore than 3 m apart and with one support not
nore than 300 mm from any bend or termnation. Cables shall be supported
by devi ces separate fromthe conduit or guard, near their point of exit
fromthe riser conduit or guard. Cables guards shall be secured in
accordance with the manufacturers published procedure. Risers shall be
equi pped with bushings to protect cables. Capnut potheads shall be used to
term nate nmedi um vol tage mul tipl e-conductor cabl e.

3.9 CONNECTI ONS TO BUI LDI NGS
3.9.1 Aerial Services

Connections to buildings shall be nade at approxi mately the point indicated
and shall be connected to the service entrance conductors. Supports at
bui | di ngs shall be adequate to withstand required pulls; supports shall not
be rated | ess than 4450 N (1000 pounds). Drip | oops shall be forned on
conductors at entrances to buildings, cabinets, or conduits.
Service-entrance conduits with termnation fittings and conductors within
the buil ding, including sufficient slack for connection to aerial service
cables, shall conformto the requirenents of Section 16415 ELECTRI CAL WORK
| NTERI OR.

3.9.2 Under ground Servi ces

Connections to buildings shall be nade at the point indicated and shall be
term nated at the service entrance equi pnent terninals. Cable pulling
shall be in accordance with Section 16375, ELECTRI CAL DI STRI BUTI ON SYSTEM
UNDERGROUND. Service entrance conduits with termnation fittings and
conductors within the building shall conformto the requirenents of Section
16415 ELECTRI CAL WORK, | NTERI OR

3.10 GROUNDI NG

Noncurrent-carrying netal parts of equi pment and conductor assenblies, such
as lum naires, nediumvoltage cable term nati ons and nmessengers, neta

pol es, operating mechanisnms of pole top switches, panel enclosures,
transformers, capacitors, recloser frames (cases) and ot her
noncurrent-carrying netal itenms shall be grounded. Additional grounding of
equi prent, neutral, and surge arrester grounding systens shall be installed
at pol es where indicat ed.
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3.10.1 Groundi ng El ectrodes
Groundi ng el ectrodes shall be installed as foll ows:

a. Driven rod electrodes - Unless otherw se indicated, ground rods
shal |l be | ocated approxi mately 900 nm out from base of the pole
and shall be driven into the earth until the tops of the rods are
approxi nately 300 mm bel ow finished grade. Miltiple rods shal
be evenly spaced at |least 3 m apart and connected together 600 mm

bel ow grade with a mninum No. 6 bare copper conductor

b. Pole butt electrodes - Pole butt electrodes shall be installed
where indi cated, except that this nethod shall not be the sole
groundi ng el ectrode at transformer |ocations. The pole butt
el ectrode shall consist of a coil of at least 4 m of mnimum No.
6 bare copper conductor stapled to the butt of the pole.

c. Plate electrodes - Plate electrodes shall be installed in
accordance with the manufacturer's instructions and | EEE C2 and
NFPA 70.

d. G ound Resistance - The maxi mum resi stance of a driven ground rod
shal | not exceed 25 ohns under normally dry conditions. Wenever
the required ground resistance is not met, provide additiona
el ectrodes interconnected with grounding conductors , to achi eve
the specified ground resistance. The additional electrodes will
be up to three, 3 m (10 feet) rods spaced a mninumof 3 m (10
feet) apart, . In high ground resistance, UL listed chemically
charged ground rods may be used. |If the resultant resistance
exceeds 25 ohnms measured not |ess than 48 hours after rainfall,
the Contracting Oficer shall be notifies inmediately.
Connecti ons bel ow grade shall be fusion wel ded. Connections above
grade shall be fusion welded or shall use UL 467 approved
connect ors.

3.10.2 Groundi ng and Bondi ng Connecti ons

Connecti ons above grade shall be nade by the fusion-welding process or with
bol ted sol derl ess connectors in conpliance with UL 467, and those bel ow
grade shall be nmade by a fusion-wel ding process. Were grounding
conductors are connected to al um num comnposition conductors, specially
treated or |ined copper-to-alun num connectors suitable for this purpose
shal | be used.

3.10.3 Groundi ng El ectrode Conductors

On multi-grounded circuits, as defined in | EEE C2, provide a single
continuous vertical grounding el ectrode conductor. Neutrals, surge
arresters, and equi pnent groundi ng conductors shall be bonded to this
conductor. For single grounded or ungrounded systens, provide a groundi ng
conductor for the surge arrester and equi prment groundi ng conductors and a
separ at e groundi ng conductor for the secondary neutrals. G ounding

el ectrode conductors shall be sized as shown. Secondary system neutra
conductors shall be connected directly to the transforner neutral bushings,
then connected with a neutral bonding junper between the transforner
neutral bushing and the vertical grounding el ectrode conductor, as shown.
Groundi ng el ectrode conductors shall be stapled to wood poles at intervals
not exceedi ng 600 nm On netal poles, a preformed gal vani zed steel strap
15.9 nm (5/8 inch) wde by 0.853 (22 gauge) mnimm by |ength, secured by
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a prefornmed | ocking nethod standard with the manufacturer, shall be used to
support a groundi ng el ectrode conductor installation on the pole and spaced
at intervals not exceeding 1.5 m wth one band not nore than 75 mm from
each end of the vertical grounding el ectrode conductor. Bends greater than
45 degrees in groundi ng el ectrode conductor are not permtted.

3.11 FI ELD TESTI NG
3.11.1 CGener a

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting Oficer 30 days prior
to conducting tests. The Contractor shall furnish nmaterials, |abor, and
equi pment necessary to conduct field tests. The Contractor shall perform
tests and i nspections recommended by the manufacturer unless specifically
wai ved by the Contracting Officer. The Contractor shall maintain a witten
record of tests which includes date, test perforned, personnel involved,
devices tested, serial nunber and name of test equipnent, and test results.
Field reports will be signed and dated by the Contractor.

3.11.2 Saf ety

The Contractor shall provide and use safety devices such as rubber gl oves,
protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pnment which
are damaged due to inproper test procedures or handling.

3.11.3 G ound- Resi stance Tests

The resistance of each pole ground shall be measured using the
fall-of-potential nethod defined in IEEE Std 81. G ound resistance
neasurenents shall be made before the electrical distribution systemis
energi zed and shall be made in normally dry conditions not |ess than 48
hours after the last rainfall. Resistance measurenments of separate
groundi ng el ectrode systens shall be nmade before the systens are bonded

t oget her bel ow grade. The conbi ned resistance of separate systens may be
used to neet the required resistance, but the specified nunber of

el ectrodes shall be provided.

3.11.4 Medi um Vol t age Preassenbl ed Cabl e Test

After installation, prior to connection to an existing system and before
the operating test, the nediumvoltage preassenbl ed cable systemshall be
given a high potential test. Direct-current voltage shall be applied on
each phase conductor of the system by connecting conductors at one termn na
and connecting grounds or netallic shieldings or sheaths of the cable at
the other terminal for each test. Prior to the test, the cables shall be
i sol at ed by openi ng applicable protective devices and di sconnecti ng

equi pnent. The nethod, voltage, length of time, and other characteristics
of the test for initial installation shall be in accordance with NEVA WC 7
or NEMA WC 8 for the particular type of cable installed, and shall not
exceed the recommendati ons of |EEE Std 404 for cable joints unless the
cabl e and accessory nmanufacturers indicate higher voltages are acceptable
for testing. Should any cable fail due to a weakness of conductor

i nsulation or due to defects or injuries incidental to the installation or
because of inproper installation of cable, cable joints, term nations, or
ot her connections, the Contractor shall make necessary repairs or replace
cables as directed. Repaired or replaced cables shall be retested.
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3.11.5 Sag and Tension Test

The Contracting O ficer shall be given prior notice of the tine schedul e
for stringing conductors or cables serving overhead medi umvoltage circuits
and reserves the right to witness the procedures used for ascertaining that
initial stringing sags and tensions are in conpliance with requirenents for
the applicable | oading district and cable wei ght.

3.11.6 Low Vol t age Cabl e Test

For under ground secondary or service laterals fromoverhead |ines, the

| owvol tage cable, conplete with splices, shall be tested for insulation
resi stance after the cables are installed, in their final configuration
ready for connection to the equipnent, and prior to energization. The test
vol tage shall be 500 volts dc, applied for one m nute between each
conduct or and ground and between all possible conbinations of conductors in
the sane trench, duct, or cable, with other conductors in the same trench
duct, or conduit. The mi ninum value of insulation shall be:

R in negohns = (rated voltage in kV + 1) x 304,800/ (length of cable in
net ers)

Each cable failing this test shall be repaired or replaced. The repaired
cable shall then be retested until failures have been elin nated.

3.11.7 Operating Tests
After the installation is conmpleted, and at such tine as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denobnstrated to operate in accordance
with the specified requirenents. An operating test report shall be
submtted in accordance with paragraph SUBM TTALS.

3.12 MANUFACTURER S FI ELD SERVI CE

3.13  ACCEPTANCE
Fi nal acceptance of the facility will not be given until the Contractor has
successfully conpleted all tests and after all defects in installation
mat eri al or operation have been corrected.

-- End of Section --
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PART 1

1.

SECTI ON 16711A

TELEPHONE SYSTEM CQUTSI DE PLANT
AMEL

GENERAL

1 REFERENCES

The publications listed below forma part of this specification to the

ext ent

referenced. The publications are referred to in the text by basic

desi gnation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI C62. 61 (1993) Gas Tube Surge Arrestors on Wre

Li ne Tel ephone Circuits

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

ASTM D 2239 (1996a) Pol yet hyl ene (PE) Plastic Pipe

(SIDR-PR) Based on Controlled |Inside
Di anet er

ELECTRONI C | NDUSTRI ES ALLI ANCE (El A)

El A ANSI / El A 455- 81A-91 (1992) FOTP-81 Conpound Flow (Drip) Test

for Filled Fiber Optic Cable

El A ANSI/ EI A/ TI A- 455- 30B (1991) FOTP-30 Frequency Donmin

Measur enent of Miltinmode Optical Fiber
I nformation Transm ssion Capacity

El A ANSI/ EI A/ Tl A- 455- 53A (1990) FOTP-53 Attenuation by Substitution

Measurenent for Miltinode G aded-| ndex
Optical Fibers or Fiber Assenblies Used in
Long Length Communi cations Systens

El A ANSI/ EI A/ TI A- 455- 78A- 98 (1990; R 1998) FOTP-78 Spect ual

Attenuation Cutback Measurenent for Single
Mode Optical Fibers

El A ANSI/ TI A/ El A-568- A (1995) Commercial Buil ding

Tel econmuni cati ons Cabling Standard

El A ANSI/ TI A/ El A- 607 (1994) Commercial Building Gounding and

Bondi ng Requirenents for Tel econmuni cati ons

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C2 (1997) National Electrical Safety Code
| NSULATED CABLE ENGQ NEERS ASSOCI ATI ON (| CEA)
| CEA S-85-625 (1996) Airecore, Polyolefin Insulated,

Copper Conduct or Tel ecomruni cati ons Cabl e
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NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code

U. S. DEPARTMENT OF AGRI CULTURE ( USDA)

REA Bul | etin 345-39 (1985) Tel ephone Station Protectors

REA Bul |l etin 345-50 (1979) Trunk Carrier Systens (PE-60)
REA Bul |l etin 345-65 (1985) Shield Bondi ng Connectors (PE-33)
REA Bul l etin 345-72 (1985) Filled Splice Cosures (PE-74)
REA Bul |l etin 345-151 (1989) Conduit and Manhol e Construction

REA Form 515c
REA Bul l etin 1753F-205 (PE-39) (1993) Filled Tel ephone Cabl es

REA Bul l etin 1753F-207 (PE-87) (1994) Term nating Cables

REA Bul l etin 1753F-208 (1993) Filled Tel ephone Cables with
Expanded | nsul ati on ( PE-89)

RUS Bul l etin 1751F-635 (1996) Aerial Plant Construction

RUS Bull etin 1751F-643 (1998) Under ground Pl ant Design

RUS Bull etin 1753F-302 (PE-91) (1994) Qutside Plant Housings and Serving
Area Interface Systems

RUS Bul l etin 1753F-401( PC-2) (1995) Splicing Copper and Fiber Optic
Cabl es
RUS REA Bul letin 1751F-641 (1995) Construction of Buried Pl ant

RUS REA Bull 1753F-201 (PC-4) (1997) Acceptance Tests and Measurenents
of Qutside Plant

RUS REA Bul | 1753F-601 (PE-90) (1994) Filled Fiber Optic Cables

RUS REA Bul l etin 17551-100 (1999) List of Materials Acceptable for
Use on Tel econmuni cati ons Systens of RUS
Borrower s

UNDERWRI TERS LABORATORI ES (UL)

UL 50 (1995; Rev thru Qct 1997) Encl osures for
El ectrical Equi pment

UL 497 (1995; Rev Mar 1996) Protectors for Paired
Conductor Comrunication Circuits

1.2  SYSTEM DESCRI PTI ON
The outside plant systemshall consist of all cable, conduit, nmanhol es,
poles, etc. required to provide signal paths fromthe closest point of

presence to the new facility, including free standing franes or backboards,
term nating cables, lightning and surge protection nodules at the entry
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facility. The work consists of furnishing, installing, testing and naking
operational a conplete outside plant system for continuous use.

1.3 SUBM TTALS

CGovernnment approval is required for subnmittals with a "G' designation
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Tel ephone System
Install ation;

Detail draw ngs, consisting of a conplete Iist of equi pnent and
material, including manufacturer's descriptive and technica
literature, perfornance charts and curves, and catal og cuts.
Detail drawi ngs shall also contain conplete configuration
informati on, wiring diagrans and any other details required to
denponstrate that the cable system has been coordinated to support
the transnmi ssion systens identified in the specifications and
drawi ngs. Drawi ngs shall show proposed | ayout and anchorage of
equi pnment and appurtenances, and equi pnent relationship to other
parts of the work including clearance for naintenance and
operations.

Record Dr awi ngs;

Record drawi ngs for the installed wiring system show ng the
actual location of all cable termnations, splices, routing, and
size and type of all cables. The identifier for each term nation
and cabl e shall appear on the drawi ngs. The draw ngs shal
i ncl ude gauge and pair or fiber count for each cable, duct and
i nnerduct arrangerment, or conductor assignnent of outside plant,
and protector and connector block |layout at the term nation points
after installation

SD- 03 Product Data

Spare Parts;
Equi pnent ;

A data list of recomrended spare parts, tools, and test
equi prent for each different itemof material and equi prent
specified prior to beneficial occupancy. The data shall include a
conplete list of parts and supplies, with current unit prices and
source of supply.

Install ation;

Printed copies of the manufacturer's reconmendations for the
material being installed, prior to installation. Installation of
the itemw |l not be allowed to proceed where installation
procedures, or any part thereof, are required to be in accordance
wi th those recomendati ons until the recomendati ons are received
and approved.
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Accept ance Tests;

Test plans defining all tests required to ensure that the system
neets specified requirenents. The test plans shall define
m | estones for the tests, equipnent, personnel, facilities, and
supplies required. The test plans shall identify the capabilities
and functions to be tested.

Cut over and Records;

The cutover plan shall provide procedures and schedul es for
relocation of facility station nunbers wi thout interrupting
service to any active location

SD-06 Test Reports
Accept ance Tests;

Test reports in booklet formshowing all field tests perforned,
upon conpletion and testing of the installed system Masurenents
shal |l be tabulated on a pair by pair or strand by strand basis.

SD-07 Certificates
Tel ephone System

Proof that the itens furnished under this section conformto the
specified requirenents in FCC, |CEA, REA, RUS, ANSI, ASTM NFPA
El A, or UL, where materials and equi pment are so specified.

Qualifications;

The qualifications of the manufacturer, splicer, and
installation supervisor as specified.

1.4  QUALI FI CATI ONS

1.4.1 Cable Installers
Installation shall be under the direct supervision of an individual with a
m ni mum of 3 years experience in the installation of the specified copper
and fiber optic cable and conponents.

1.4.2 Cabl e Splicing and Term nation
Al cable splicers shall have training in the proper techniques and have a
m ni mum of 3 years experience in splicing and term nating the specified
cables. Mdular splices shall be performed by factory certified personne
or under direct supervision of factory trained personnel for products used.

1.4.3 Manuf act urers
The cabl e, equi pnent, and hardware provided shall be from manufacturers
that have a m nimum of 3 years experience in producing the types of cable,
equi prent, and hardware specified.

1.5 DELI VERY AND STORAGE

1.5.1 Cabl e Requi rement s-
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Al cable shall be shipped on reels. The diameter of the drum shall be

| arge enough to prevent damage to the cable during reeling and unreeling.
The reels shall be constructed to prevent damage during shipment and
handl i ng. The outer end of the cable shall be securely fastened to the
reel head to prevent the cable from becoming loose in transit. The inner
end of the cable shall project into a slot in the side of the reel, or into
a housing on the inner slot of the drum wth sufficient length to nake it
avail able for testing. The inner end shall be fastened to prevent the
cable frombecon ng | oose during installation. End seals shall be applied
to each of the cables to prevent moisture fromentering the cable. The
reels with cable shall be suitable for outside storage conditions when the
tenperature ranges frommnus 40 to plus 65 degrees C, with relative

hum dity fromO to 100 percent.

1.5.2 Equi pnent
Al'l equipnment shall be stored with protection fromthe weather, humdity
and tenperature variations, dirt and dust, or other contami nants, in
accordance with the nanufacturer's requirenents.

PART 2 PRODUCTS

2.1 STANDARD PRODUCTS
Mat eri al s and equi pnent shall be the standard products of a nanufacturer
regul arly engaged in the manufacture of such products and shall be the
manuf acturer's | atest standard design that has been in satisfactory use for
at least 2 years prior to bid opening. Each major conponent of equi pnent
shal | have the manufacturer's nane and type identified on the equi pnent.
Al'l products supplied shall be specifically designed and manufactured for
use with outside plant comunications systens. Al itens of the same cl ass
of equi prent shall be the products of a single manufacturer.

2.2 CABLE

2.2.1 Copper Conductor Cabl e
Copper conductor cable shall conformto the follow ng:

(AMH#1)2.2.1.1 Aeri al

a. Lashed: REA Bulletin 1753F-208.
b. Self Supporting: |CEA S 85-625.

2.2.1.2 Under gr ound
Cabl e shall be nanufactured per REA Bulletin 1753F-205 (PE-39) or REA
Bulletin 1753F-208. A 0.2 mm coated alum numor 0.12 mm copper netallic
shield shall be provided.

2.2.1.3 Scr eened

Screened cable shall conply with REA Bulletin 1753F- 205 (PE-39) or REA
Bulletin 1753F-208.

2.2.2 Fi ber Optic Cable
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Fi ber optic cable shall be specifically designed for outside use with tight
or |l oose buffer construction. The tight buffer optical fiber cable shal
consi st of a central glass optical fiber surrounded by a soft internediate
buffer to allow for thermal expansions and proper fitting of the secondary
buffer. The | oose buffer optical fiber cable shall have the gl ass optica
fiber within a filled | oose tube. Al fiber optic cables used shal
conformto the requirenents of RUS REA Bull 1753F-601 (PE-90)incl udi ng any
speci al requirenments made necessary by a specialized design.

2.2.2.1 Cabl e Cores
A central, nonnetallic core nmenber shall be included to serve as a cable
core foundation to reduce strain on the fibers, but not to serve as a
pul I ing strength nmenber.

2.2.2.2 Optical Fi ber
Si ngl e-nbde optical fibers shall be Class IV.

2.2.2.3 Shielding or G her Metallic Covering

A copper, copper alloy, or copper and steel laminate nmetallic covering or
shield shall be provided per RUS REA Bull 1753F-601 (PE-90).

2.2.2.4 Per f or mance Requi renents
The fiber optic cable shall conply with the specified nmechanica

performance requirements while used in buried and underground duct
applications where the tenperature varies frommnus 20 to plus 60 degrees

C. Optical performance degradation shall be I ess than 5 percent of the
optical performance requirenents in the tenperature range of mnus 20 to
pl us 60 degrees C. The fiber optic cable shall not be damaged in storage

where the tenperature may vary frommnus 40 to plus 65 degrees C.

2.3 CLOSURES

2.3.1 Copper Conductor C osures

2.3.1.1 Aerial dosure
The aerial closure shall be free breathing and suitable for housing
strai ght and butt splices of non-pressurized comunications cables. The
closure shall be constructed with ultraviolet resistant PVC

2.3.1.2 Buried d osure
Buried closure shall conformto REA Bulletin 345-72.

2.3.1.3 Under ground C osure
Under ground cl osures shall conformto REA Bulletin 345-72. The closure
shal | be of thernoplastic, thernoset, or stainless steel material and be
suitable for use in a vault or manhol e.

2.3.2 Fi ber Optic C osures

2.3.2.1 Fi ber Optic Aerial

The aerial closure shall be free breathing and suitable for housing a
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splice organi zer of non-pressurized comruni cati ons cables. The closure
shall be constructed with ultraviol et resistant PVC

2.3.2.2 Fi ber Optic Buried

The buried closure shall be suitable for enclosing a splice organizer in a
contai ner into which can be poured an encapsul ati ng conpound. The cl osure
shal |l protect the splice and be suitable for use in the buried environment.
The encapsul ati ng compound shall be re-enterable and shall not alter the
chemical stability of the closure.

2.3.2.3 Fi ber Optic Underground

The underground cl osure shall be suitable to house a splice organizer in a
protective housing. An encapsul ating conmpound shall be poured into this
encl osure. The closure shall be of therno-plastic, thernoset-plastic, or
stainless steel material and suitable for use in a vault or manhole. The
encapsul ati ng conmpound shall be re-enterable and shall not alter the
chemical stability of the closure.

2.4  CABLE SPLI CES AND ORGANI ZERS
2.4.1 Copper Cable Splices

Al cables greater than 25 pairs shall be spliced using nodular splicing
connectors, which accommpdate 25 pairs of conductors at a tinme. The
correct connector size shall be used to accommopdate the wire gauge of the
cable to be spliced. The connectors used shall be listed in RUS REA
Bulletin 17551 -100.

2.4.2 Fi ber Optic Cable Splices

Each fiber optic splice shall be physically protected by a splice kit. The
kit shall be specially designed for the splice.

2.4.3 Fi ber Optic Splice O ganizer

The splice organi zer shall be suitable for housing fiber optic splices in a
neat and orderly fashion. The splice organizer shall allow for a mninum
of 1 m of fiber for each fiber within the cable to be neatly stored

wi t hout kinks or twists. The splice organizer shall acconmpdate individual
strain relief for each splice. The splice organizer shall allow for future
mai nt enance or nodification, wthout danage to the cable or splices. All
requi red splice organi zer hardware, such as splice trays, protective gl ass
shel ves, and shield bond connectors shall be provided in the organizer kit.

2.5 CABLE TERM NALS
2.5.1 Pedest al - Type Cabl e Terninal s

Pedest al -type cable term nals shall conformto RUS Bulletin 1753F-302
(PE-91).

2.5.2 Cross-connect Cable Ternminals
Cross-connect cable term nals shall be weatherproofed for outdoor use and
suitable for pole, pad, or stake mounting. The term nal shall be equi pped

wi th nounting colums and distribution rings for junper-wire routing. The
term nal shall be of alum numor steel construction and ribbed for strength.
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2.

2.

6 MANHOLE AND DUCT
Al'l manhol e and duct products shall conformto RUS Bulletin 1751F-643.
6.1 New Manhol es

New manhol es shall be equi pped with pulling-in irons, cable racks, and
ground rod, and conformto the requirenents of REA Bulletin 345-151
Manhol es shall be a m nimum size as indicated on the draw ngs. Manhol es
shal | be designed so that the main trunk conduits enter and exit near the
center of the ends, and lateral conduits exit on the sides near the
corners. Manholes may be pre-cast or cast in place.

.6.2 Manhol e Over bui | ds

Exi sting manhol es which are enlarged as part of this project shall be
equi pped with new pulling-in irons, cable racks, and ground rod.

.6.3 Duct / Condui t

Conduit shall be furnished as specified in Sections 16415 ELECTRI CAL WORK
| NTERI OR and 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND and as shown
on project draw ngs.

.6.4 | nner duct

I nnerduct shall be SIDR 11.5 pol yet hyl ene plastic pipe conformng to ASTM D
2239.

T EQUI PMENT RACKS

Distribution frames, cabinets, and back-boards shall be provided as shown
and designed to nmount connector blocks, protector blocks, cross connects,
and other hardware required to termnate and protect the outside tel ephone
pl ant cable; to provide a denarcation point between inside and outside

pl ant cable; and to allow inside and outside plant cable to be cross
connect ed.

(AM#1) 2. 8 CONNECTOR BLOCKS

2.

Connect or bl ocks consisting of flanme-retardant nol ded plastic fastened to a
netal nounting bar shall be provided to term nate the outside plant cable
as shown. The connector bl ocks shall be of 100-pair block size and

equi pped with protection nodul es. The connector bl ocks shall be 24 gauge
stub type. The cable stubs shall be 100 pair and conformto REA Bulletin
1753F- 207 ( PE-87).

.9 PROTECTOR MODULES

The protector nodul es shall be of the two-el enent gas tube type.
Protecti on nodul es shall be heavy duty, A>10 kA, B>400, C>65A where Ais

t he maxi mum si ngl e i mpul se di scharge current, Bis the inpulse life and C
is the AC di scharge current per ANSI C62.61. The gas nodul es shall shunt
hi gh voltage to ground, fail short, be equipped with an external spark gap
and heat coils, and shall conply with UL 497.

10 FI BER- OPTI C TERM NATI ONS
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2.10.1 Fi ber Optic Connectors

Al'l outside plant fiber strands shall be terminated in a ST type fiber
optic connector, with ceramc ferrule material and a maxi numinsertion |oss
of 0.5 dB. Connectors shall neet performance standards of ElA

ANSI / TI A/ EI A-568-A. |If pre-connectorized cable assenblies or pigtails are
used, the connectors shall be termnated on a 3 m |ength of single-fiber
cable. The single-fiber cable shall contain a buffered optical fiber of
the sane type and specification as that used in the multi-fiber cable.

2.10.2 Fi ber Optic Patch Panel s

Pat ch panels shall be a conplete system of conponents by a single

manuf acturer, and shall provide termination, splice storage, routing,
radius limting, cable fastening, storage, and cross-connection. Patch
panel s shall be 480 mm rack nmounted panels. Patch panels shall provide
strain relief for cables. Panels shall be | abeled wth al phanuneric x-y
coordi nates . Patch panel connectors and couplers shall be the sanme type
and configuration as used el sewhere in the system

2.11 M SCELLANEQUS | TEMS
2.11.1 Shi el d Connectors

Shi el d connectors shall make a stable, |owinpedance el ectrical connection
bet ween the shield of the conmunications cable and a conductor such as a
strap, bar, or wire. The connector shall be made of tin-plated tenpered
brass. Shield bond connectors shall conply with REA Bulletin 345-65.

2.11.2 Groundi ng Braid

Groundi ng braid shall provide |ow el ectrical inpedance connections for
dependabl e shield bonding. The braid shall be made fromflat tin-plated
copper.

2.11.3 War ni ng Tape

Mar ki ng and | ocating tape shall be acid and al kali resistant polyethyl ene
film 150 mMm wide with a mninumstrength of 12.1 MPa | engthw se and 10.3
MPa crosswi se. The tape shall be manufactured with integral wres, foi
backi ng, or other neans to enable detection by a netal detector when the
tape is buried up to 1 m deep. The netallic core shall be encased in a
protective jacket or provided with other neans to protect it fromcorrosion
and shall be specifically manufactured for marki ng and | ocati ng underground
utilities. The warning tape shall be orange in color and continuously
imprinted with the words "WARNI NG - COVMUNI CATI ONS CABLE BELOW at not nore
than 1.2 m intervals.

2.11. 4 Cabl e Warni ng Signs

Cabl e warning signs, which identify the route of buried cable, shall be
stake nounted. The stake shall be driven into undisturbed soil and the
sign shall be nounted to the stake in accordance with the manufacturer's
instructions. Warning signs shall be placed at intervals of no nore than
152.5 m and at each change of direction in the cable route. Warning signs
shal |l al so be placed on each side of every crossing of surface obstacles
such as roads, railroads, streamcrossings, or any simlar crossing where
excavation is likely to occur
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PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Al'l system conponents and appurtenances shall be installed in accordance
with the manufacturer's instructions and as shown. Al installation work
shal | be done in accordance with the safety requirenents set forth in the
general requirenents of | EEE C2 and NFPA 70.

3.1.1 Cabl e I nspection and Repair

Al cable and wire used in the construction of the project shall be handl ed
with care. Each reel shall be inspected for cuts, nicks or other danage.
Al'l damage shall be repaired to the satisfaction of the Contracting
Oficer. The reel wap shall remain intact on the reel until the cable or
wire is ready to be pl aced.

3.1.2 Under ground Cabl e

Underground cable installation shall be acconplished in accordance with the
requi renents set forth in RUS REA Bulletin 1751F-641.

3.1.2.1 Cabl e Pulling

For cable installed in ducts and conduit, a cable feeder guide shall be
used, between the cable reel and the face of the duct and conduit, to
protect the cable and guide it into the duct and conduit as it is paid off
the reel. As the cable is paid off the reel, it shall be inspected for
jacket defects. Precautions shall be taken during installation to prevent
the cabl e from being kinked or crushed. A pulling eye shall be attached to
the cable and used to pull the cable through the duct and conduit system
Cabl e shall be hand fed and gui ded through each manhole. As the cable is
paid off the reel into the cable feeder guide, it shall be sufficiently
lubricated with a type of lubricant recommended by the cabl e manufacturer
VWere the cable is pulled through a manhol e, additional |ubricant shall be
applied at all internediate manholes. Dynanoneters or | oad-tension

i nstrunents shall be used to ensure that the pulling |line tension does not
exceed the installation tension value specified by the cable manufacturer
The nechani cal stress placed upon a cable during installation shall not
cause the cable to be twisted or stretched.

3.1.2.2 Penetrations for Cable Access

Penetrations in walls, ceilings or other parts of the building, nmade to
provide for cable access, shall be caul ked and seal ed. Where conduits and
ducts pass through fire walls, fire partitions, above grade floors, and
fire rated chase walls, the penetration shall be sealed with fire stopping
materials as specified in section 07840 FIRE STOPPING. Fire stopped
penetrations shall not conpromse the fire rating of the walls or floors.
Al'l underground building entries shall be through waterproof facilities.

3.1.2.3 Cabl e Bends
Tel ephone cabl e bends shall have a radius of not |less than 10 tines the
cable dianeter. Only large radius sweeps shall be used in conduit runs and
shal | not exceed a cumul ative 90 degrees between nmanhol es.

3.1.3 Manhol e and Ducts
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Manhol e and duct systens shall be installed in accordance with Section 16375
ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND. Manhol es shall be placed in
line with the main duct. Splice cases shall be mounted in the center on

the long sides. Lateral conduits shall exit the | ong sides near the
corners.

3.1.3.1 I nnerduct Installation

I nnerduct shall be pulled through existing duct-manhol e systemin

conti nuous sections. Splices, joints, couplings, or connections of any
type will not be all owed between manhol es. |nnerduct shall be plugged at
both ends with pol yurethane foam duct seal; this material shall also be

i nserted between the innerduct and the duct if cables are placed in the

i nnerducts. Only one cable shall be installed in a given innerduct.

Exi sting and new unoccupi ed i nnerducts shall be trimed | eaving 50 mm
exposed.

3.1.3.2 Pul | Cord
Pull cords of 10 mm pol ypropylene shall be installed in all unused ducts
and inner-ducts with a mnimum of 610 nm spare cord protrudi ng from each
end.

3.1. 4 Surge Protection
Except for fiber optic cable, all cables and conductors, which serve as
conmuni cation lines, shall have surge protection neeting the requirements
of REA Bulletin 345-50 installed at the entry facility.

3.2 SPLI CI NG

3.2.1 Copper Conductor Splices
Copper conductor cable splicing shall be acconplished in accordance with
RUS Bul l etin 1753F-401(PC-2). Modular splicing shall be used on all cables
| arger than 25 pairs.

3.2.2 Fi ber Optic Splices

Fi ber optic splicing shall be in accordance with the manufacturer's
recomendati on; each splice shall have a loss of less than 0.1 dB

3.3  GROUNDI NG
Except where specifically indicated otherwi se, all exposed non-current
carrying netallic parts of tel ephone equi prent, cable sheaths, cable
splices, and term nals shall be grounded. G ounding shall be in accordance
with requirenments of NFPA 70, Articles 800-33 and 800-40.

3.3.1 G ound Bars

3.3.1.1 Tel econmuni cati ons Master G ound Bar ( TMGB)
A copper TM3EB shall be provided, in accordance with EIA ANSI/TI A/ El A- 607,
to be the hub of the basic grounding system by providing a common point of
connection for ground from outside cable, MDF, and equi pnent. The TMGEB
shal | have a ground resistance, including ground, of 10 ohns or |ess.

3.3.1.2 Tel econmuni cati ons Ground Bar (TGB)
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Copper TGB shall be provided in accordance with EIA ANSI/TI A/ El A-607 in
each communi cati ons cl oset and room and each frane. The TGB shall be
connected to the TME in accordance with EI A ANSI/ Tl A/ El A-607. Each TGB
shal |l be connected to the TM3E by the npbst direct route utilizing a copper
wire conductor with a total resistance of |ess than 0.01 ohms.

3.3.2 I ncom ng Qutside Plant Cables

Al'l incom ng outside plant cable shields shall be bonded directly to the
TM3B or the closest TGB.

3.3.3 Cabl e Stubs
Al'l shields of cable stubs shall be bonded to a TGB | ocated on the frame.
3.3.4 Shi el ds

The shields of all incom ng cables shall not be bonded across the splice to
t he cabl e stubs.

3.3.5 Protecti on Assenblies

The protector assenblies shall be mounted directly on the vertical frane

i ronwork. The assenblies nounted on each vertical frame shall be connected
with a No. 6 AWG copper conductor to provide a | ow resistance path to the
TGB.

3.3.6 Manhol es

The shields of all cables in each manhol e shall be bonded together by a
bonding wire or ribbon. At internediate nanhol es, where the cable is
pul I ed through wi thout a sheath opening, bonds are not required. If the
manhol e has a | acerating bondi ng ri bbon, the shields of spliced cables
shall be attached to it.

3.4 CUTOVER AND RECORDS

Al'l necessary transfers and cutovers, shall be acconplished by the
Contractor.

3.5 ACCEPTANCE TESTS

The Contractor shall provide all personnel, equipnent, instrunentation, and
supplies necessary to performall required testing. Notification of any

pl anned testing shall be given to the Contracting Oficer at |east 14 days
prior to any test; testing shall not proceed until after the Contractor has
received witten Contracting Oficer's approval of the test plans as
specified. The test plans shall define all the tests required to ensure
that the system neets technical, operational, and perfornance
specifications. The test plans shall define mlestones for the tests,

equi prent, personnel, facilities, and supplies required. The test plans
shall identify the capabilities and functions to be tested.

3.5.1 Copper Conductor Cabl e

The foll owi ng acceptance tests shall be performed in accordance with RUS
REA Bul | 1753F-201 (PC 4):
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a. Shield continuity.
b. Conductor continuity.
c. Conductor insulation resistance.
d. Structural return |oss.
e. Cable insertion loss and loss margin at carrier frequencies.
f. Shield ground for single jacketed cabl es.
g. DC | oop resistance.
3.5.2 Fi ber Optic Cable

Two optical tests shall be performed on all optical fibers: Optical Tine
Domai n Reflectonetry (OTDR) Test, and Attenuation Test. In addition, a
Bandwi dth Test shall be performed on all nulti-node optical fibers. These
tests shall be performed on the conpleted end-to-end spans which include

t he near-end pre-connectorized single fiber cable assenbly, outside plant

as specified, and the far-end pre-connectorized single fiber cable assenbly.

3.5.2.1 OTDR Test

The OTDR test shall be used to deternine the adequacy of the cable
installations by showing any irregularities, such as discontinuities,

nm cr o- bendi ngs, inmproper splices, for the cable span under test. Hard copy
fiber signature records shall be obtained fromthe OIDR for each fiber in
each span and shall be included in the test results. The OIDR test shal

be nmeasured in both directions. A reference length of fiber, 1 km m ninmum
used as the delay line shall be placed before the new end connector and
after the far end patch panel connectors for inspection of connector
signature. The OIDR test shall be conducted in accordance with ElIA
ANSI / El A 455-81A-91 for single-node fiber and EI A ANSI/ElI A/ TI A- 455- 78A- 98
for multi-node fiber. Splice |osses shall not exceed 0.1db. Attenuation

| osses shall not exceed 0.5 db/kmat 1310 nm and 1550 nm for singl e-nbde
fiber. Attenuation |osses shall not exceed 5.0 db/kmat 850 nmand 1.5
db/km at 1300 nmfor multi-node fiber

3.5.2.2 At t enuati on Test

End-to-end attenuati on measurenments shall be made on all fibers, in both
directions, using a 850 nanoneter |ight source at one end and the optica
power meter on the other end to verify that the cable system attenuation
requi renents are met. The nmeasurenment nethod shall be in accordance with
El A ANSI/ El A/ TI A- 455- 53A.

3.5.2.3 Bandwi dt h Test
The end-to-end bandwi dth of all nulti-node fiber span Iinks shall be
nmeasured by the frequency domain nethod. The bandw dth shall be neasured
in both directions on all fibers. The bandw dth neasurements shall be in
accordance with EI A ANSI/El A/ Tl A- 455- 30B

-- End of Section --
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