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PART 1 GENERAL

1.1 REFERENCES

DACA41- 03- R- 0008- 0002

SECTI ON 01012

SI TE WORK/ Cl VI L/ UTI LI TI ES

DEPARTMENT OF THE ARMWY/ Ai r Force

TM 5-803-5

TM 5- 820- 4

TM 5-822-5

TM 5-813-5

T™ 5-813-7

T™M 5-814-1

T™M 5-814-2

(Mar 81) Installation Design [Ref: AFM
88-43]

(Cct 83) Drainage Areas Ot her Than
Airfields [Ref: AFM 88-5, Chap. 4]

(June 92) Pavenent Design for Roads,
Streets Wal ks, and Open Storage Areas
[ Ref: AFM 88-7, Chap. 1]

(3 Nov 86) Water Supply, Water
Distribution [Ref: AFM 88-10, Vol 5]

(2 Sep 86) Water Supply for Speci al
Project [Ref: AFM 88-10, Vol 7}]

(4 Mar 85) Sanitary and Industrial
Wast ewat er Coll ection - Gavity Sewers and
Appurtenances [Ref: AFM 88-11, Vol 1]

(15 Mar 85) Sanitary and Industri al
Wast ewat er Col | ection-- Punping Stations
and Force Mins [Ref: AFM 88-11, Vol 2]

(15 Mar 85) Sanitary and Industri al
Wast ewat er Col | ection-- Punping Stations
and Force Mains [Ref: AFM 88-11, Vol 2]

KANSAS DEPARTMENT OF TRANSPORTATI ON

KDOT

STANDARD SPECI FI CATI ONS FOR STATE ROAD AND
BRI DGE CONSTRUCTI ON

AVERI CAN WATER WORKS ASSOCI ATI ON ( AVWAA)

AWM C651

AWM M 17

(1992) Di si nfecting Water Mins

(1989) Installation, Field Testing, and
Mai nt enance of Fire Hydrants

FEDERAL STANDARDS ( FED STD)

UFAS

(April 1988) Uniform Federal Accessibility
St andar ds
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NATI ONAL OCEANI C AND ATMOSPHERI C ADM NI STRATI ON ( NOAA)
NWS HYDRO- 35 (June 1977) Five to 60-M nute
Preci pitation Frequency For The Eastern
and Central United States

NOAA ATLAS 2 (1973) Precipitation-Frequency Atlas of
the Western United States

HANDI CAPPED STANDARDS ( HS)
ADAAG (January 1998) Anmericans with Disabilities
Act Accessibility Guidelines for Buildings

and Facilities; Play Areas

AMERI CAN ASSOCI ATI ON OF STATE HI GHVAY & TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO A Policy on Geonetric Design of H ghways
and Streets
AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
D6. 1- 2000 Manual on Uniform Traffic Control Devices
for Streets & H ghways
M LI TARY HANDBOOKS ( MH)
M L- HDBK- 1008C (10 Jun 1997) Fire Protection for
Facilities Engi neering, Design, and
Construction
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 24 Standard for the Installation of Private
Fire Service Mains and Their
Appurt enances, 1995 Edition NFPA 24, Ch
8-1.1;

National Institute of Standards and Technol ogy (N ST)

NI ST 44 (Current Edition) Wights and Measures
Handbook 44
UFC 4-010-01 DoD M ni mum Antiterrori sm Standards for
Bui | di ngs

1.2 NOT USED
1.3  SURVEY
1.3.1 Fiel d Survey.

The engi neering survey to be used in the devel opnent of the design
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submittal is available to the Contractor on CD-ROM furnished with this
solicitation. The information is in a 3-d Bentley Mcrostation draw ng
file. The survey data information was gathered by a topographi cal survey
performed in December 2002 to April 2003. Contours were gathered at 1 foot
intervals. The survey drawi ngs shall be used by the Contractor to prepare
for devel opnent of design drawi ngs. Any additional survey information
required by the Contractor for preparation of his proposal or for

devel opnent of design drawi ngs shall be obtained by the Contractor at his
own expense.

.4  STAG NG AND CONTRACTORS ACCESS
4.1 St agi ng Area

The I ocation of the Contractor staging area shall be within the project
l[imts as shown on the drawings. Contractor private vehicles shall not be
all owed inside of the project limts but nust park outside. Contractor
vehicl es shall be marked with the conmpany name. Staging area shall be
returned to its original condition or inproved condition if indicated in

t he contract upon compl etion of construction

.4.2 Contractors Access Route
The Contractor's Access Route shall be through the west gate.
.5 DEMOLI TI ON

The buil dings noted on the Denplition Plan and Bid Schedule to be
denol i shed are included in the project. Floor plans and wall sections

drawi ngs have been provided if available. Soil renoval/renediation is
required as indicated on the plans. The Contractor shall renove al
paverents, utilities and other appurtenances necessary to construct the new
facility. Disposal shall be off base at contractor expense. The
Contractor shall notify the Contracting Officer if any material to be

di sposed of is found to contain hazardous, toxic, biological or

radi ol ogi cal substances. Rubbish and debris shall be renmoved fromthe site
on a daily basis to avoid accunul ation at the project site. Denolition
shall conformto Unified Facilities Guide Specification (UFGS) Section
02220 DEMOLITION. Burining is not allowed. Foundations shall be renoved
to a depth of at least 42 inches. Fence posts and fence now strips to be
renoved shall be renoved entirely.

be-reused- The Air Force reserves salvage rights to all materials unti

buil ding or structure is turned over to the contractor. Special scheduling
is required as sonme facilities nust be conpleted by the contractor before
denolition may begin. The POL facility is an exanple. Denolition of an
O Water Seperator is required. Refer to Specification 02000 OUTLI NE
SPECI FI CATI ONS for requirenments. Note the requirenents under fencing to
sal vage, protect, crate, and deliver for the Air Force gates, controls, and
not or s.

O L Water Seperator requirement:
.6 NEW CONSTRUCTI ON

The | ocation and construction shall be as indicated on the attached
drawi ngs and in the specifications.
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New utility service lines shall consist of sanitary sewers, waterlines, gas
lines, electrical power and comunications lines. Al utility lines
installed shall have a plastic nmarker tape mininum 6 i nches(15 centineters)
wide by 0.4 inch (.01 centinmeter) thick installed 8 to 10 i nches bel ow
grade. The plastic marker tape shall include a netallic wire for detection
purposes and shall bear a continuous printed inscription describing the
type of utility line buried below Metal pipes, (including ductile iron)
and val ves shall be cathodically protected and i nclude test stations.

The exact limts are part of the design effort and depend on the existing
pavients, design traffic and proposed construction.

.6.1 Bui | di ng

Location and construction of structures, roads, parking, utilities and

| andscapi ng shall be as indicated on the attached draw ngs and as specified
herei n. The new buil dings shall be handicap accessible. Mnor changes to
the overall |ayout may be accepted by the Governnent if it is beneficial to
the overall design of the project.

.6.2 Wl ks

Exterior concrete wal ks 4 inches thick shall be placed to connect POV
parki ng and buil di ngs as needed. Wl ks shall have a nmedi um broom fini sh.
Adj ustments to the wal k ayout may be nmade to facilitate the final Site

Pl an. Wal ks al ong the parking lots shall be a mninumof 10 foot wi de.
Wal ks leading to the main entrance shall be a mninum of eight feet w de
and match the width of the front facade of the building. Wlks leading to
all other entrances shall be a mininumof 5 feet wide. Wlks 10 foot wide
shal |l have a five foot square joint pattern

.6.3 Par ki ng Areas

As a mnimum curbs or wheel stops shall be used to maintain the AT/ FP
setback fromvehicles to buildings. Parking areas are indicated on the
Site Plan and shall be |ocated a m nimum of 25 neters (82 feet) fromthe
buil ding main entrance. Provide, as a mninmum the nunber of parking
spaces as indicated on the Site Plan. Two Handi cap van-accessi bl e uni versa
stalls in accordance with January 1998 Accessibility CGuidelines for
Bui |l di ngs and Facilities, Appendix (wth striping, signage, and ranps)
shal | be provided for the POL building . Adj ustments to the parking lots
as shown may be made but nust be approved by the Governnent. The nunber of
parking stalls shall be as shown on the draw ngs. Regul ar parking stalls
shall be a mnimumof 9.5 feet wide and 20 feet long. Driving |anes shal
be a m nimum of 2-12 feet wide. Parking stalls shall be delineated with 4
inch white stripes. Paverent design shall be the responsibility of the
contractor according to the geotechnical report. Provide integral curb
doubl e purpose wal k, or concrete curb and gutter. Contractor shall use
installation design standard designs, for exanple, use the 24 inch wide
curb and gutter that is standard for MAFB

See Section 01700: ELECTRI CAL for exterior lighting requirenents.
.6.4 Screen Wl | s/ Dunpst er Encl osure
Construct screen walls to block the view of exterior mechanical equipnent

fromvehi cul ar and pedestrian traffic. Top of screen wall shall be no | ess
than 12 inches higher than the top of any portion of the mechanica
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equi prent unl ess noted otherwi se. Also, construct concrete dunpster pad(s)
with a three-sided screen wall enclosure with wood gate. Screen walls
shal | be constructed in accordance with the installation standard design
gui de.. The dunpster enclosure shall be constructed in accordance with the
installation standard design guide. Concrete wal ks to the dunpster pad and
a concrete approach pad (if approach if not directly froma concrete
paverment)a mni num of 15 feet wide (center of bollard to center of bollard)
by 12 feet deep by 8 feet high. Approach slab shall be portland cenent
contrete not |ess than 15 feet by 15 feet unless otherwi se noted. Comply
with the AT/FP requirements for walls, enclosures and stand off distance.

.6.5 Seedi ng
.6.12.1 Soi |l Preparation

Prior to seeding, all surface soils shall be | oosened to a m ni mum depth of
four inches and broken up to a fine, workable texture suitable for seeding.

.6.12.2 Seedi ng and/ or Soddi ng

Turfed areas shall be seeded according to the installation guide. All newy
turfed areas shall be fertilized with fertilizer at the rate and
conposition recomended by a soil test (submit FIOthe test results to the
COR  Seed shall be according to 01140 installation design guide at the
rate and species indicated therein or 5 pounds per 1000 SF. (also called
base standards).

Seedi ng shall be specified in accordance with Section 02000 of this RFP
docurment and UFGS Section 02921A SEEDI NG

Soddi ng shall be specified in accordance with UFGS Secti on 02922A SODDI NG

.6.6 Fence and Gates

a. Fences shall be 7 foot high fabric wth top and bottomtension wire.
Qutriggers shall be constructed with barbed wire or ribbon wire atop the
fence to match the adjacent fence. Post shape shall match the existing
shape. Chain Link fencing shall be specified in UFGS Secti on 02821 FENCI NG
New fencing shall be constructed before renpval of fencing to be
denol i shed so the security of the base nmay be naintained.

b. Double-swingCantil ever gates for vehicle access shall be a mninmumr width
of back of curb to back of curb or edge of pavenent to edge of pavenent 24—

feet wi de unless otherwi se noted on the drawi ngs. Single sw ng personne
gates shall be a mnimmof 4 feet wide. The height of the gates shal

match the fence. Sliding, cantilever gates, notorized shall be required

unl ess swing gates are indicated on the drawings. NEWgates and fences are
requi red. €EXi sti ng gat es—+eloecations—{gates, notor and controls) (fromthis
project shall be protected from danmage and turned over and to the Base

Cvil Engineer. Controls, motors, drive assenblies shall be crated for

turnover. Refer to the drawings. New cantilever, notorized gates shal

have two conduits each fromthe controls to two pedi stal nounted,

wat er proof switch boxes. Switch/control boxe face shall be |ocated 12

i nches behind the back of curb where curbs exist and 6 inches away fromthe
road edge of pavenment where there is no curb

perm-tted. CGates shall be specified in UFGS Section 02821 FENCI NG
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c. Al chain link fences constructed (pernmanent) shall have a concrete now
strip installed no nore than one i nch(25 nmm bel ow the botton) tension wire.
The nmow strip shall be 6 inches deep by 12 inches wide with two No. 4 bars
running parallel to the fence line. The top 6 inches of the fence post
base shall be 12 inches by 12 inches square to accomodate the placenent of
12.7 nm prefornmed expansi on joints on each side of the fence post

f oundat i on.

d. Fence fabric for fences and gates shall have a PVC coating as specified
in UFGS Section 02821, color shall be bl ack

.6.7 CONSTRUCTI ON AREA FENCI NG

The Contractor shall maintain a 6' high chain Iink fence around the
construction areas. Chain Link fencing shall be as specified in UFGS
Section 02821 FENCING Orange safety fence may be used around the parking
lots and utility construction. Upon conpletion of construction, all fence
materials shall be disposed of outside the linmts of Governnent-controlled

| ands. An-orange-snow fence -shall delineate-any-area—on-the flightline
: Y . ' hi I . : : I

contractors—workers—and-seperate-themfromthe-high security-areaflight—
H-ne-sideof the FREE ZONE-FENCE- A free zone fence shall be constructed to
prevent construction worker from accidently wal ki ng outside the
construction linmt toward the flight line. This fence nsy be an orange
snow fence or the chain link, tenporary construction fence. This fence
shall be the first work in each area to preclude workers from wanderi ng
into and being challenged by Air Force security forces.

.7 Exterior Gas Distribution

A new service line shall be provided and connected by tapping into the

exi sting gas |ine. Service lines to buildings shall run parallel and/or
perpendi cul ar to the building lines, shall be buried at |east 18 inches
bel ow t he ground surface, shall not be laid in the same trench with ot her
utilities, and shall be above other utilities whenever they cross. Gas
lines shall not be |laid under paved streets, parking |lots, roads or in

ot her locations subject to heavy traffic whenever practicably avoi dabl e.
Whenever it is necessary to locate gas lines in such locations, the lines
shal |l be protected by suitable encasenent or by burying to a depth to
provide at |east 4 feet of cover over the top of the pipe except that gas
lines shall be provided with encasenment (m numum 12 x 12 inches) when laid
under new or existing paved streets, and parking lots. The tap into the
existing line shall be a "hot tap" and the Installation's Fire Departnent
shal |l be given 30 days advance notification of the date of the tap. The
poi nt of connection shall be provided with a shutoff plug val ve,
conveniently | ocated outside of any traffic area and protected with a val ve
box. Service lines shall not be installed under or routed thru the
facility. Except for piping located at the new gas neter/service regul ator
assenbl i es, no aboveground gas piping shall be exposed to view The
service line shall enter the building in an accessible |ocation outside the
nmechani cal room The gas neter/service regul ator assenblies shall be

hi dden fromview to the greatest extent possible. Gas Distribution System
shal I include annodl ess risers at buildings and neters at each buil di ng.

PE piping is required. Steel conponents shall be cathodically protected
and include test stations.

.8 Exterior Water Distribution

Water service line shall tap into the existing water lines. M ninmumcover
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for water mains and fire lines shall be according to the base standards.
Al'l valves shall be protected with bitum nous coating. Miins and piping
shal | be disinfected in accordance with AWM nanual C651. Fire hydrants
shall be UL listed dry barrel type with break away flange and shall match

i n appearance and threadi ng those presently in use on the installation
Hydrant | aterals shall be 6-inch(152 mm m nimum size, and shall have an
under ground shutoff valve with an adjustable valve box in each latera
within 10 feet(3 neters) of the hydrant. Hydrants shall be set to provide
24 inches(610 mm ) fromfinished ground to top nut of hydrant and 460 nm
(18 inches) to center of punper connection. Metal pipes, (including
ductile iron) and valves shall be cathodically protected and include test
stations. Al plugs, caps, tees, bends, and hydrants on water mains and
hydrant | aterals shall be provided with reaction backi ng or novenent
prevented by attaching netal tie rods or clanps. Water |ine valves shal

be provided for all water service lines. Valve boxes shall be provided for
all valves and shall extend to finished grade. The facility shall be
provided with an interior service main cutoff valve. WMaterial shall be as
required by the Base Standard. Seperate fire (with PIV) and donmestic water
lines shall be as required by the Base Standard.

1.9 Exterior Sanitary Sewer

Sanitary sewer connection shall be to the existing system Manholes are
required in changes in direction, slope and where required to keep the
maxi mum | engt h bet ween nmanhol es or building exit to 300 feet. An exterior
cl eanout or nmanhole is required for each building within 5 feet of the
buil ding exit. C eanouts shall have a m ni mum col ar of 18x18x6 i nches.
Plug shall be recessed type. Material shall be as required by the Base

St andar d.

1.10 Exterior Electric and Conmuni cations Distribution

Location of power and communications shall be as shown on the draw ngs. See
SECTI ON 01017 ELECTRI CAL REQUI REMENTS for additional information and
requi renents.

1.11 PAVEMENTS
1.11.1 Paverment Subgrade Preparation

Paverment subgrades shall be prepared, as a mninmum in accordance with the
Corrosion Control Facility, Phase 1 Geotechnical Report recomrendations.
1.11.2 Paverrent Design

The Contractor shall use the pavenment cross section in the Corrosion Control
Facility Phase 1 Ceotechnical Report as the m ni nrum desi gn pavenent cross
section.

1.11.3.1 Asphalt Concrete Pavenent

The Contractor shall use the pavenment cross section in the Corrosion Control
Facility Phase 1 Ceotechnical Report as the m ni nrum desi gn pavenent cross
section.

1.11.3.2 Portland cenent concrete pavenents: This project requires Hmted—

surface areas to be paved with Portland cenent concrete, and construction
of small concrete slabs on grade.
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The Contractor shall use the pavenment cross section in the Corrosion Contro
Facility Phase 1 Ceotechnical Report as the m ni mum desi gn pavenent cross
section. In addition the follow ng requirenents pertain:

The maxi mum wat er/ cenment (cenentitious) ratio shall not exceed 0.42 by

wei ght. Aggregate shall conformto ASTM C 33 C ass 5S, except that the
coarse aggregate shall not show nore than 40 percent |oss after 500
revol uti ons when subjected to the Los Angel es abrasion test in accordance
with ASTM C 131. The maxi num allowable Iimt on Coal and Lignite shall be
0.25 percent. The aggregate shall neet or exceed the State Specifications

requirenent for Durability Class |I. Portland cenent concrete shall contain
at | east 564 pounds of Portland cenent per cubic yard. Portland cenment shal
conformto ASTM C 150 Type | or |1, and conformto the |ow al kal

requirenent. All Portland cenment for use in the work shall be obtained from
the sane source. Cass F Fly Ash may be used up to a maximumlimt of 20
percent of the cementitious content. Fly Ash shall conformto ASTM C 618,
neeting the optional physical and chemical requirenments and the linmt on
avai |l abl e al kalies, Tables 1, 2,3, and 4. Slunp shall be neasured at the

| ocation of placement at the form Concrete placed using punping nethods,
slunp shall be measured at the discharge end of the punp line at the |ocation
of placement.

1.11.3 [Enter Appropriate Subpart Title Here]l.11.4 Ri gi d Pavenent Joi nt
Layout

A typical joint layout for plain concrete road intersections is shown in
Figure 13-1 of TM 5-822-5. A typical joint |layout for plain concrete roads
and parking areas is shown in Chapter 15 of TM 5-822-5. (Odd-shaped sl abs
shoul d be reinforced in two directions normal to each other using a m ni mum
of 0.10 percent of steel in both directions. The entire area of the slab
shoul d be reinforced. An odd-shaped slab is considered to be one in which

t he | onger dimension exceeds the shorter dinension by nore than 25 percent
or a slab which essentially is neither square nor rectangular. Odd-shaped

slabs will generally be reinforced with steel welded wire fabric. Slabs in
which a structure is placed shall also be reinforced with welded wire
fabric. Each slab to be reinforced with welded wire fabric will be marked

with an "R' on the joint layout plan. Details show ng typical |ayout of
joints at intersection as indicated in Figure 13-1 of TM 5-822-5 will be
provi ded when applicable. Al joints in concrete pavenment shall be cl eaned
and sealed with a joint sealant. All concrete shall be proportioned using a
maxi mum wat er/ cenment ratio of less than 0.42 by wei ght.

1.11. 4 [Enter Appropriate Subpart Title Here] Sidewal ks

P-C—concrete-si-dewalks—shall—bea mnimm-of —150-—mn-thick-—c Transverse
contraction joint spacing shall be as follows; 4 feet(1.2 m for walks 4
and 8 feet(1.2 mand 2.4 n) wide, five feet(1.5 mM for walks five and 15
feet(1.5 mand 3.0 n) wide, six feet(1.8 mfor walks 6 and 12 feet (1.8 m
and 3.6 mwi de. Longitudinal contraction joints shall be constructed in
sidewal k widths 8 feet(2.4 n) and greater. Expansion joint spacing shal
not exceed 40 feet(12.2 m. An expansion joint shall be provided at
sidewal k i ntersections, between sidewal ks and back of curbs, between

si dewal ks and vertical surfaces of structures, and between sidewal ks and
entrances to structures.

1.11.5 Bi t um nous Prine Coat

A bitum nous prine coat shall be used at the option of the Contractor.
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Bi tum nous prinme coat will be used when it is anticipated that the
constructed base course may be danaged by rain, wind, or traffic prior to
pl acenent of the bitum nous concrete pavenent.

.11.6 Bi t um nous Tack Coat

Contact surfaces of previously constructed pavenent, curbs, manhol es, and
ot her structures shall be sprayed with a thin coat of bitum nous materi al
Tack Coat shall conformto KDOT specifications.

11,7 Joi nt Sealing

Joints in P.C. concrete pavenents may be sealed with field nolded seal ants
and specified in accordance with The Kansas Department of Transportation
" STANDARD SPECI FI CATI ONS FOR STATE ROAD AND BRI DGE CONSTRUCTI ON'

.11.8 Concrete Sidewal ks, and Curbs and Gutters

Concrete sidewal ks and curbs and gutters shall be specified in accordance
wi th The Kansas Departmnent of Transportation, "STANDARD SPECI FI CATI ONS FOR
STATE ROAD AND BRI DGE CONSTRUCTI ON'

.12 GRADI NG
.12.1 Cener a

Positive drainage shall be provided for all areas and existing drai nage
ways shall be utilized to the extent possible. It is mandatory to direct
drai nage away frombuildings to curb and gutter. Parking areas shall be
graded such that stormwater is directed off to the sides and not down the
center of the parking area. Drainage al ong new entrance drives shall be
controlled by the use of curb and gutter and drai nage structures.

.12.2 Borrow and Waste

Borrow naterial shall be obtained fromlocations off base. Excess waste
materi al shall be di sposed of by the Contractor off base.

.12. 3 Si dewal ks

Concrete wal ks shall have a transverse grade of 2 percent. A desirable
maxi mum | ongi t udi nal wal k grade will be 4 percent with an abol ute maxi num
of 8 percent. Handi capped accessible wal ks with a | ongitudinal slope
greater than 5 percent shall be considered a ranp. See FED STD 795 Uniform
Federal Accessibility Standards for ranmp requirenments. Special attention
shal |l be given to sidewal ks that are on the north (shaded) side of
bui | di ngs. These wal ks shoul d be designed to ensure a freeze/thaw cycle
does not result in the formation of ice on the walk. Ice on wal ks should
be a safety consideration for all areas. The use of steps in walks will be
avoi ded whenever possible. The use of single riser steps is especially

di scouraged. \When steps are unavoi dabl e, they should have at |east three
risers and will be provided with handrails.

.12.4 Transverse Parking Area G ades

a. Desirable mnimmof 2 percent.
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b. Absolute nminimmof 1.5 percent for flexible pavenent and 1 percent for
rigid pavenent.

1.12.5 Longi t udi nal Parki ng Area G ades
Maxi mum of 4 percent.

1.12.6 Ranp Grades

a. Desirable maxi mum of 6 percent.

b. Absolute maxi mum of 8 percent for short distances only.

1.12. 7 GQutter G ades

a. Desirable mnimmof 0.8 percent.

b. Absolute nminimmof 0.5 percent.
1.12.8 Bui | di ng Fl oor El evation
Buil ding finished floor elevation shall be set to 6 inches higher than the
surroundi ng grade, except for entrance ranmps. A 6 inch step up at doors is
accept abl e for NON HANDI CAPED entrances.
1.12.9 Grades Away From Buil di ng
a. Mnimumof 5 percent for 10 feet. G ades between buil dings can be I ess
than the mnimum due to the close proximty of the structures. Care shall be
taken in the design to ensure that this area drains properly. Contractor
consi deration shall be given to the use of area inlets, trench drains, etc.
to provi de adequat e drai nage. Exception is for paved areas adjacent to
bui I di ngs.
b. Maxi mrum of 10 percent for 10 feet.
1.12.10 Overlot G ades

Provi de positive drainage for all areas.

a. Mnimum 1 percent for cohesionl ess sandy soils.

b. Mnimm?2 percent for cohesive soils or turfed areas.

c. Sideslopes for ditches, roads, and other turfed areas shall be no

st eeper than 1V on 3H.

1.12.11 Adj ust ment of Existing Structures

01012-10



DACA41- 03- R- 0008- 0002

Al'l manhol es, val ve boxes, handholes or inlets of any nature within the
project that do not conformto the new finish grade in either surfaced or
unsurfaced areas shall be adjusted to the new finish grade. Where inlets,
manhol es, val ve boxes, or handholes fall within a surfaced or unpaved
roadway or parking, the existing franes and cover shall be renmpoved and
repl aced with a heavy-duty frame and cover. The structure shall be

adj usted as needed to fit the new conditions.

.13 STORM DRAI NAGE
.13.1 Det erm nati on of Storm Runoff

The conputation of runoff may be acconplished by the Rational Method.
Si zing of stormdrai nage systens shall be based on rainfall of 10-year
frequency.

.13.1.1 Desi gn Storm Return Period
Stormdrains and cul verts shall be sized for a design stormwith a return

period of 10 years. Provisions shall be nade to protect all buildings and
critical structures froma major stormwith a return period of 100 years.

.13.1.2 Rai nfal | Dept h-Durati on- Frequency Data

Rainfall data for states in the western United States shall be obtained
from NOAA ATLAS 2. Rainfall intensity-duration data devel oped by cities or
regions may be used if avail abl e.

.13.2 St or m Dr ai nage Syst em Layout

The Contractor shall be responsible for the conplete design of the storm
drai nage system The new storm drai nage system shall be coordinated with
surroundi ng properties to ensure runoff does not cause damage to the other
properties. Erosion control shall be provided for all stormdrain

struct ures. The Contractor shall provide details for all drainage
structures. Under no circunstance shall stormdrain |lines be |ocated
beneat h buil di ngs.

.13.2.1 Manhol es

Di amet er of manhol es shall be | arge enough to accommodat e pi pes entering
and exiting the manhole. No | adders or steps are to be provided.

.13.2.2 Headwal | s and Fl ared End Secti ons

Unl ess ot herwi se approved, headwalls or flared end sections shall be
provided at the entrance and ends of culverts and at stormdrain outfalls.
Qutlets and endwal I s shall be protected fromunderm ning, scour, latera
er osi on.

.13.2.3 Cul verts

Cul vert pipes shall have a m ni mum di aneter of 18 inches wherever possible.

.13.2. 4 Roof Drain Qutfall Lines

Downspout s and/ or roof drains shall be connected to an underground roof
drain system Roof drain outfall |ines beyond 5 feet fromthe buil ding
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shall be of the sane materials as the exterior stormdrainage system

M ni mum di aneters shall be 12 inchesfor |engths over 50 feet and 8 inches
for Iengths under 50 feet. |In addition, the dianeter shall be at |east 2
inches larger than the dianeter of the Iine as it |eaves the

bui | di ng(downspout). Downspouts shall connect to a transition boot (cast
iron, color to match). Boot shall have a brass cl eanout plug. Boot shal
extend a mnimum 6 i nches bel ow graound | evel and a mininum 24 inches above
graound level. Al changes in direction of outfall |ines shall occur at
stormdrain structures except that cleanouts may be used in lines smaller
than 12 inches.

1.13.3 Storm Drain and Cul vert Pipe

The Contractor shall select the appropriate stormdrain and cul vert pipe
materials fromthe options specified in UFGS Secti on 02630 STORM DRAI NAGE
SYSTEM RCP is preferred. Pipe, bedding, and backfill shall be of adequate
strength (or stiffness) to support the earth, live, and construction | oads
i nposed on the pipe. Only pipe materials which have a ni ni mum desi gn
service life of 25 years shall be allowed for permanent installations. As
a mnimm all pipe joints shall be soiltight. The Contractor shal

specify watertight joints when the water table is at or above the pipeline.

1.13.3.1 Concrete Pipe

Rei nforced concrete pipe shall be a mnimumCass IIl. Type | cenent nay
be used only when sulfates in the soil are 0.1 percent or |ess and
di ssol ved sulfates in the effluent are 150 ppmor less. Type Il cenent nmay

be used only when sulfates in the soil are 0.2 percent or |ess and

di ssolved sulfates in the effluent are 1,500 ppmor less. Only Type V
cenent nay be used if sulfates in the soil exceed 0.2 percent or dissolved
sulfates in the effluent exceed 1,500 ppm Concrete culverts and storm
drains shall be protected by a mninmumof 1.0 m of cover during
construction to prevent damage before pernitting heavy construction

equi pment to pass over them during construction

1.13.3.2 Corrugated Metal Pipe

The service life of corrugated netal pipe shall be the sumof the |ives of
the nonmetallic protective coating, the netallic protective coating, and
the basic nmetal pipe. The life of the basic netal pipe and netallic
protective coating shall be the tine to first perforation. The time to
first perforation for corrugated steel pipe shall be determ ned using the
California Chart (California Division of H ghways Test Method 643-B)
Corrugated nmetal pipe shall not be allowed in areas where previous

sati sfactory service has not been achieved. Zinc-coated corrugated stee
pi pe shall not be allowed if the soil and water pHis less than 6 or
greater than 8 or the minimumsoil resistivity for the site is |less than
2,500 ohmcm Al um num coated corrugated steel pipe shall not be allowed
if the soil and water pHis less than 6 or greater than 9 or the m ni mum
soil resistivity for the site is less than 1,500 ohmcm Stiffness of the
corrugated nmetal pipe and soil envel ope shall be such that the predicted

| ong-term defl ection shall not exceed 5.0 percent. Corrugated neta
culverts and stormdrains shall be protected by a mni num cover as
recommended in Section 26 of AASHTO HB- 16 during construction to prevent
danmage before permtting heavy construction equi pnent to pass over them
during construction. In general, Coated 14 gage CVMP is the mininumthat
will neet the duration requirements.***

1.13.3.3 Pl astic Pipe

01012-12



DACA41- 03- R- 0008- 0002

Stiffness of the plastic pipe and soil envel ope shall be such that the
predicted | ong-term deflection shall not exceed 7.5 percent. Plastic
culverts and stormdrains shall be protected by a mnimumof 1.0 m of cover
during construction to prevent danage before permtting heavy construction
equi pnment to pass over themduring construction. Split couplers shall not
be all owed for corrugated hi gh-density pol yet hyl ene pi pe.

.14 TRAFFI C SI GNAGE AND STRI PI NG

Traffic signage and striping shall be provided for all new roads and
parki ng areas. Signage and striping shall be designed in accordance with
the Manual on Uniform Traffic Control Devices for Streets and H ghways.

.15 ERCSI ON AND SEDI MENT CONTROL

The Contractor shall be responsible for selecting and inpl enenti ng Best
Managenent Practices (BMPs) to minimize pollutants in storm water

di scharges associated with construction activity at the construction site.
Al'l erosion and sedi ment neasures and other protective neasures shall be
mai nt ai ned by the Contractor in effective operating condition. Al
tenmporary structural practices shall be renmoved once the correspondi ng

di sturbed drai nage area has been permanently stabilized. NPDES pernmit
shal |l be required in accordance with the Kansas Department O Health &
Environnent. Permt is required as area disturbed is over 1 acres. Permt
can be obtained fromindustrial prograns, stormnater program at (785)
296-5547. The internet website address is

http: //wwv. kdhe. st at e. ks. us/ st ormnat er/i ndex. ht i .

.15.1 Tenporary Construction Entrance

Tracking of mud fromthe construction site onto adjacent roads and streets
shall be kept to a minimum A tenporary stabilized stone pad shall be
constructed at points where vehicular traffic will be |eaving the
construction site and noving directly onto a paved road or street. It
shall extend the full w dth of the vehicular ingress and egress area and
have a minimum |l ength of 70 feet. The entrance shall be nmaintained in a
condition which will prevent tracking or flow of mud onto adjacent roads or
streets. |If conditions on the site are such that the majority of the mud
is not removed by the vehicles traveling over the stone, then the tires of
t he vehicles shall be washed before entering the road or street. Any mud
which is tracked onto roads or streets shall be renpved at | east once daily.

.16 COWPOSI TE UTI LI TIES

The Contractor shall not run utilities underneath buildings. The
Contractor shall avoid running utilities underneath streets and parKking

| ots where practicable. In cases where it is necessary for the utilities
to cross existing streets, the Contractor shall install the |lines by
trenchl ess excavati on nethods. No open trenching will be allowed through
existing streets, unless witten perm ssion is obtained and approved by the
installation.

.16.1 Service Line Tracer Wre
For new underground non-ferrous service lines are installed, the service
lines shall be identified by a tracer wire to permt locating with a neta

detector. Tracer wires shall be 12 gauge AWAG copper wire. The tracer
wire shall be installed 150 mm above the pipe.
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1.16.2 Service Line Warning

New bel ow grade lines shall be identified by placing a continuous plastic
warni ng ribbon in the trench such that any excavation shall uncover the
ri bbon prior to reaching the |ine.

1.16.3 CATHODI C PROTECTI ON

Corrosion protection shall be provided for all buried gray or ductile-iron
pi ping, fittings, valves, and other water |ine appurtenances, regardless of
pi pe naterial. Corrosion protection shall consist of an anode type

cat hodic protection system See SECTI ON 01017 ELECTRI CAL REQUI REMENTS.

1.16.4  WATERLI NES

a. Waterlines shall be designed and constructed in accordance with the
conbi nati on of the State of Kansas Departnent of Public Health and
Environnment's "Design Criteria for Potable Water Systems (Revised March 31,
1997)"and the Corps of Engineers CGui de Specifications, Technical Mnuals
(TM, Engineering Manuals (EM, MIlitary Handbooks (M), and the industry
standards listed herein. In the event of conflict, the Contractor shal
follow the Local or State requirenments/criteria (whichever are nore
stringent) which govern the waterlines. In addition to the State of Kansas
criteria listed above, water distribution systenms and service |ines shal
be designed and constructed in accordance with TM 5-813-5, TM 5-813-7, and
UFGS Section 02510 WATER DI STRI BUTI ON SYSTEM The Contractor shall be
responsi ble for protection of existing waterlines. |f any potable
wat erl i nes are danmaged during construction, the Contractor nust i mediately
notify the Contracting Oficer. The Contractor shall disinfect all new
water lines and any remaining |lines which do not remain fully pressurized
during construction or connection. The Contractor shall notify the
Contracting O ficer 7 days prior to disinfection of the water |ines. The
di sinfection shall be in accordance with the Anerican Water Wrks

Associ ation Standard AWM C651, and shall not be considered conplete unti
two consecutive days of bacteriol ogical sanples show no contani nation. Al
bacteri ol ogi cal, |ead and copper tests shall be perfornmed by Environnenta
Protecti ons Agency (EPA) certified |laboratories. Copies of results of the
anal yses shall be forwarded to the Contracting O ficer upon receipt.

b. The Contractor shall design and provide all facilities required to
deliver water to the project. Service connections or extensions to the
exi sting water distribution systemshall be made wi thout interruption to
service. Sizing of the donmestic water service lines for the new facility
served shall be determned in accordance with the National Standard

Pl unbi ng Code Fi xture Count Method. For design of the waterlines, use

maxi mum Hazen-W Il lians "C' value of 130 for plastic pipe and 120 for ot her
pi pe nmaterial s.

1.16.4.1 Water Distribution and Service Lines

a. Fl ow Requi renents

Water shall be supplied by service lines of appropriate capacity to provide
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the flows deternmned to be necessary to neet all requirenments of the new
facility. The requirenents for sizing the water lines include all donestic
use, and interior and exterior fire protection water, as required.

b. Servi ce Connecti ons

A maxi mum vel ocity of 10 feet per second(3.048 neters per second) shall be
used for nmetallic piping and five feet (1.5 neters( per second shall be
used for nonmetallic piping. Service connections shall be made via
corporation stops, appropriate gooseneck connections, or tapping sleeves
and val ves. The nunmber and maxi mum size of corporations stops shall be as
specified in the UFGS Section 02510 WATER DI STRI BUTI ON SYSTEM

c. Dewatering, Hydrostatic Testing, and Flushing of Lines

The Contractor shall be responsible for inplenenting the terns and
requi renents of SECTI ON 01355 ENVI RONMENT PROTECTI ON for dewateri ng,
hydrostatic testing, and flushing of lines after disinfection

d. Donestic Service Stop Val ve

Bui |l di ng shall be provided with separate service and stop valves in areas
readi |y accessible to mai ntenance and energency personnel

.16.4.2 Dedi cated Fire Water Service Lines
a. Fire Flow Data

Hydrant flow data shall beconducted by the contractor. data to be recorded
with the flow tests are static pressures, residual pressures, flowates,
punp status, date and tinme tests were conducted, and nane of personne
conducting the fire hydrant flow tests. The static pressures, residua
pressures, flowates, test hydrant and fl ow hydrants shall be shown on the
appropriate contract drawings. Fire hydrant flow tests required for fire
protection design shall be made in accordance with the procedures specified
in AWM ML7, (Installation, Field Testing, and Mai ntenance of Fire
Hydrants). The Contractor shall coordinate with the McConnell Air Force
Base Fire Department and BCE prior to conducting such tests. The
Contractor shall subnmit verification of fire hydrant flow test data
provided with the design cal cul ations.

b. Fire Hydrants

The Contractor shall be required to install fire hydrants for the new
facilities. One fire hydrant shall be located within a mni nrum of 150
feet(45 m of the building fire department connection. Al other hydrants
shall be located in accordance with MIlitary Handbook MH 1008C. Fire
hydrant styles shall neet the installationrequirenents.

c. Dedicated Fire Line

The Contractor shall be required to provide a separate fire water service
line to the building for interior fire sprinkler protection in accordance
with NFPA 24, and Mlitary Handbook (M) 1008C. The fire water service line
to the building shall be equipped with a Post Indicator Valve (PIV) that
can be readily located by the fire departnent. The PIV shall not be pl aced
closer than 40 feet(12 m to the building it is serving and shall be
provided with a tanper switch connected to the building fire control panel
The PIV shall be protected by base standard pipe bollards, filled with
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concrete, painted and spaced in accordance with installation requirenents.
1.16.5 WASTEWATER

Wast ewat er |ines shall be designed and constructed in accordance with the
conbi nation of the State of Kansas, Dept. of Health and Environment,"
Design Criteria Considered in Review of Wastewater Treatnment Facilities,
Policy 96-1" and the Corps of Engineers Cuide Specifications, Technica
Manual s (TM, Engineering Manuals (EM, MIlitary Handbooks (MH), and the

i ndustry standards listed herein. In the event of conflict, the Contractor
shall follow the Local or State requirenments/criteria (whichever are nore
stringent) which govern the wastewater |ines.

1.16.5.1 Design Criteria

In addition to the State and Local criteria |listed above, the sewage system
shal | be designed in accordance with TM 5-814-1, TM 5-814-2, and UFGS Gui de
Speci fication Section 02531 SANI TARY SEMERS The Contractor shall field
verify the location of the existing sanitary sewer system the sanitary
sewer system capacity and invert elevations to ensure that it is adequate
for the flows generated by the new facilities. No i nterruption of service
shall be allowed on the existing sanitary sewer line. The Contractor shal
coordi nate the sequencing of construction as it affects the existing
sanitary sewer line with the Contracting Oficer. Exterior building
sanitary sewer service lines shall be 6 inch mninmmdianmeter. Al design
slopes will be cal cul ated using the Manning formula. The Contractor shal
provi de all cal cul ati ons.

1.16.5.2 Manhol es

Manhol es are required at all changes of direction, slope, and size.
Manhol es shall be spaced not nore than 300 feet apart. Avoid placing

manhol es where the tops will be submerged or subject to surface water
inflow \Where the invert of the inlet pipe would be nore than 18 inches
above the manhole floor, a drop connection will be provided. The

Contractor shall provide all cal culations.
1.16.6 Sewer Mai ns

The peak diurnal and extreme peak flow ates shall be cal cul ated accordi ng
to TM 5-814-1. Curved sewers are prohibited. Pipes shall be designed to
provide a mnimumvelocity of two feet per second at the average hourly
flowate, and a mnimumvelocity of 2.5 to 3.3 feet per second at the peak
diurnal flowate. Maximumvelocity shall be 10 feet per second.

1.16.7 Exterior Gas Distribution

This Section contains instructions and engi neering requirenents relating to
t he design of the new exterior natural gas distribution systemwhere

requi red, including the building gas service |lines and gas service

regul ator and neter assenblies. The line to the building shall be sized by
the Contractor (see mninumservice line sizing paragraph Service Line
Sizing). The gas distribution systens shall be designed in accordance with
NFPA- 54, and shall neet the requirements of UFGS Section 02556A GAS

DI STRI BUTI ON.  See SECTI ON 01016, MECHANI CAL REQUI REMENTS for additiona

i nfornmati on and requirenents.

1.16. 7.1 Servi ce Line Pressure
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Nat ural gas shall be distributed to the building at about 0.4 psi. The
desi gner shall verify the actual gas pressure in the existing gas main.

.16.7.2 Manhol es or Val ve Boxes

Al'l manhol es, or valve boxes of any nature within the project that do not
conformto the new finish grade in either surfaced or unsurfaced areas
shal |l be adjusted to the new finish grade. Where nanhol es, or val ve boxes
fall within a surfaced or unpaved roadway or parking, the existing frames
and cover shall be renoved and replaced with a heavy-duty frane and cover.
The structure shall be adjusted as needed to fit the new conditions. Al
structures shall be of a type suitable for the intended use and shal
conformto the requirenents of the applicable section of these

speci fications.

.16.7.3 Service Line Sizing

The size of the service lines shall be sufficient to supply the denand
wi t hout excessive pressure drop and shall not be less than one inch in size.

.16.7.4 Service Line Materials

Al'l new service |lines shall be underground and shall be polyethylene. Al
aboveground lines at the neter set assenbly shall be steel as specified in
UFGS Section 15190A, GAS Pl PI NG SYSTEMS and Section 01016, MECHANI CAL
REQUI REMENTS.

.16.7.5 Cat hodi ¢ Protection

Cat hodic protection shall be provided for all underground netallic piping
and fittings except cast iron. Design of cathodic protection system shal
in accordance with Section 01017 ELECTRI CAL REQUI REMENTS, par agraph
entitled "Cathodic Protection".

.16.7.6 Gas Meters

A new gas neter shall be provided as part of the new service regul ator
assenblies. Meters shall be provided with a direct non-resettable, digita
readout. Meters shall have a pulse switch initiator capabl e pul se output
of operating up to speeds of 500 pul ses per mnute with no fal se pul ses and
shall require no field adjustments or 4-20 mA output. Initiators shal
provi de the maxi mum nunber of pulses up to 500 per minute that is
obt ai nabl e fromthe nanufacturer. It shall provide not |ess than one pul se
per 100 cubic feet(2.8 cubic neter) of gas. Meters shall be connected to

t he EMCS.

.17 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.
L17.1 Tr enches

A trenchl ess excavation nethod shall be required when an under ground
utility Iine crosses any roadway. Sewer and water |ines, mains or

| aterals, shall be placed in separate trenches. The separate trenches
shall maintain a mnimum horizontal separation of 10 feet and the bottom of
the water line shall be at |east 18 inches above the top of the sewer.
Sewers crossing above potable water Iines shall maintain a vertica
separation of 18 inches and must be constructed of suitable pressure pipe
or fully encased in concrete for a distance of 3 mon each side of the
Crossi ng.
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The trench shall be excavated as recomended by the manufacturer of the
pipe to be installed. Bedding and initial backfill material shall be in
accordance with the manufacturers reconmendations. \Were no manufacturer's
installation manual is available, trench walls shall be excavated to a
stabl e angle of repose as required to properly conplete the work. Trench
excavations shall adhere to requirenents prescribed in EM 385-1-1

Sept enber 1996, Safety and Health Requirenents Manual. Special attention
shal |l be given to slopes which may be adversely affected by weather or

noi sture content. Excavation, trenching, and backfilling shall be performed
in accordance with the UFGS Section 02316A EXCAVATI ON, TRENCH NG AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

1.18 O Water Separators

Existing O 1 Water Separators (OAN5) are at capacity. New OA5 nust be

provi ded by the contractor for work covered in this contract. OA5 are
required for the mlitary fuel station and for the Refuel er Mintenance
Facility. Effluent quality shall neet the KDHE standard. Design, size,

| ocation are contractor responsibilities. OW shall have an al arm soundi ng
when the oil volume reaches the alarmquantity. Trench drains connected to
OA5 and thence to Sanitary Sewers are required at the Refuel er Mintenance
Facility and Mlitary Fuel Station. Size, configuration, maintenance

net hods are the responsibility of the contractor. Ventilation of gasoline
funmes and ease of cleaning are required features.

1.19 Termte Treat nent

Termite Treatment shall be required for all buildings without chloropyrifos
as an active ingredient (shall be equal to Demon TC)

PART 2 NOT USED
PART 3 NOT USED

-- End of Section --
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SECTI ON 01016

MECHANI CAL REQUI REMENTS
02/ 02

PART 1 TECHNI CAL REQUI REMENTS

This Section contains instructions and engi neering requirenments relating to
t he desi gn of the new nechani cal systems for the Refuel er Mintenance
Facility (RVMF), POL Operations Center (POLOPS), and Mlitary Fuel Punps.
The design of all systens shall conmply with the standards listed belowin
the Reference section. Delineation of the mechanical work between the

buil ding and the site utilities construction shall generally, with the
exception of the natural gas system be a point 5 feet outside of the

buil ding. The design and installation of all mechanical systens, including
manuf acturer's products, shall neet the instructions and requirenents
contai ned herein and the requirenments of the provided technical guide

speci fications. Where conflicts between these instructions and the guide
specifications or criteria exist, these instructions shall take precedence.
Any installation requirenents within these instructions, but not contained
in the specifications, shall be added to the specifications or shown on the
drawi ngs. The HVAC systemtype for the Refueler Maintenance Facility
(RMF)and POL Operations Center (POLOPS) has been sel ected by the governnment
on the basis of lowest Life Cycle Cost as required by Federal Law 10CFR436
to approach the Energy Use Budget (EUB) as required by Federal Law
10CFR435. I ndividual mechanical equiprment selection by the designer shal

al so consider life cycle operability based on 25 years, maintenance and
repair of the facility and real property installed equi pment conponents and
systenms. The nechani cal systens of the Refuel er Maintenance Facility (RM)
shal | consist of gas distribution, plunbing, all water hydronic heating

wi th overhead unit heaters for the maintenance bays, gas fired unitary
heating and split system DX cooling equi pment for non-work bay areas

i ncludi ng adm nistration, air supply, distribution, ventilation, exhaust
systenms, and direct digital control systens with the foll owi ng components
as specificed herein. The mechanical systens of the POL Operations Center
(POLOPS) shall consist of gas distribution, plunbing, all hydronic hot

wat er heating, split systemdirect expansion cooling, two-deck nultizone
air handler for adm nistration, air supply, distribution, ventilation,
exhaust systenms, and direct digital control systens with the foll ow ng
conponents as specificed below. The nechanical systems of the Mlitary
Fuel Punps shall consist of new tank truck bul k of f-Ioading, tank truck
bul k | oadi ng, and ground vehicl e di spensi ng punps and di spenser for the two
exi sting above ground tanks 3 and 4, and ground vehicl e di spensi ng punps
and di spenser for the two existing underground tanks 7 and 8 as specificed
bel ow.

Interior Gas Piping Systens.

Thermal | nsul ati on of Mechani cal Systens.
Pl unmbi ng Syst ens.

Hydroni ¢ Heating Systemns.

Pul se boilers.

Refrigeration/Chilled Water Systens.

Hot and chill ed water punps.

. Horizontal, ceiling hung, DX-type conputer roomor fan coi
nit one per communication room

mul ti-zone air handl er

Exhaust fans

O —cCc X—TQ "D OTQD
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p. Propeller Unit Heaters (Located in the mechanical roons.
g. Appropriate DDC controls for all systens.

Al'l equipment installed shall be capable of maintaining the design
conditions for all spaces throughout the Iife of the facility. Ease of
access to conponents and systens in accordance with industry standards and
safe working practices is a design requirenment. Maintenance cl earances
shal | be as m nimum as recomended by the equi prent nmanufacturer. Al like
equi prent and accessories shall be froma single nmanufacturer

1 REFERENCES

The design shall conply with good engi neering practice. Mechanical systens
shal | be designed to conply with the docunents |isted bel ow, whether or not
referenced otherwise in this specification. The publications are referred
to in the text by basic designation only. The latest edition of the

foll owi ng standards and codes in effect and anended as of date of
supplier's proposal, and any subsections thereof as applicable, shal

govern design and sel ection of equi pment and material supplied:

Air Conditioning and Refrigeration Institute (AR) Standard

Ameri can Conference of Governnental Industrial Hygienists (ACAH) -
I ndustrial Ventilation, A Manual of Recommended Practice, 24th Edition

Anerican Society for Testing and Materials (ASTM publications - A53,
D1248, F876, F877.

American Society of Heating, Refrigerating, and Air Conditioning Engineers
( ASHRAE) :

CGui des; Term nol ogy of HVAC&R, 2nd Edition etc.
Qui deline 1, The HVAC Comm ssi oni hg Process.

Handbooks; 1999 HVAC Applications, 2002 Refrigeration, 2001
Fundanental s, 2000 HVAC Systens & Equi pnent, etc. Sl editions

St andards; 15-1994, 54-1992, 62-1999, 90.1-1989 & Addendum
90. 1-1989, 52.1-1992, 111-88 etc.

American National Standards Institute (ANSI) publications - Z83.6.

Aneri can Soci ety of Mechani cal Engineers (ASME), 22 Law Drive, P.QO box
2900, Fairfield, N J. 07007-2900.

Arnmy Technical Instructions, TlI 800-01, Design Criteria, dated Jul 1998.

Arnmy Technical Instructions, TlI 809-04, Seismc Design for Buildings, dated
Dec 1998.

Arnmy Technical Instructions, TlI 810-10, Mechani cal Design, Heating
Ventilating and Air Conditioning, dated Feb 1999.

Arnmy Technical Instructions, Tl 810-11, Heating, Ventilating and Air
Condi tioning Control Systens, dated Nov 1998

Arnmy Technical Instructions, TlI 810-32, Heating and Cooling Distribution
Systens, dated Jan 2002.
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Arnmy Techni cal Manual, TM 5-805-4, Noise Control for Mechani cal Equi prent,
dated May 1995.

Arnmy Techni cal Manual, TM 5-810-5, Pl unbing, dated Aug 1993.
I nstrunment Society of America Standard (1 SA S75.01), Current edition.

Manuf acturers Standardi zati on Society of the Valve and Fitting | ndustry,
Inc. (MSS) Standards

UFC 3-600-01, Fire Protection for Facilities
M L- HDBK- 1022A, Petrol eum Fuel Facilities

Nati onal Fire Codes (NFPA), with nost current updates, including NFPA 70
Nati onal El ectrical Code (NEC).

I nternational Plunbing Code (IPC).

Sheet Metal and air-conditioning Contractors National Association (SMACNA)
St andar ds

Underwriters Laboratories (UL 142), (UL 441) Current edition.

I nternational Building Code, latest edition

Mlitary Criteria is available on the internet at

WWw. usace. army. ml/inet/usace-docs/ and/or

www. hnd. usace. arny. m | /techinfo/instruct. htm

Engi neeri ng Wat her Data, TM 5-785, dated Jul 1978.

.2 CGeneral Mechani cal Requirements

As applicable, the follow ng shall be provided for all new nmechani cal
syst ens:

2.1 Desi gn Subnittals

Drawi ngs, specifications, design analysis and cal cul ations shall be
provided in accordance with SECTI ON 01019 - DESI GN AFTER AWARD- 35 PERCENT,
SECTI ON 01020 - DESI GN AFTER AWARD- 60 PERCENT and SECTI ON 01021 - DESI GN
AFTER AWARD- 100 PERCENT.

. 2.2 Nati onal Electrical Code NFPA 70 (NEC), O ass 1 Requirenents.
The NEC requirenents apply to all facilities, and shall be exceeded as
follows; Al equipenent installed above the floor, including near the
roof, in the Wirk Bays and | nspection Bay of the Refuel er Mintenance
Facility (RMF) shall neet Class 1 Division 1 requirenents. Q her
requi renents, including Class 1 Division 1 area, per NEC shall apply.

. 2.3 Techni cal Specifications

For m ni mum techni cal specification requirements see SECTI ON 15000 -
MECHANI CAL SYSTEMS - OUTLI NE SPECI FI CATI ONS.
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2.4 Equi pnent Effi ci ency

Mechani cal equi prent shall be energy efficient per Executive Order 12902,
13123 and ASHRAE/ 90.1. Were products are not yet rated as energy
efficient products by ENERGY STAR (Regi stered Tradenark) the Contractor
shoul d strive to provide products that neet the above criteria and be in
t he upper 25 percent of energy efficiency as designated by FEMP

.2.5 Mechani cal / El ectri cal Equi pment Coordi nati on

Arrangerment of all nechani cal equi prent and pi ping shall be coordi nat ed
with electrical work to prevent interference with electrical conponets.
Speci al care shall be taken with conduits and other conponets that nay run
t hrough the mechani cal room and to insure adequate space in shared chases.
Mechani cal equi pment (pipes, ducts, etc. unless itenms solely serve the
area) shall not be installed O/ER OR W THI N SPACE which is dedicated to
transformers, panel boards, or other electrical equipnment unless itens
solely serve the area. Wen electrical equipnent is located in a
nmechani cal equi pmrent room the dedicated el ectrical space shall be

i ndi cated by a dashed line and noted "El ectrical Equi pnent Space".

.2.6 Fi ni shed Spaces.

Al'l piping and equi pment |ocated in finished areas of the building shall be
conceal ed or furred-in; exposed piping and equi pnent is only allowed in
utility, equipnment, storage and other roons of this nature.

2.7 Mechani cal Spaces.

There is sone flexibility in the size of sone of the nechani cal spaces.

Al'l nmechani cal roons and yards shall have sufficient size as required to
house all nechani cal equi pnent and provi de adequate cl earance as specified
below. All clearances required by the equi pnent nmanufacture for operation
routi ne mai ntenance, and replacement of mnor and mgjor components shall be
provi ded for all mechanical equipment. Piping and supports shall not
interfere with equi pnent mai nt enance access or pull space. In addition a
m ni mum of 2 feet clear shall be provided around all nechani cal equiprent.
Ampl e space shall be provided around equi pnent to all ow unobstructed access
for entry, servicing, and routine maintenance to include pull space for
service and/or replacenent of filters, coils, motors, boilers and other
equi prent items. Pull space provided in roonms for service and/or

repl acenent of nechani cal equi pnent itens shall be indicated with broken
(dashed) lines on the drawings. Provisions for installation, renmoval, and
future replacenent of equipnent shall be coordinated with the architectura
design. The arrangenent, selection, and sizing of all mechanical equiprent
shall be such that it can be broken down and renmoved from the building

wi t hout di smantling any adjacent systenms or structures. Al required

cl earances shall be provided for governnment acceptance to verify mechanica
space |ayout. Servicing and mai ntenance areas interior and exterior to
buil di ng shall be sized according to manufacturer's recomendati ons for
equi prent. All pipe insulation shall be jacketed within 6 feet above the
finished floor.

.2.7.1 Mechani cal Room

The nmechani cal room shall house the boilers, air handling units, donestic
hot water heating system all punps, and m scel | aneous equi pnent. The gas
service, donestic service and fire service enterances shall also be |ocated
in the nechanical room The nechani cal equi prent room | ayouts shall be
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provided with anple floor space to acconmpdate routine naintenance of
equi pnment and have head-roomto acconmpdat e required equi prent as specified
above.

.2.7.2 Mechani cal Equi prent Yard.

The mechani cal equi pnment yard shall house the air cool ed condensing
unit(s). The equipnment yard shall be as specified in Section 01012, SITE
WORK/ CIVIL/UTILITIES. In addition, anple space shall be provided around
all cooling equipnent to allow adequate air flow for heat rejection with

consideration to the type of screening provided. At a mininum al
cl earances shall be per the nanufacture's reconendations.

. 2.8 Roof Mounted Equi pnent

Except for plunmbing vents and boiler vents, no other mechani cal equi prent
shall be located on the roof of the facility.

. 2.9 Safety, Noise and Security.

Equi prent shall be selected to neet the follow ng safety, noise, and
security criteria:

.2.9.1 Rot ati ng Guards.

Al'l nmechani cal equi prrent sel ected shall have proper guards for rotating
parts.

.2.9.2 Noi se.

Al'l equi pnment selected shall not produce objectionable noise or vibration
in occupied areas. Al air supply devices shall be selected to have a

noi se criteria rating of NC30 or |ess.

.2.9.3 Vi bration |sol ati on/ Equi prent Pads

Provide vibration isolation devices on all new floor nounted or suspended
nmechani cal equi prent. All new fl oor nounted nechani cal equi prent shall be
provi ded with housekeepi ng pads. Housekeepi ng pads shall be as specified
in Section 01015, Structural Requirenents.

.2.9.4 Mechani cal Roorms.

Al'l nmechani cal roons shall be secured and shall have access by only
aut hori zed personnel

.2.9.5 Fire Rated Wl ls

Fire-rated of walls shall be as required in Section 01013 ARCH TECTURAL
BUI LDI NG REQUI REMENTS.

.3 CGeneral Facility Descriptions and Requirenents

. 3.1 Ref uel er Mai ntenance Facility (RM)

The purpose of the facility is for repair of refueler vehicles, which are
are completely full in nbst cases, and can weigh 68,000 | bs, with the fue

wei ght at 40,000 I bs. Thus an enpty truck weighs 28,000 | bs. The R-11
refueler truck is 22 Y2feet long and the R-12 refueler truck is 14 feet
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long. Al work shall conformto M L-HDBK-1022A, Petrol eum Fuel Faciliti es,
UFC 3-600-01, Fire Protection Engineering for Facilites, Industria
Ventilation by ACGH, and other references listed in this section

. 3.2 POL Operations Center (POLOPS)

The purpose of the facility is to control fuel dispensing at the
installation. Al work shall conformto M L-HDBK-1022A, Petrol eum Fue
Facilities, UFC 3-600-01, Fire Protection Engineering for Facilites,
Industrial Ventilation by ACAH, and other references listed in this
section.

.4 HVAC Load Cal cul ati ons.

This Section contains instructions and engi neering requirenments relating to
t he design of the new HVAC supply and distribution systens. The design of
all systens shall conply with the Anerican Society of Heating,
Refrigerating, and Air Conditioning Engi neers (ASHRAE) Handbooks,

Ter mi nol ogy of HVAC&R guide and to the requirenents of NFPA Standards Nos.
90A. Load cal cul ation procedures shall be based on ASHRAE. Cal cul ati ons
shal |l be provided for all mechanical equipnment such as boilers, heating &
cooling coils, condensing units, unit heaters, piping, punps, expansion
tanks, fans, ducts, |ouvers, gas services and piping, plunbing, water
heaters, and etc.

4.1 Safty Factors

A 20% safety factor shall be applied to the total roomheating load. A 10%
safety factor shall be applied to the total room cooling | oad.

.4.2 Infiltration Rates.

Al'l outdoor air shall be introduced into the occupied portions of the
bui | di ngs through the air handling unit or the bl ower coil unit.
Therefore, all occupi ed spaces shall be positively pressurized. However,
for the purposes of sizing equipnent, an infiltration rate of 0.5 air
changes per hour (ACH) shall be included for all roons with an exterior
exposure. A rate of 4 ACH shall be allowed for the vestibul es.

. 4.3 Bui | di ng Thermal Properti es.

Bui |l di ng thernal properties shall be as follows;

Coefficient of Heat Transm ssion ("U' Val ue)

Roof s 0.030 Btu/square ft - degree F
Wal | s 0.058 Btu/square ft - degree F
W ndows 0.31/0.32 Btu/square ft - degree F (winter / summer)

Exterior doors shall be hollow netal with rigid insulation cores.

These val ues represent the nini mum acceptabl e | evel of building insulation.
The nechani cal designer shall verify the actual building materials neet or
exceed these values. |[If the building envelop fails to nmeet these |evels,

t he mechani cal designer shall informthe Contractor, the Architectura
designer and the Contracting Officer's representative of the condition and
recommended corrective action. A copy of all calculations shall be

i ncluded in the design subnittal

4.4 Comput er Prograns.
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Capacity of heating and cooling systens shall be based on |oad cal cul ations
for individual spaces as well as block |oads. Heat |oss and heat gain

cal cul ation shall use actual design U values. Al calculations shall be
based on ASHRAE net hods as computed by a comercially recogni zed conputer
HVAC | oads programi.e., Elite Software Inc., Trane Trace Load 700, Carrier
E20-11 Hourly Analysis Program (HAP) version 3.04 . A copy of all |oad

cal cul ations, both input and output, shall be included in the design

subm ttal

.4.4.1 Del et e Paragraph

.4.4.2 Del et e Paragraph

.4.5 Internal Heat Gains for Cooling Calculations

Al installed electrical equipnment shall be assuned to i npose 100%
resistive heating | oad on the space except as indicated below for return
air pl enuns.

.4.5.1 Li ghting Loads

The heat gain from space lighting |oads shall be coordinated with

El ectrical Design Engi neer (see Section 01017 ELECTRI CAL REQUI REMENTS)
VWere the space above the ceiling is a return air plenum than a m ni mum of
70% of the heat gain fromthe lights shall be assumed to place a direct

| oad on the space. A maxi num of 30% of the heat gain fromthe Iights shal
be assuned to place a direct load on the return air plenum

.4.5.2 Conmuni cati on Equi prrent Loads

The heat gain fromthe comruni cati on equi pnent installed in the

conmuni cati on equi prent roons shall be coordinated with El ectrical Design
Engi neer (see Section 01017 ELECTRI CAL REQUI REMENTS)

.4.5.3 PC/ moni tor/ printer Loads

The heat gain fromeach PC/ nonitor/printer conbination shall be 240 watts
total per station.

.4.5. 4 Peopl e Loads

The heat gain from people shall be 75 Watts/person sensible and 70
Watt s/ person | atent for wal king and standi ng per ASHRAE Handbook of
Fundanent al s.

.4.5.5 Sol ar, Transm ssion, conduction, slab | oads etc Loads

The heat gain from sol ar sources shall be as shown in ASHRAE Handbook of
Fundanent al s.

.4.6 Del et ed Par agr aph
4.7 Del et ed Par agr aph

.5 HVAC Load Cal cul ati ons.
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5.1 Heating & Cool i ng Equi pnent.
5.1.1 Qut door Design Tenperatures.

Qut door design conditions shall be in accordance with TM 5-785 Engi neeri ng
Weat her Dat a.

.5.1.2 | ndoor Design Tenperatures.

Mechani cal designs shall give maxi mum consideration to the confort of the
occupants. The HVAC systens shall, at all tinmes, maintain all occupied
spaces, except for the restroons, laundry and utilty spaces, within the
ASHRAE confort zone as defined in Standard 55-1992, Thermal Environmenta
Condi tions for Human Cccupancy. The restroons and | aundry shall be

mai ntained with in this sane confort zone when exterior tenperatures and
hum dities are below the confort zone. Actual indoor design conditions and
setpoints, in degrees F, shall be as foll ows:

Qccupi ed Areas Heat / Cool 68/ 78, 50%RH
St or age/ Rest roomns Heat / (Vent) 68/ 84

Mechani cal /futility Heat / (Vent) 55/ 84
unoccupi ed/ Set back Heat only 55

.5.1.3 Heat i ng

Al'l areas of the buildings shall be heated. Vestibules, etc, shall be
heated for freeze protection of sprinklers only (or Mechani cal design shal
be coordinated with the Fire Sprinkler Installation for freeze protection).

.5.1.4 Cool i ng

Al'l areas of the buildings shall be provided w th nechanical cooling (via
refrigeration) except for the RVF work bays, restroons, vestibul es, storage
areas, nechanical roons, and electrical roons. The storage areas,
nmechani cal roons, and electrical roons shall receive additional ventilation
as specified below for sunmer cooling. Note, all communicati on room shal
be provided with mechanical cooling and positively pressurized.

.5.1.5 Hum dity

Hum dity shall not be directly controlled in any space during the cooling
season. Humidity control shall be Iimted to 50%relative hunmdity through
good selection of the cooling coil. Deleted Sentence.

.6 Ventil ati on.

.5.2 Mechani cal Ventil ati on

The design shall insure that indoor air quality shall be maintained for al
occupants during the occupi ed periods. Mechanical ventilation shall be
provided to the buildings in strict accordance with ASHRAE Ventil ation
Standard 62. The maxi numventilation rate per system shall be cal cul ated
using the Ventilation Rate Procedure. The outside air rates for each
system shall be corrected for nultiple spaces as required by ASHRAE
Ventilation Standard 62. A conplete roomby roomventilation analysis for
each AHU shall be included in the design subnittal
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5.3 Conbustion Air

The nechani cal equi prent roonms contai ni ng gas burning equi prent that is not
directly vented to the outdoors for both conbustion air and conbustion

by- productst shall be provided with combustion air |ouver sized and | ocated
in accordance with NFPA 54. Care shall be taken in design in order to
mnimze the potential for piping freeze-up in the nechanical roomdue to
conbustion air intake.

.5.4 Bui | di ng Exhaust .

A under cut door and/or transfer duct shall be required to allow for
repl acenent air when required make-up air is specified to be transfered
from adj oi ni ng spaces.

.5.4.1 Toi | et Exhaust.

The toilets shall be supplied with 50 cfm of exhaust per water closet or
urinal as required by ASHRAE Ventilation Standard 62 or a mininmumof 10 air
changes per hour, which ever is greater. The required make-up air for the
exhaust system shall be transfered from adjoi ni ng spaces. Finned tube

radi ators, cabinet unit heaters, etc. can be used to supply heat.

.5.4.2 Janitors Closets

Janitors closets shall be exhausted at the rate of 50 cfm The required
make-up air for the exhaust system shall be transfered from adjoi ning
spaces.

5.4.3 Ref uel er Mai ntenance Facility Wrk Bay, |nspection Bay Enmergency

Exhaust

1

An emer gency exhaust systemshall be installed in the Wrk Bay and

I nspection Bay of the Refuel er Miintenance Facility providing 10 air
changes per hour and activated by a push button located in the bay. For
the Work Bay this is about 10,400 cfm Spark proof exhaust fan()s per
AMCA, with alum num wheel s and housi ng, and expl osi on proof electric or air
driven notors shall be provided. Louvers shown on Architectural Elevation
Sheet s above Wirk Bay and | nspection Bay garage doors shall be used, with

i ntake on one side and exhaust on the other side of building. Al

equi pnrent | ocated in the Wirk Bay and I nspection Bay, including controls,
shal |l neet requirenments for NEC class 1 division 1 construction

5.4. 4 Ref uel er Mai ntenance Facility Exhaust in Areas Adjacent to Wrk

Bay, Inspection Bay

Install exhaust in areas adjacent to, and comuni cating with, the Wrk Bay
or Inspection Bay in accordance with the National Electrical Code to
prevent these areas fromrequiring hazardous construction

.5.4.5 Sunmmrer Ventil ation

Ventilation shall be supplied in all parts of the building that do not
recei ve sunmer cooling via mechanical cooling (i.e. the mechani cal

el ectrical, and storage roons). The space shall be ventilated and cool ed
with outside air by thernostatically controlled fans. The fans shal be set
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to operate when the respective space tenperature exceeds 86 degrees F. The
vol une of air supplied shall be cal cul ated using an assunmed delta
tenmperature of 10 degrees F or a mninmumof 10 air changes per hour. A
copy of all calculations shall be included in the design submittal

.5.5 Bui | di ng Pressuri zation

Entire building shall be pressurized to reduce infiltration. A building
air bal ance cal cul ation shall be included with the conplete roomby room
ventilation analysis for each AHU specified above. A relative positive or
negative pressurization shall be as specified bel ow

.5.5.1 Restroons and Janitor's C oset

The restroons and janitor's closet shall be mmintained at a negitive
pressure relative to the rest of the facility. Supply air to these roons
shall be Iimted to the smaller volunme of volume required to neet the
heating | oad or 90 percent of the exhaust air volunme. Renaining exhuast
air shall be transfered from adjacent spaces.

.5.5.2 Control Rooms for POL Operations Center.

The Control Rooms shall recieve filtered conditioned relief air transfered
fromthe nain ceiling plenuminto the conmunication roonms to naintain the
space under positive pressure.

.5.6 Bui | di ng Envel op Penetrations.

Al'l building envel op penetrations for ventilation, supply, exhaust and
relief, shall be provided with |ow | eak notorized control danpers to
maintain a tight building envel op anytine the ventilation is not required.

.5.6.1 Bui | di ng Qutside Air Intakes.

Air intakes to heating, ventilation, and air conditioning (HVAC) systemns
shall be located at | east 10 feet above the ground. Building envel op
penetrations for outside air intake shall be |located in the roof and/or
clear story walls. A mninmmof 40 feet shall be maintained between
outside air intakes and any boil er exhaust vents, plunbing vents, the
exhaust air or relief air penetrations. |f feasible, |locate intakes and
exhausts on different building faces.

.5.6.2 Building Relief Air.

Al building relief air shall not be returned to the air handling units

prior to being relieved or exhausted fromthe building. Building relief
penetrations shall include a gravity backdraft danper in series with the
notori zed control danper required above.

.6 Force Protection

In addition to the requirenents |isted bel ow, the nechanical design shal
i nclude the followi ng measures for force protection

.6.1 Enmergency Shutoff or Kill Switch
Provi de an energency shutoff switch in the HVAC control systemthat can

i medi ately shut down air distribution throughout the building. The switch
(or switches) nmust be located to be easily accessible by building
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occupants. The actual |ocation shall be deternined during design. |If the
occupant so directs, than the switch shall be |ocated the greatest distance
possi bl e fromthe equi pnent | ocation.

.6.2 Uility Service Entrance

For all new inhabited buildings, route critical or fragile utilities so
that they are not on exterior walls. Secure exterior access to gas mains,
and water supplies with manual shut-off val ves.

.6.3 Bui | di ng Qutside Air Intakes.

Air intakes to heating, ventilation, and air conditioning (HVAC) systemns
shal |l be located at | east 10 feet above the ground.

.6.4 Equi pnent Braci ng

Mount all overhead utilities and other fixtures to minimze the |ikelihood
that they will fall and injure building occupants. Design all equipnrent
nountings to resist forces of 0.5 tines the equi pnent weight in any
direction and 1.5 tines the equi pnent weight in the downward direction
Thi s standard does not preclude the need to design equi pnent nountings for
forces required by other criteria such as seisnc standards.

.7 Sei sm ¢ Protection

The facility is to be considered seismc use Goup |, and site
classifications indicated in Section 01015 STRUCTURAL REQUI RVENTS.

.7.1 Fire Protection Systens

Seism c protection for sprinkler systens for fire protection systens shal
be as required by the current issue of the National Fire Protection
Associ ati on NFPA 13.

. 7.2 Al O her Mechanical Systens and Equi prent

Al'l other nmechanical equipnent, piping and ductwork shall be provided with
seismc protection as required by Tl 809-04, Seisnic Design for Buildings
and FEMA 302.

.7.3 Materials and Installation

When seismic protection is required, the seisnic restraints shall be
designed in accordance with UFGS Section 13080A, SEI SM C PROTECTI ON FOR
M SCELLANEQUS EQUI PMENT and shall neet the requirements of Section 15070A,
SEl SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT.

. 8 Mechani cal | nsul ati on Systens

I nsul ation requirenments of new mechani cal systens, including insulation of
pl unmbi ng systens and equi pnent, hot water piping systenms, chilled water

pi pi ng systems and equi prent, and the insulation of the duct systems shal
neet the requirements of Section 15080ATHERVAL | NSULATI ON FOR MECHANI CAL
SYSTEMS. Al hot and chilled water piping shall be insulated. Hot water

pi pi ng shall be required to follow tabul ated thicknesses. Donestic hot and
cold water piping shall be insulated. Al ducts shall be insulated in the
nmechani cal roonms. All supply and outside air ducts shall be insul ated
regardl ess of location. Cold piping and ductwork shall have a vapor
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barrier. Hi gh abuse areas shall have al um num jackets such as janitor
cl osets and nechani cal roons, within 6 feet above the finished floor

.9 Nat ural Gas Piping System

The facility shall be provided with natural gas. This Section contains

i nstructions and engi neering requirenents relating to the design of new
interior natural gas piping systens. |Interior gas piping systens shal
extend fromthe outlet of the gas service regul ator/nmeter assenbly to the
poi nt of connection of each gas utilization device. Natural gas shall be
provide to the boilers and donestic hot water heater. The aboveground gas
pi pi ng system shall be designed, sized and installed in accordance with
NFPA 54.

.9.1 Gas Service Entrance

The gas service shall not be located on the front el evation of any

buil ding. The gas service shall be located as far fromthe front el evation
of any building as practical, and the vent for the gas neter and gas

regul ators shall be at |east 30 feet fromoutside air intake |louvers. An
anodel ess riser shall be provided where PVC is connected to a netal riser
prior to entering the building. An emergency gas connection shall be
provided, with a sign stating "EMERGENCY GAS CONNECTI ON' | ocated on the

adj acent wal | .

.9.2 Gas Pi ping

Pi pi ng shall be sized in accordance with NFPA 54 to supply the denand

wi t hout excessive pressure drop between the point of delivery and the gas
utilization equiprment. The pressure at the outlet of the neter set at the
buil ding's service entrance to the inlet of the individual appliance
pressure regulators shall be 2 psig. Deleted sentence. Design for al

pi ping for all systens, valves, regulators, etc. shall be per applicable
industry criteria and standards and as referenced in above. Al nmaterials
used for piping, valves and m scel |l aneous equi pnent shall neet or exceed

t he cal cul ated design pressures, | oads and stresses for each system

Duri ng design of the piping systens, consideration shall be given to future
operations and nai ntenance activities. Al systens shall be capable of
being mai ntained with a mnimal anmount of disassenbly of all assenblies and
sub-assenblies. Interior piping shall be black steel as specified in
Section 15190A, GAS PI PING SYSTEMS. M ninmuminterior gas pipe size shal

be 3/4 inch. Gas piping shall be shown on the mechani cal HVAC Draw ngs.
The following itens shall be provided as part of the building' s natural gas
systemin the order |listed bel ow,

.9.3 Automatic Shut-off Natural Gas Safety Device

A separate automatic shut off device shall be |ocated up stream of

regul ators at the service entrance to the building. The safety device
shal |l be a nechanical, pilot operated device which does not require

el ectrical power to operate. The pressure sensing elenent of the pilot
operated device shall be |ocated down streamof first requlators to cut off
gas flowif the supply pressure to the building exceeds the safe inlet
pressure to all down streamrequl ators.

.9.4 Bui | di ng Requl at or

Coordi nate with base on natural gas distribution pressure prior to design
The designer shall verify the actual gas pressure in the existing gas main
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Nat ural gas shall be distributed within the building at about 2 psig with
an inline regulator near appliance reducing pressure as required. The
buil di ng regul ator shall have a maxinumturn down ratio of 20 to 1. This
may result in two building natural gas regulators in series if supply
pressure is greater than 40 psig. The contractor shall submt shop draw ng
showi ng natural gas regulator(s) inlet and outlet pressure recomended
orifice diameter, and orifice diameter installed, to insure its within the
manuf acturer's recommendation for the gas system pressure design. Install a
pressure relief valve inmedi ately downstream of the buil ding service
pressure regulator (prior to the neter), even if the regulator is equipped
with an integral pressure relief valve.

.9.5 Gas Meter

A gas neter shall be provided for each building (POL and Refuel er

Mai ntenace facilities). The gas neter shall contain visual readout and
pul se initiator connected to the base wi de EMCS system Readout shal

i ndex in cubic feet.

.9.6 Appl i ance Regul at or

Each pi ece, except as noted bel ow, of equiprment which is fired by natura
gas shall be provided with a separate gas pressure appliance regulator to
reduce the gas pressure to the value as reconmended by the manufacture of
t he gas burning appliance. Wen nmultiple pieces of the identical gas
burni ng equi pnent, such as boilers, are to be installed in the sane room a
singl e appliance regul ator shall be provided for the group of identica
equi pmrent. O her equipnment with in the same room maybe combi ned onto a
common appliance regulator if all equipment served by the commopn appliance
regul ator require the sane inlet gas pressure.

. 9.7 Equi pnent Connecti ons

The final connection to gas equi prent shall be made with rigid nmetallic
pi pe and fittings. Accessible gas shutoff valve and coupling are required
for each piece of gas equipnent.

.10 Pl unmbi ng System

This Section contains instructions and engi neering requirenments relating to
t he desi gn of the new plunbing systens as required. A plunbing system
consists of the Drain Waste and Vent system (DW) system the donestic hot
and cold water supply distribution systemto the various plunbing fixtures;
and the Domestic Hot Water Heating System nmke-up water piping to the

various hydronic type environnental control systens; and shall extend
from connections within the structure to a point 5 feet outside the
structure. The design of all plunbing systenms shall, unless otherw se

stated herein, conply with the nost current TM 5-810-5 and I nternationa

Pl umbi ng Code (I PC) and shall neet the requirenents of Section 15400A
PLUMBI NG GENERAL PURPOSE. The quantity of plunbing fixtures shall be as
shown on the contract Architectural draw ngs. The designer shall submt
for review all plunbing cal cul ati ons denmonstrating his pipe sizing nmethods
and assunptions.

.10.1 Pi pi ng Runs
Pi ping runs in buildings shall be arranged to not interfere with novenent

of personnel and equi pnent. Neither water nor drainage piping shall be
| ocated over electrical equi prment or panels. Domestic water piping |ocated
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out si de of mechanical equipnent areas shall be routed in the ceiling space
above the corridors. Water and waste piping shall not be located in
exterior walls or other spaces where there is possibility of freezing.
VWere piping is to be concealed in wall spaces or pipe chases, such spaces
shal | be checked to insure that clearances are adequate to properly
accommodat e t he pi pi ng.

.10.2 Soil, Waste and Vent Piping System

Hori zontal soil and waste piping shall be installed at a uniformpitch in
accordance with the International Plunmbing Code (IPC) in the buildings.
Soil, waste and vent stacks shall be located to serve each fixture or group
of fixtures depending on fixture proximty to stack. Material type shal

be as specified in Section 15400A, Pl unbi ng, General Purpose.

.10.2.1 Pi pi ng I nvert El evations

Al'l building underslab piping el evati ons shoul d be shown on the draw ngs.
Verify that the pipe elevations do not conflict with building structura
footings and foundations walls.

.10.2.2 Fl oor Drains

Fl oor drains shall be provided as shown in section 01018, Space Data
Sheets. The nechani cal equi prent roonms shall be provided with sufficient
floor drains to accommpdate routine nai ntenance and drai n down of equi pnent
and piping within the roomwi thout running drain pipes over the floor. In
addition, a floor drain shall be provided in the nechani cal room and
janitors closet. To prevent traps fromdrying out, deep seal traps shal

be provided on all floor drains.

.10.2.3 Cl eanout s

On straight runs of pipe, cleanouts shall be provided at not nore than 50
feet apart. Ceanouts shall be provided at each change of direction of
pi pe and shall be provided at the base of all storm soil, waste, and vent
st acks.

.10.2.4 O Water Seperator for Refuel er Miintenance Facility

An oil water separater shall be provided for the Refuel er Miintenance
Facility to serve trench drains in the Wirk Bays and | nspecti on Bay.

.10.2.5 Pl umbi ng Vents

VWere feasible, conbine circuit vents in a conceal ed space to a main vent

t hrough the roof in lieu of an excessive nunber of individual vents through
the roof. Al vent lines through roof shall be 4 inches and term nate with
a mninum of 6 inches above finished roof. Were vents connect to

hori zontal soil or waste lines, the vent shall be taken off so that the
invert of the vent pipe is at or above the centerline of the horizonta

soi|l or waste pipe.

.10.3 Donesti c Potable Water System
Donestic potable water pipe sizing criteria shall be based on a system
supply pressure, residual pressure, and flowrate to provide a m ni mrum of

25 psig at the nobst hydraulically rempte fixture. The system supply
pressure, residual pressure, and flowrate as specified in Section 01018,
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FI RE PROTECTI ON REQUI REMENTS. Wat er service entrance shall be sized for
t he maxi mum probabl e demand. Water piping shall be designed not to exceed
a velocity of 8 feet per second at full flow Al domestic potable water
pi pi ng shall be nonferrous as specified in Section 15400A, Pl unbing,
CGeneral Purpose. Al materials used for piping, valves and m scel | aneous
equi pnrent shall neet or exceed the cal cul ated design pressures, |oads and
stresses for each system During design of the piping systens,

consi deration shall be given to future operations and nai ntenance
activities. Al systens shall be capable of being maintained with a

m ni mal amount of di sassenbly of all assenblies and sub-assenbli es.

.10.3.1 Wat er Service Entrances

New wat er service entrances shall be provided with a water neter and

i sol ation valves located inside the building. Meters shall be provided
with a direct non-resettable, digital readout. Meters shall have a pul se
switch initiator capable pul se output of operating up to speeds of 500

pul ses per minute with no false pulses and shall require no field
adjustnments or 4-20 mA output. Initiators shall provide the naxi num nunber
of pulses up to 500 per minute that is obtainable fromthe nanufacturer
Meters shall be connected to the EMCS system

.10.3.2 Protection of Water Supplies

Cross connecti ons between water supply piping and waste, drain, vent, or
sewer piping are prohibited. Exterior water fountains shall be connected
to the donestic water to the building and be provided with a reduced
pressure principle type backfl ow preventor. Reduced pressure type backfl ow
preventers shall be provided on all nake-up water systens. All backfl ow
preventers shall be installed for accessibility per International Plunbing
Code (IPC) and shall comply with the requirenments of the State of Kansas
regul ations. State licensed plunbers shall install and/or test backfl ow
preventors and cross connections devices. For Fire Protection backfl ow
preventor requirements see Section 01018FI RE PROTECTI ON REQUI REMENTS.

.10.3.3 Wat er Hanmer Arresters

Commercially avail abl e water hamrer arresters shall be provided at all new
qui ck cl osing val ves such as flush val ves and sol enoi d val ves and shal |l be
installed according to nmanufacturers recomendations. Vertical capped pipe
colums in lieu of water hamer arresters are not permtted.

.10.3. 4 Del et ed Par agr aph

.10.3.5 Freeze- Proof Wall Hydrants and Hose Bi bbs.

Exterior freeze-proof wall hydrants with vacuum breaker-backfl ow preventer
shal |l be provided on the exterior of the buildings to acconmbdate a maxi mum
hose I ength of 100 feet. Wall hydrant drops shall be installed wthin
interior partitions to elinmnate freeze potential. A wall hydrant shall be
provi ded near all Mechani cal Roomi s exterior doors. Exterior wall hydrants
shall be nounted 2 feet above finished grade.

The Refuel er Mai ntenance Facility (RMF) shall contain interior hose bibbs,
one at each end of the Work Bay, and one in Wash Bay. An interior hose

bi bb shall be provided in all mechanical roons. Al hose bibbs shall be
nmounted 3 feet above the finished floor
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1.10.3.6 Del et ed Par agr aph

1.10.3.7 Service Stop |solation Valves

For normal nmi ntenance or repl acenent, servicing stop isolation valves
shall be installed in water connections to all installed new equi pnent and
new fixtures. In addition, stop valves shall be provided to isolate
portions of systems so as to not require shutdown of entire systens. Stop
i sol ati on val ves for piping and equi pnent shall be shown on the draw ngs.
Service stop isolation valves to faucets shall neet ANSI/NSF 61, section 9
| ead | eaching requirenents.

1.10.4 Donestic Hot Water Heating System

Donestic water heating systemshall be located in the nechanical equipnent
roons. Heater(s) shall be natural gas fired with a conbi ned or separate
wat er storage tank(s). The capacity of the water heater(s) shall be
adequate to neet the peak hot water requirenents of the facility and shal
be designed in accordance with Chapter 48, Service Water Heating, of the
1999 ASHRAE HVAC Applications Manual. The domestic hot water heater(s)
and/ or storage tank(s) shall be selected to provide the conbi nation of
recovery capacity and usabl e storage capacity to the building as required
by ASHRAE. Only 75 percent of the installed storage capacity shall be
consi dered usable in calculating the required recovery rate.

1.10.4.1 Equi prent Size Limtations.
Size linmt of individual storage tanks or domestic hot water heaters shal
be linted to a size that can be renoved and repl aced through the
nmechani cal room door on a dolly w thout dismantling the building, the door
t he donestic hot water heater, the storage tank or any other installed
nmechani cal equi pent, piping or ductwork.

1.10.4.2 Donestic Cold Water Inlet Tenperatures.

An inlet water tenperature of 50 degrees F. shall be used for sizing the
wat er heaters.

1.10.4.3 Donestic Hot Water Supply Tenperatures.

Donestic hot water shall be supplied to the building for general use at a
tenmperature of 140 degrees F

1.10.4.4 Donestic Hot Water Storage Temperatures.

Water storage tenperature shall be 140 degrees F. as a mininmumto prevent
bacterial growth within the tank

1.10.4.5 Del et ed paragr aph

1.10.5 Donesti c Water Punps.
Donestic hot water punps shall be all bronze centrifugal punps. Punps and

nmotors shall be properly sized for the application required. Punp
capacity, efficiency, notor size, speed and inpeller types shall be
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optim zed for the application. Punp notor shall have the required capacity
to prevent overloading with punp operating at any point on its
characteristic curve. Punps and notors shall operate at 1800 RPM ( maxi mum

.10.5.1 Donestic Water Circul ati on Punps.

When seperate heater and storage tanks are provided, one or nore individua
donestic hot water punps shall be provided to circul ate hot water between
the hot water storage tanks and the heater seperate fromthe donestic hot
wat er recircul ati on punp.

.10.5.2 Donestic Water Recircul ati on Punps.

Each donestic hot water system shall have a donestic hot water
recirculation punp to recirculate 5 gpm of domestic hot water fromwi thin a
m ni mum of 50 feet of every plunbing fixture that utilizes hot water wthin
the buil ding and back to the heating system The systemshall continually
circulate domestic hot water in order to insure that donestic hot water is
avai |l abl e at each fixture without delay. |n buildings operated on a

nom nal 40-hour week or on a noninal two-shift basis (either a 5-or a 7-
day week) a clock or other automatic control shall be installed on donestic
hot water circulation punps to pernit operation only during periods of
occupancy plus 30 mnutes prior

.10.5.3 (Re)Circulation Pipe Sizing Criteria.

The piping systens shall be sized to limt pressure |oss and noi se. Pipes
2 1/2 inch and larger shall be sized for a maxi mum pressure |oss of 4 feet
per 100 feet. Pipes 2 inches and smaller shall be sized for a maxi mum
velocity of 4 feeet per second.

.10.5.4 Conput er Program or Spreadsheet.

The pressure loss, velocity and vol ume of each piping segnment shall be
cal cul ated by a computer progran spreadsheet, based on the actual pipe
material installed for each piping segment. The conputer

progrant spreadsheet shall cal culate the pressure | oss through each and
every individual flow path of each systemto determ ne the naxi mum pressure
| ost of the system The conputer program spreadsheet shall also calcul ate
the total systemvolume. A copy of all calculations, both input and

out put, shall be included in the design submttal

.10.6 Pl unmbi ng Fi xt ures.

Pl umbi ng fixtures shall conformto ASME standards and Executive Order 12902
with | ead-free faucets. End-point devices shall meet |ead |eaching

requi renents of ANSI/NSF 61, section 9, lavatory faucets, kitchen and bar
faucets, supply stops and endpoint control valves. All plunbing fixtures
shal |l be the water conservation types as specified in Section 15400A,

Pl unmbi ng, General Purpose.

.10.6.1 Handi capped Water Cool er Drinki ng Fountains

Handi capped water cool er drinking fountains shall be El kay nodel EBFSA8 or
equal . Front and side push bars, stainless steel finish, ADA conpliant, no
| ead design. For non-handi capped water cool er drinking fountains, use

El kay nmodel LWAE8 or LWCE8, or equal. Drinking fountains shall neet the
requi renents of NSF 61, Section 9. Water cool er drinking fountains shall
be self contained, conformto AR 1010, use one of the fluorocarbon gases
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conforming to ARl 700 and ASHRAE 34 which has an Ozone Depletion Potentia
of less than or equal to 0.05.

1.10.6.2 Shower Receptors

Shower Receptors; Florestone Terrazzo Shower Receptor nodel 200 or equal
tan color, marble chips cast in white Portland cenent to produce a
conpressive strength of over 3000psi and reinforced with 16 gauge

gal vani zed wire. Renpveable type strainers are supplied. 1 1/4 inch
tiling flange on 3 sides. Center drain.

1.10.6.3 Laboratory Sink for POL Qperations Center

Stainless steel, single bow, self rimwith holes for faucet and spout,
single conpartnent 28 x 18 x 10 inches deep, seanl ess 20 guage 302
stainless steel with full undercoat.

Faucet, Handl es, and Spout - Single |ever control with gooseneck faucet.
Faucets shall neet the requirements of NSF 61, Section 9. Spout body,
base, dome, and handl es are chrone-plated brass. Faucet is protected from
back si phonage by conbi nati on of two check val ves and a vacuum breaker
Flow shall be limted to 0.16 liters per second (2.5gpn) at a flow ng water
pressure of 549kPa (80psig).

1.10.6.4 Break Room Si nk and Refrigerator Ice Maker for POL Operations
Center

Self rimwith holes for faucet and spout, double bow, |eft conpartnent 14
x 15 3/4 x 10 inches deep, right conpartnent 14 x 15 3/4 x 7 inches deep
wi th waste di sposer drain opening, seaml ess 20 guage 302 stainless stee
with full undercoat, right conpartnent equipped with food waste di sposer
The food waste di sposer shall contain a 3/4 horsepower nmotor with 2700r pm
grindi ng action and del ux sound insul ation

Faucet, Handl es, and Spout - Single |lever control with pullout retractable
spray, El kay nmodel LK4330FCR or equal. Faucets shall neet the requirenents
of NSF 61, Section 9. Spout body, base, done, and handles are
chrone-plated brass. Faucet is protected from back si phonage by

conbi nati on of two check val ves and a vacuum breaker. Flow shall be
l[imted to 0.16 liters per second (2.5gpm) at a flow ng water pressure of
549kPa (80psig). Valves shall be thernostatic mxing type with pressure
conpensati on.

Drain Assenbly - Plug, cup strainer, crossbars, jam nuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel

The refrigerator shall contain an icenmaker donestic water hook-up

1.10.6.5 Lavatory Sinks

Handl es - Two | ever type handl es required, one for hot, and one for cold.

1.10.6.6 Janitor Cl oset Sinks
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A enanel ed cast iron floor nmounted type service sink shall be provided in
all janitor closets. Overall sink dinmensions shall be approxi mately 28
inches x 28 inches. The depth of the floor sink bow shall be

approxi mately 10 inches.

.10.7 St or m Dr ai nage

VWhere required storm drai nage system shall include roof drains, overflow
drains, |eaders, and conductors within the building to a point 1.5 m
outside the building. Were required by the architectural draw ngs, roof
drains, with auxiliary overflow drains, shall be provided at the | ow points
of the roof. Stormwater shall be routed through interior downspouts and
piped directly to the facility stormdrai nage system Roof drains shall be
designed for a maximumrainfall rate of 111 mm per hour and shall be sized
in accordance with the International Plunmbing Code (IPC). Al elbows for

t he storm drai nage and overfl ow drai nage pi ping 10 i nches and small er shal
be 90 degree short sweep el bows.

.10.8 Cat hodi ¢ Protection

Cat hodi c protection shall be provided for any new underground ferrous
pi ping, fittings, and val ves except cast iron. Design of cathodic
protection systemshall in accordance with Section 01017 ELECTRI CAL
REQUI REMENTS, paragraph entitled "Cathodic Protection".

.11 CGeneral Hydronic Systens.

System equi prent and cal cul ation requirenents |isted bel ow shall be
required for the heating hydronic systens. The building distribution
pi pi ng shall be direct return with autonatic flow control valves. The
material and installation requirenents for itens comon to both systens
shall be as specified in UFGS Section 15569A WATER AND STEAM HEATING QO L,
GAS OR BOTH, UP TO 20 MBTWH

11,1 Fl ow Medi um

The hot water system designs shall include safeguards to protect against
freezing damage. The fl ow nediumfor the hot water systems shall be a
m xt ure 40% propyl ene-gl ycol

.11.2 Conput er Program or Spreadsheet.

The pressure |loss, velocity and vol une of each piping segnent shall be

cal cul ated by a computer progran spreadsheet, based on the actual pipe,
fitting, and valve material installed for each piping segment. The
pressure |l oss cal culations shall include the actual pressure |oss through
each val ve such as control valves, triple duty valves, shut off valves,
etc, based on the valve Cv. The designer shall show the valve Cv used in
t he hydronic cal culations on the construction drawi ngs. The conputer
program spreadsheet shall cal cul ate the pressure | oss through each and
every individual flow path of each systemto determ ne the nmaxi mum pressure
| ost of the system The conputer program spreadsheet shall also calcul ate
the total systemvolune. A copy of all hydronic cal culations, both input
and output, shall be included in the design subnittal

.11.3 Pi pi ng

The hot and chill ed water piping shall be as specified in UFGS Section
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15569A WATER AND STEAM HEATING O L, GAS OR BOTH, UP TO 20 MBTUH
.11.3.1 Pipe Sizing Criteria.

The hydroni c piping systens shall be sized to lint pressure | oss and

noi se. Pipes 2 1/2 inches and | arger shall be sized for a naxi mum
pressure |loss of 4 feet per 100 feet. Pipes 2 inches and snmaller shall be
sized for a maxi numvelocity of 4 feet per second.

.11.3.2 Pi ping Material .

Al materials used for piping, valves and m scel |l aneous equi prent shal

neet or exceed the cal cul ated design pressures, |oads and stresses for each
system During design of the piping systens, consideration shall be given
to future operations and mai ntenance activities. Al systens shall be
capabl e of being maintained with a mnimal anmpount of disassenbly of al
assenbl i es and sub-assenblies. The technical specifications contain nore
than one possible material type. |If the nmaterial type or valve Cv for any
one pi pi ng segnent is changed after the hydronic calculations for a given
system have been cal cul ated. The entire systemshall be recal cul ated, as
speci fi ed above, based on the actual materials installed and the punp shal
be resel ect ed.

.11.3.3 Pi pi ng Sl ope

Al piping shall be pitched up in the direction of flow, shall be designed
wi t hout pockets which would permt accunulation of air, and shall be
provided with vents at high points and drains at |ow points. Piping

| ocat ed outside of mechani cal equi pment areas shall be routed in the attic
or in the pipe chases. Slope of piping shall be as indicated in technica
speci fications.

.11.3.4 Pi pe Expansi on

In runs of pipe 50 feet and longer, or in shorter runs where designer deens
it is required, indicate size on project drawi ngs the |location of al
anchors, bends, |oops, and pipe guides to adequately limt and provide for
pi pe expansi on. Do not use expansion joints in piping unless absolutely
necessary and justified. Anchors and guides shall be indicated on the
project drawi ngs and detailed for installation in the building structure
provi ded. STRUCTURAL DESI GN ENG NEER shal | be thoroughly inforned of al
forces generated.

.11.4 Coils and Term nal Equi prent

Provi de isol ation val ves, bal anci ng val ve, flow nmeasuring device, and
pressure/tenmperature test taps at all heating and/or cooling units, punps,
and hot water unit heaters. Pipe taps, suitable for use with tenperature
or pressure probe, shall be |ocated at each pressure gauge. All coils
shal |l be provided with valved drain and air vent connections. A

t hermoneter shall be installed on the supply and return piping to/from each

coil. Al thernometers shall be legible to service nechanics standi ng at
ground | evel. Tenperature/pressure taps shall be provided on the supply
and return piping of each coil. Al three-way type control valves shall be

provide with a bal ancing gl obe val ve or cock in the bypass piping.
.11.5 Punps.

Punps and notors for hot water systens shall be properly sized for the
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application required. Punp capacity, efficiency, notor size, speed and

i mpel l er types shall be optimzed for the application. Punp notor shal
have the required capacity to prevent overloading with punp operating at
any point on its characteristic curve. Punps and notors shall operate at
1800 RPM ( maxi mum .

1.11.6 Expansi on Tanks

A dai phram type expansi on tank shall be provided in the hot water piping
systenms. The expansion tank's precharge pressure and acceptance vol une
shal | be sel ected based on the design of the piping systems. The STRUCURAL
DESI GN ENG NEER shal | be thoroughly consulted before hanging any thing from
the buil ding structure.

1.11.7 Air Separation Tanks

The hot and chill ed water piping systens shall be provided with an air
separation tank. The air separators shall include an automatic air vent
and nake-up water system consisting of a pressure reducing val ve,
strainer, reduced pressure type backflow preventer and isolation val ves.

1.11.8 Wat er Treat nent Systens

Provide a mi xture of 40% propyl ene glycol and 60% water into the hot water
pi pi ng systens. Provide a shot feeder (chemi cal feeder) at the hot water
circulating punps to allow introduction of chenicals into the system
Provi de the chem cal treatnent necessary to protect the system equi pnent
from damage due to corrosion.

1.11.8.1 Chem cal Treat nent

The water shall be treated to naintain the conditions recomended by the
boil er manufacturer. Chemicals shall neet required federal, state, and

| ocal environnental regulations for the treatnment of boilers and di scharge
to the sanitary sewer. The services of a conmpany regularly engaged in the
treatnment of boilers shall be used to determine the correct chem cals and
concentrations required for water treatnment. The conpany shall maintain
the chemical treatnent and provide all chemicals required for a period of 1
year fromthe date of occupancy. Filming am nes and proprietary chemicals
shall not be used. The water treatnent chemicals shall remain stable

t hr oughout the operating tenperature range of the systemand shall be
conpatible with punp seals and other elenments of the system

1.11.8.2 Make Up Water

The makeup water conditions reported per ASTM D 596 shall be as specified
in Section 15569A WATER AND STEAM HEATING, O L, GAS OR BOTH, UP TO 20
MBTUH. Water softener and water analysis shall be as specified herein for
makeup water. A water treatnent plan shall also be provided as specified
in accordance with Section 15569A WATER AND STEAM HEATING QO L, GAS OR
BOTH, UP TO 20 MBTWH

1.12 Hydroni ¢ Heating System for POL Qperations Center and Refuel er
Mai nt enance Facility.

Gas fired radi ant heat shall not be used in the Wrk Bays or |npsection Bay
of the Refuel er Maintenance Facility. Heating system for the Refueler

Mai nt enance Facility (RWVF) shall be hot water systemw th unit heaters in
Work Bays and I nspection Bay, fan-coil units in heated only center areas.
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Heating systemfor the POL Operations Center shall be a forced-air/hot

wat er system consisting of a natural gas fired boilers, water distribution
system circul ati ng punps, and associ ated space heating equi pnent. The
hydroni ¢ heating system shall provide 100% of the buil di ngs heating

requi renents for both space and ventilation |oads. The use of electric
resi stance heating is not permtted. The heating system designs shall neet
the requirenents of UFGS Section 15569 WATER AND STEAM HEATING O L, GAS
OR BOTH, UP TO 20 MBTUH and, unl ess otherw se stated, shall conmply with the
American Society of Heating, Refrigerating, and Air Conditioning Engineers
(ASHRAE) Handbooks and Terni nol ogy of HVAC&R gui de. The hydronic heating
system shall be heated by gas fired nodul ar pul se condensi ng hot water
boilers. The boilers shall be l|located in the mechanical room The hot

wat er heating systemshall be circulated in a primary/secondary
arrangenent .

12,1 Gas Fired Modul ar Pul se Condensi ng Hot Water Boilers.

Gas Fired Modul ar Pul se Condensi ng Hot Water Boilers shall be provided for
the POL Operations Center and the Reful er Maintenance Facilicty as
specified in Section 15569A, WATER AND STEAM HEATING O L, GAS OR BOTH, UP
TO 20 MBTUH. All boiler nodul es which serve the sane buil ding shall be of
the sane size. The boilers shall have a mininumrated efficiency of 90
percent with a return water tenperature of 120 degrees F

.12.2 Pul se Boilers Venting.

The boilers shall have a flue gas tenperature | ow enough to permt side
wal | venting. Boiler vents shall be located through the side wall at
approxi mately 28 inches above the finished grade. Maximum separation, as
recommended by the boiler nmanufacture, shall be provided. The boilers
shal |l be individually vented, both intake and exhaust, directly to the
outside. Boiler vent exhaust fans shall not be provided. Boiler vents
shall not be located on the front elevation of any building. Boiler vents
shall be located as far fromthe front el evation of any building as
practical .

.12.3 Hot Water Supply Tenperature.

The system shall be controlled to reset the supply water tenperature based
on outside air tenperature without the use of three-way valves at the
boilers. The hot water system shall be designed for a maxi mum supply
tenperature of 150 degrees F, a nmaxi mumreturn tenperature of 120 degrees F
and a minimumreturn tenperature of 80 degrees F. Since the boiler
efficiency is an inverse function of the return water tenperature, the hot
water return tenperature of 120 degrees F was sel ected by the Governnent to
al l ow for maxi mum system efficiency. Deleted sentence. Sufficient coi
capacity shall be provided.

.12. 4 Hot Water Punps.

Hot water centrifugal punp shall be as specified in Section 15569A, WATER
AND STEAM HEATING O L, GAS OR BOTH, UP TO 20 MBTUH. In addition to the
boi |l er punps required above, the building shall be provided with a hot

wat er based-nmounted centrifugal punp and standby punp for the hot water
heating system The punps shall distribute hot water through the building
distribution piping to the coils located in air handling units, blower coi
units and unit heaters.

1.12.5 Propeller Unit Heaters.
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The nmechani cal and el ectrical equi pnent roons shall be provided with a
thernostatically controlled, hot-water, horizontal throw unit heaters to
mai ntain a space tenperature of 45 degrees F. minimum Unit heaters shal
be cycled froma space thernostat to maintain the space setpoint.
Propeller unit heaters, as specified in Section 15569A, WATER AND STEAM
HEATING O L, GAS OR BOTH, UP TO 20 MBTUH, shall be provide to heat the
nmechani cal roonmns.

1.13 POL Operations Center Control Room

Conmruni cati on roons shall be provided with individual horizontal, ceiling
hung, direct expasion type conmputer roomor fan coil units for filtration
nechani cal cooling, heating and pressurization. The unit shall transfer
filtered relief air fromthe main ceiling plenuminto the comunication
roomto maintain the space under positive pressure. The unit shall be as
specified in Section 15700A, UN TARY HEATI NG AND COOLI NG EQUI PVENT.

1.14 Air Supply and Distribution Equi prent.

This Section contains instructions and engi neering requirenments relating to
t he design of the new HVAC supply and distribution systens. The air supply
and distribution systemshall inculde all air handling equi prent, fans,
ductwork, hoods, etc. The design of all systens shall conmply with the
Anerican Society of Heating, Refrigerating, and Air Conditioning Engineers
(ASHRAE) Handbooks, Term nol ogy of HVAC&R guide and to the requirenents of
NFPA St andards Nos. 90A. All HVAC systens shall be designed in accordance
with NFPA for fire danpers, snoke danpers and fan shutdown. The designer
shal | show on the construction drawings all fire or snoke danpers required
by NFPA. The materials and installation of the air supply and distribution
system shall be as specified in Section 15895A, AR SUPPLY, DI STRI BUTI ON
VENTI LATI ON, AND EXHAUST SYSTEM

1.14.1 Two-deck Multizone Air Handling Unit for POL Operations Center
(POLOPS)

A portion of the POL Operations Center shall be heated & cooled by a
two-deck (cold and hot) nultizone air handling unit. Al air handling unit
conponents shall be located within the air handling unit. Coils shall be
selected with no nore than 500 feet per minute coil face velocity. To

mai ntai n outside air percentage |ess than 25% of the multi-zone supply,
only a portion of the ventilation air required by ASHRAE standard 62 shal
be supplied by the nultizone AHU, with bal ance supplied by a bl ower coil

1.14.1.1 Two Deck Multizone Mydul e for POL.
Part or all of the AHU shall be manufacture's standard nodul ar design or a
custom design as required to provide a cold deck with cooling coil, and a
hot deck with heating coil

1.14.1.2 Two Deck Multizone Zone Control Danpers for PQOL.

There shall be one danper actuator per zone. Control danpers shall be as
specified in Section 15951, DI RECT DI A TAL HVAC CONTROL SYSTEMS

1.14.1.3 Filter M xing Box.

Afilter mixing box with 2 inch pleated filter shall be provided.
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1.14.1. 4 Return Air Pl enum

A return air plenumshall be provided for the POL Operations Center with no
air being returned fromthe Laboratory, Laboratory O fice, or Toilet Roons.

1.14.1.5 Access Secti ons.

The desi gner shall show access sections in the AHU where required to
provi de access for inspection, maintenance and/or control sensor
installation.

1.14.1.6 Mandat ory Space Zoni ng Requirerments for POL

At least six nmulti-zone air handling unit zones shall be provided for the
POL, and these are Ofice 116 (corner office), Ofice 115 plus Ofice 114,
Cl assroom Laboratory plus Lab Ofice, Break Room and Ready Room pl us
Vesti bul e.

1.14.2 Exhaust Systens.

Except for wall mounted propeller units, all fans shall be centrifugal type
and connected directly to weather-proof |ouvers using ductwork. Low

| eakage nmotorized danpers shall be provided. In-line fans |ocated outside
the mai n nechani cal and el ectrical areas shall be the provided with a

manuf acturers standard acoustical enclosure to inhibit noise transm ssion
to the adjoining occupied spaces. Sone value of fans neasured 5 feet from
fan inlet shall be |less than 30 sones outside the nechanical equipnent

room Sound transmi ssion data shall be submitted for approval by the

desi gner and acceptance at the governments option and design shall indicate
noi se criteria on schedul es.

1.14.2.1 Mechani cal El ectrical Roons.

Exhaust or intake fan(s) shall be provided in the nmechanical and el ectrica
roonms for sumer ventilation as specified above. Intake fans shall be
provi ded when the nechani cal room contains gas burning equi pnent that is
not directly vented to the outdoors for both conbustion air and conbustion
by-products. Sidewall nounted fans with exterior |ouvers shall be
provided. The fans shall be controlled by a space nounted thernpstat to
cycle the fans on when the space tenperature rises above 85 degrees F

1.14.2.2 Toi | et s.

The restroom exhaust shall be provided through inline exhaust fans, duct
systens, and louvers directly to the exterior. Each set (nale and fenale)
of restroons shall be provided with an individual inline centrifugal fan
Exhaust fans shall be provided with a single speed notor.

1.14.3 Duct Systens Cal cul ati ons.

The velocity and total pressure |loss, both velocity and static, of each
duct segment shall be cal cul ated by a conputer program spreadsheet, based
on the equal friction nethod or by T-nmethod Optim zation as described by
ASHRAE. The conputer program spreadsheet shall calcul ate the pressure | oss
t hrough each duct segnment for each and every individual flow path and
determ ne the maxi mum pressure | oss of the system The computer

program spreadsheet shall perform cal cul ati ons based on the actual materia
installed. A copy of all duct calculations, both input and output, shal

be included in the design subnittal
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1.14.3.1 Duct Pressure C assification

The designer shall indicate the duct pressure classification for each duct
segnent on the construction drawi ngs. All ductwork shall be sealed to sea
class A

.14.3.2 Diffusers, Registers and Gilles.

Supply diffusers and registers shall be sized for a maxinumtotal pressure
(velocity and static) loss of 0.15 inches w.g. and a maxi num noi se criteria
(NC) of 30. Return, exhaust and relief registers and grilles shall be
sized for a maximumtotal pressure (velocity and static) loss of 0.1 inches
w. g. and a naxi mum noise criteria (NC) of 20. Diffusers, registers, and
grilles in humd areas shall be al um num or stainless steel for corrosion
resi stance.

.14.3.3 Supply Duct Systens Maxi mum Friction Rate.

Supply duct friction rate for the equal friction nethod shall not exceed
0.08 inches w.g. per 100 feet.

.14.3. 4 Return and Exhaust Duct Systenms Maxi num Friction Rate.

Exhaust duct friction rate for the equal friction nmethod shall not exceed
0.08 inches w.g. per 100 feet.

.14.3.5 Positive Pressure Duct Vel ocity.

Except for relief duct and openings, the maxi mumvelocity for ductwork
under positive pressure shall be linmted as specified below Building
relief duct and openings shall be sized for a maxi mumvelocity of 300 feet
per mnute.

a. Areas with Exposed Ductwork. For areas with exposed ductwork
or dustwork above an open grid type ceiling, the nmaximummain air
duct velocity shall be 1200 feet per minute for rectangul ar duct
and 2200 feet per mnute for round duct. Branch air ducts nmaxi nmum
velocity shall be 80 percent of the velocity val ues specified
above for main air ducts. The maxi numvelocity for runouts to
outlets shall be 50 percent of the velocity values specified above
for main air ducts.

b. Areas with Gypsum Ceilings. For ductwork |located within the
ceiling space above a gypsumceilings, the maxi mum main air duct
velocity shall be 2000 feet per second for rectangul ar duct and
2500 feet per second for round duct. Branch air ducts maxi num
velocity shall be 80 percent of the velocity val ues specified
above for main air ducts. The maxi numvelocity for runouts to
outlets shall be 50 percent of the velocity val ues specified above
for main air ducts.

c. Areas with Acoustical Ceilings. For ductwork |ocated wthin
the ceiling space above a acoustical ceilings, the nmaxi mum nmain
air duct velocity shall be 1500 feet per minute for rectangul ar
duct and 2500 feet per mnute for round duct. Branch air ducts
maxi mum vel ocity shall be 80 percent of the velocity val ues
speci fied above for main air ducts. The maxi num velocity for
runouts to outlets shall be 50 percent of the velocity val ues
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speci fied above for nmamin air ducts.
1.14.3.6 Negative Pressure Duct Vel ocity.

For ductwork under negative pressure the maxi mumvelocity shall be limted
to 80 percent of the value specified above for positive pressure ductwork
except that transfer air openings and return air openings fromreturn air
pl enuns shall be sized for a maxi mumvelocity of 300 feet per mnute.
Return air openings fromreturn air plenuns shall be with bell-muth type
entrances into the return duct system

1.14.3.7 Duct Fitting Pressure Loss Coefficients.

Pressure | oss through ductwork fittings shall be determ ned utilizing both
nmet hods and coefficients as presented in the ASHRAE Duct Fitting Database.
Fitting types that are not part of the ASHRAE Duct Fitting Database shal
not be designed provided or installed. The designer shall show, on the
drawi ngs, the fitting type used in the system cal cul ati ons.

1.14. 4 Duct wor k Conponets.
1.14. 4.1 Acoustical Duct Liner.

Acoustical Duct Liner shall not be provided. To the naximum extent
possi bl e, objectionabl e sound shall be attenuated through the design and
| ayout of the duct system |If required to control objectionable noise,
sound attenuators shall be provided as specified in Section 15895A, AR
SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

1.14.4.2 Moi st Exhaust Ducts.

Exhaust ductwork serving high nmoisture areas, such as shower areas, shal
not be routed through unconditioned spaces and shall be seal ed water tight
and constructed of stainless steel or welded al um num

1.14.4.3 Duct Drai nage

Qutside air intake |ouvers, |ouvered penthouses and npoi st exhaust ducts
speci fi ed above shall be ducted and shall have provisions to di spose of
nmelted snow, w nd-blown rain and condensate which enters through the

| ouvers or condenses in the duct. The duct seanms shall be seal ed

wat erti ght by soldering, brazing or welding and a drain provided at the
duct |l ow point. The drain shall be routed to a floor drain in a

non-fini shed area such as the nmechanical room Duct access doors shall be
provi ded near the |ouvers and drains.

1.14.4. 4 Fire Danpers.

Fire danpers shall be provided as required by NFPA 90A and 90B. The

desi gner shall show, on the construction drawings, all fire danpers as
requi red by NFPA 90A and 90B. The pressure loss resulting froma full open
fire damper shall be included in the system cal cul ati ons specified above.

1.14.4.5 Manual Bal anci ng Danpers.
Manual bal anci ng danpers shall be provided at all branch take-offs in duct
systenms to pernit adequate opportunity for bal ancing the system Bal ancing

danpers shall be located within 12 inches of the main duct. Splitter type
danpers or air deflectors which project out of the branch and into the main
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duct shall not be provided. The designer shall show, on the construction
drawi ngs, all bal anci ng danpers. The pressure loss resulting froma ful
open bal anci ng danper shall be included in the system cal cul ati ons

speci fied above.

.14.4.6 Manual Zone Bal anci ng Danpers.

Manual zone bal anci ng danpers shall be provided on each zone's nmin duct at
the multizone AHU. These dampers shall be located wi thin the mechanica
roomand within 3 feet vertically fromthe discharge of the AHU. The

desi gner shall show, on the construction draw ngs, all bal anci ng danpers.
The pressure loss resulting froma full open bal anci ng danper shall be

i ncluded in the system cal cul ati ons specified above.

.14. 4.7 Louvers.

Fi xed bl ade | ouvers shall be | ocated where exhaust fans and relief danpers
di scharge fromthe building and where outside air is brought into the

buil ding. Motorized danpers shall be provided at all duct penetrations of
t he buil ding envel ope to prevent | oss of energy. Relief |ouvers and
danpers (both a notorized and a backdraft per |ouver) shall be provided as
speci fied above.

.14.4.8 Cold Air Diffusers.

When the | eaving air tenperature for the cooling coil is belowthe dew
poi nt tenmperature of the space, diffusers designed for diffusion of cold
air bel ow 50 degrees F shall be provided. The designer shall clearly

i ndi cate on the construction drawi ngs which diffusers are required to be
cold air diffusers.

.15 HVAC Control s.

Design of the Direct Digital Controls (DDC) for the various HVAC systens
shal |l be included as part of the systemdesign. Direct Digital Controls
shal |l be as specified in Section 15951, DI RECT DI G TAL HVAC CONTRCL
SYSTEMS. The designer shall use the sanme basic format (synbol s,

nonencl ature and identifiers) as shown in Tl 810-11 for Single Loop Digita
Control s.

.15.1 Per manent Mai nt enance | nstrunentation

Provide sufficient instrunmentation to aid maintenance personnel in

bal anci ng and/ or troubl eshooti ng mechani cal systens. Instrunentation shal
be provided in the nmedia at each change in tenperature and at all m xing
points in air handling systens, at all discharges of air handlers, and at
all return mains. Pressure gauges, thermoneters, flow indicators, sight

gl asses, etc., shall be installed to be easily read fromthe adjacent
floor. Separate pressure gauges shall be installed on both the suction end
and di scharge end of punps. Provide an isolation valve on all pressure
gauges. Thermoneters shall have separable socket thernp-wells. Allow for
the renoval, repair, or cleaning of flow nmeasuring devices w thout having
to shut down the system Provide a portable neter, with appropriate range,
for each type of flow neasuring device installed.

.15.2 EMCS Connection .

The contractor shall povide programr ng to construct new graphica
interfaces at central operators console |located in the building specified
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by the Contracting Officer's Representative. The contract shall provide
software all hardware as required to connect the facility to the existing
McConnel | AFB Bar ber Col eman basew de centralized Energy Mnitoring and
Control System (EMCS).

1.15.2.1 Power Qutage Start-Up

Upon an el ectrical power outage, all air handling units, punps, and ot her
maj or mechani cal equi prrent shall shut down and shall be restarted in a

| ogi cal and efficient manner. Timng between starts and sequence of

equi prent starting upon restoration of electrical power shall be provided
and programred into the HVAC tenperature control system wth programm ng
capabl e of being changed by the operating personnel

1.15.2.2 Local Space Tenperature Contro

Control of local space tenperature setpoints shall be under control of the
EMCS.

1.15.2.3 Freeze Protection

Standard type freeze stats shall not be provided. The equipment is
protected fromfreezing by the glycol mxture of the heating and cooling
fluids. The control systems shall send an alarmthrough the EMCS and shut
down the equi pmrent when an averagi ng type sensor reports the delivery of
air at a freezing tenperature fromany systemw thin the facility. The
equi prent shall be restartable at both the |ocal control panel and by the
EMCS. Low tenperature averagi ng safety sensors shall be as specified for
ot her averaging type sensors in the air streamand nay or may not be
required to preform another control function

1.15.3 Construction Control Draw ngs.

As a mnimm the designer's construction control draw ngs shall include a
system schematic (follow ng the format and synbol ogy contained in TI
810-11), the sequence of operation, a table of all digital and anal og

i nputs and out puts (points), all control valve Cv's, and wiring diagrans
for all motor starters. The above information shall be provided for each
and every distinct mechanical system

1.15.3.1 System Schemati c.

The system schematic shall identify all systemsensors, indicators,
actuators, pressure switches, gages, etc, and all major nechanica
conponents such as fans, filter banks, danpers, coils, and control valves.
An indicator shall be shown and installed everywhere a sensor is shown and
installed for troubl eshooting purposes. Separate stemtype thernoneters
shall be required at the inlet and outlet of all hot water coils, al
chilled water coils, and all dry cooler coils.

1.15.3.2 Sequence of Operations.
The sequence of operation shall be conpleted by the designer and shall be
as specified in Section 15951, DI RECT DI A TAL HVAC CONTROL SYSTEMS. The
designer shall nodify all setpoints in the sequence of operation as
required to match the final design of the system

1.15.3.3 | nput and CQut put Tabl e.
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The table of all digital and anal og i nputs and outputs shall, at a m ni num
i nclude function, setpoint and any appropriate renarks.

.15.3.4 Control Valve Cv Tabl e.

The table of all control valve Cv's shall, at a mininmm include each
control valve's unique identifier, function, type, range and m ni num
required Cv. The control valve Cv shown here shall be the Cv used in the
hydroni ¢ pressure | oss cal cul ati ons specified above.

.15.3.5 Wring D agrans.

The wiring diagrans shall, at a mninmum show the source of power; contro
transformers (as necessary) including prinmary and secondary voltages;
groundi ng; overcurrent protection; overload protection; safety devices; and
all control contacts and switches. The diagrans shall be coordinated wth
the requirenents of Section 16415A, Electrical Wrk Interior. Al contro
vol tages shall not be nore than 120 volts to ground. All three-phase
notors over 1 horsepower shall be wired with phase failure relay in the
notor starter.

.15. 4 Cont rol Panel s.
The DDC HVAC panel shall be located in the nechanical room
.15.5 Package Equi pnent.

Package equi pnent, such as boilers and chillers, shall be provided with
standard manufacture's DDC controls for each individual piece of equipnent.

.15.5.1 Boi |l ers.

Each boiler shall accept a start/stop signal fromthe HVAC control system
and shall provide a unit failure signal to the HVAC control system

.16 M LI TARY FUEL PUWVPS GENERAL | NFORVATI ON

Al'l work shall conformto M L-HDBK-1022A, Petrol eum Fuel Facilities, UFC
3-600-01, Fire Protection Engineering for Facilites, Industrial Ventilation
by ACGH, and other references listed in this section. Four fuels will be
di spensed which are ethanol, bio grade diesel fuel B-20, normal diese

fuel, and MOGAS (unl eaded regul ar gasoline). Existing above ground storage
tanks will contain the two diesel fuels, and the existing underground tanks
wi Il contain the ethanol and MOGAS. Installation nust conmply with
federal, state, and | ocal governnent regulations that are in effect at a
particular facility. This contract nay be nore stringent than the
previously mentioned standards because all pipe nmust be double wall type
with | eak detection devices nonitored at the POL Operations facility
constructed under this contract. However, where this contract is |ess
stringent than M L-HDBK-1022A, UFC 3-600-01, ACAH, or federal, state, and
| ocal government regul ations, these standards and regul ati ons shall take
precedence over this contract. See civil sheet C&.6 and nmechanica
denolitions sheets contain photographs of existing facilities.

This contract includes installation of two ground vehicle fuel dispensing
units |l ocated as shown on the architectural plans, each dispensing unit
contai ning two nozzles (four total nozzles), with fuel punps |ocated
renotely at the existing storage tanks. Each of the four fuels being

di spensed (ethanol, MOGAS, and two grades of diesel), fromfour existing
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renote fuel storage tanks, will be dedicated to one nozzle. These renmpte
tanks, which are shown on the civil draw ngs, are two aboveground Tanks 3
and 4, and two underground tanks 7 and 8.

Al so, four 25gpm punps, each dedicated to one of the four fuels, will be
requi red near the aboveground tank, or submerged in the underground tank
and serving the renote ground vehicle fuel dispensing units. Two of these
punps will be subnmersible installed in the existing underground tanks, one
i n underground tank nunmber 7, and one in underground tank nunber 8, |ocated
approxi mately as shown on the civil and nechanical sheets. Assune that no
provi si ons have been made in these existing underground tanks for insertion
of these two subnersible punps. The remaining two punps will be nounted
out side on the ground near the above ground tanks, one serving tank 3, and
the other tank 4.

In addition, one 300 gpm bul k | oadi ng, and one 300gpm bul k unl oadi ng,
aboveground punps shall be added at the tank farm At the tank farm
(location of subject tanks 3, 4, 7, and 8), are bul k | oading and unl oadi ng
equi prent for tank trucks. For the aboveground tanks 3 and 4, there are two
exi sting punmps, one for |oading, and the other for unloading tank trucks,
with existing pipe and val ves controlling connections to either tank 3 or
tank 4. Two addi tional 300gpm punps must be installed, one for | oading,
and one for unloading, tank trucks. Each tank will be re-piped with a

dedi cat ed | oadi ng and unl oadi ng punps, and independent piping, for each of
tank 3 and tank 4.

Al'l piping serving the ground vehicle dispensing units fromthe four

exi sting storage tanks, and the bul k | oadi ng and unl oadi ng header stations
serving the four existing storage tanks, shall be new with | eak detection
nonitoring, with existing underground pi pe abandoned or renpved, and

exi sting aboveground pi pe renoved, as required by applicable codes or

regul ations. For bul k | oading, unloading , and ground vehicle di spensing
units, the piping systemshall be changed so that each of the four fuels
have i ndependent dedi cated piping wthout possibility of contam nation of
one fuel by the other. Thus four separate pipes are required, routed
nostly underground, double wall nonitored fromthe tanks to the new ground
vehi cl e di spensing units, one dedicated fuel pipe run per nozzle. New
aboveground pipe is required carrying fuel over the dikes serving
aboveground tanks from bul k tank truck unloadi ng station, through punp, and
to tank 3. Re-use existing punp, related conmponents, and unl oadi ng
station. Also, for tank 4 new aboveground pipe is required simlar to tank
3, but new punp, unloading station, and all related conponents area
required, simlar to existing. New tank truck | oading pipes are required,
doubl e wal |l ed nonitor type for underground pipes, and aboveground pi pe
shal | be over existing dikes and monitored, is required fromtanks 3 and
tank 4, through punps, to truck |loading stations. For tank 3, existing
punp and truck | oadi ng header station can be re-used, but will be dedicated
to tank 3. For tank 4, a new punp with related conponents as stated, and

t he existing second truck | oadi ng header station can be used but nust be
re-pipe so that it is dedicated to tank 4 w thout contam nation fromtank 3
fuel. The existing submersible bulk truck | oad punps for each of tanks 7
and 8 will not be part of this contract.

Al four fuel storage tanks shall be cleaned after installation is

conplete. Modify these aboveground and underground tanks to neet standards
listed in this specification section

01016- 30



1

1

DACA41- 03- R- 0008- 0002

17 M LI TARY FUEL PUWPS

17.1 PUMPS FOR EXI STI NG ABOVEGROUND TANKS 3 AND 4

Provi de one 300 gpm centrifugal bul k tank truck unl oadi ng punp and rel ated
equi prent configured for automatic air elimnation to serve aboveground
Tank 4, and exsting punp will serve only Tank 3. Locate punp in underground
covered vault with proper depth to meet net positive suction head
requirenents. Install fuel system punp conponents required by

M L- HDBK- 1022A, including that specified in paragraph 3.3.2.3, and shown on
Facility Plate No. 003, including flexible pipe joints at punp connections,
i sol ati on val ves, strainer, flow switch, gauge, and surge check val ve, and
simlar to existing installation to serve tank 3. The new punp shall be
equal to the existing pump which is Gorman Punp, Mansfield OH RD3A31- BAR,
7 5/8 inch inpeller, 1154579N, US Electric Mtor 40 HP, 3ph, 60hz, except
it must conformto M L-HDBK-1022A and provi de 300gpm

Provi de one 300gpm truck | oading punp to serve aboveground Tank 4, and
exsting punp to serve only Tank 3. Install fuel system punp comnmponents
requi red by M L-HDBK-1022A, including flexible joints, isolation valves,
fuel meter, and surge check valve. The new punp shall be equal to the
exi sting pump which is Byron Jackson Punps, BWIP Internation Inc., seria
nunber 97ER1740, nodel TP-4, 300gpm 112feet head, 3600rpm 1000psi test
pressure, 667myvp, 15hp, 460volts ac, except it nust conformto

M L- HDBK- 1022A.

Provide two 25 gpm punps serving renmote ground vehicl e di spensing units,
one dedicated to tank3, and the other dedicated to tank 4, each to be
activated by di spenser nozzle renmoval, each with fuel system punp
conponents required by M L-HDBK-1022A, including flexible joints, isolation
val ves, fuel neter, and surge check valve. Punps shall conformto APl Std
610, Appendi x A, except as nodified herein. Mechanical seals within the
punp shall be Buna-N or Viton. Punp casing, bearing housing, and inpellor
shall be stainless steel ASTM A 743/ A 743M GR CF8M or GR CA6NM or al um num
ASTM A 356/ A 356M GR T6. Pump shaft shall be stainless steel ASTM A 276
Type 410 or 416. Punp basepl ate shall be of cast iron construction.
Internal punp conponents in direct contact with the fuel to be handl ed
shal | be of conpatible construction. Punp assenbly shall be statically and
dynam cal |l y bal anced for all flowrates fromno flowto 120 percent of
design flow. Punp bearings shall be selected to give a m ninmumL-10 rating
life of 25,000 hours in continuous operation. Punp shall be driven by an

expl osi on-proof nmotor for Class |, Division |, Goup D hazardous | ocations
as defined in NFPA 70. Pump shall be accessible for servicing wthout
di sturbi ng connecting piping. Punp control panel shall include on and off

i ndication lights for each punp. The panel shall contain an adjustable
control logic for punp operation in accordance with the indicated
operation. The panel shall also have a manual override switch for each
punp to allow for the activation or deactivation of each punp. Panel

except as nodified herein, shall be in accordance with Section 16415A
ELECTRI CAL WORK, | NTERI OR. Punp shall be the in-line, split-case, double
suction, single stage, self-primng, centrifugal type. Punp notor shall be
nount ed horizontal to the punp housing and be provided with flanged end
connecti ons.

1.17.2 SUBMERSI BLE PUMPS FOR EXI STI NG UNDERGROUND TANKS 7 AND 8
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Provi de two subnersi bl e di spensing punp, one for each underground tank to
serve the new ground vehicle dispensing units, to be activated by di penser
nozzl e renmoval . The subnersible punps to be located in the existing product
storage tanks. Punp and notor conbination shall operate efficiently
totally subnerged in product of storage tank. When punp only is subnerged,
punp shall be driven by explosion-proof nmotor for Class |, Division |

Group D hazardous | ocations as defined in NFPA 70. Each punp shall have
delivery capacity of 25 liter per second at a total discharge head to be
determ ned by the designer. Install on discharge side of each punp, an
approved | eak detection device which will provide indication when piping
bet ween t ank- nounted punp and di spensers are not liquid-tight. Punp inlet
shall be horizontal. Provide clearance of not |ess than 127 mm nor nore
than 178 nm bet ween bottom of tank and end of punp. Punp shall be a
single- stage vertical punp and extend inside the tank to within 150 mm of
the striker/inmpact plate. Punp and notor conbination shall operate totally
subnerged in the product of the storage tank. Punp fuel inlets shall be
hori zontal . Punp, nmotor, and columm pi pe assenble shall nount through a
NPT pi pe penetration in a tank's manway cover. Punp nounting shal

conpl etely support both the weight and vibration of the punp. The unit
shal |l be provided with a steel lifting |lug capable of supporting the weight
of the entire punp and notor assenbly. Punp shall include a vertical solid
shaft notor, base nmounting flange, horizontal punp discharge, |ow net
positive suction head (NPSH) first stage inpellers, dynam c and thrust

bal anci ng of inpellers, and a stainless steel one piece punp shaft. Punp
shal |l be provided with flanged end pi pi ng connecti ons.

.18 CLEANI NG OF EXI STI NG FUEL STORAGE TANKS

The two exi sting above ground tanks nunmber 3 and 4, 70,000 gall ons each
and the two underground tanks, 10,000gallons each, shall be cleaned after
all work is conplete in accordance with M L-STD 1022A and Aneri can
PetroleumInstitute APl 2015. Existing Tank 7 contains de-icing solution

.19 M LI TARY FUEL PUMPS PI PI NG

.19.1 Pi pi ng Cenera

Rout e four underground pi pes fromeach punp serving the four fuel storage
tanks to the new ground vehicle dispensing unit. Use double wal

fiberglass re-inforced pipe with | eak detection system nonitored by the PCL
Qperations Center. Piping routinely carrying fuel shall be fiberglass
reinforced plastic (FRP) or stainless steel as defined herein

.19.2 Secondary Cont ai nnent Pi pi ng

Al piping installed shall be secondarily contained, unless otherw se

i ndi cated. Piping systemshall be of double-wall construction with the

i nternal pipe being the product pipe and the exterior pipe being an
fiberglass reinforced plastic containnment pipe as defined herein. Piping
system shall be a factory manufactured piping system designed in accordance
with ASME B31.3 and NFPA 30. The contai nment piping shall allow for

conpl ete inspection of the product piping before the containment piping is
seal ed. Contai nnent piping shall be chenmically conpatible with the type of
fuel to be handled. Containnment piping shall be non-corrosive, dielectric,
non- bi odegr adabl e, and resistant to attack from nicrobial grow h.
Cont ai nnent pi pi ng shall be capable of withstanding a m ninmum 35 kPa air
pressure. Containnent piping shall be evenly separated fromthe prinmary
pi pe using pi pe supports which are designed based on pipe size, pipe and
fuel weight, and operating conditions. The supports shall be constructed
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of the sane nmaterial as the primary pipe and shall be designed so that no
poi nt | oading occurs on the prinmary or exterior pipe. Supports shall be
permanently attached to the product pipe either by tack wel ding or by an
adhesive. The exterior piping and supports shall allow for normal draining
as well as the installation of any necessary | eak detection equi pnment or
cabl es. Supports shall be designed and installed to allow for pipe
noverment of both the product piping and the exterior piping wthout causing
danmage to either. Containnment piping shall be capable of w thstanding H 20
hi ghway | oadi ng as defined by AASHTO HB- 16.

.19.3 Fi bergl ass Reinforced Plastic (FRP) Pipe
.19.3.1 Pi pe

Pi pe shall be compatible with the fuel to be handl ed and be in accordance
with ASTM D 5677. Pipe shall be compatible with the fluid being
transported. Use of FPR piping is |imted to buried service only and at
pressures not exceedi ng that marked on the pipe.

.19.3.2 Fittings

Fittings and joining materials shall be in accordance with ASTM D 5677.
Threaded fittings shall not be used for product piping in inaccessible
locations. Fittings for secondary exterior pipe of double-wall piping
system shall accommodate the prinary inner pipe and any additiona

equi prent required, such as |eak detection cables. Fittings and joining
materials shall be conpatible with the fuel to be handl ed.

.19.4 Stai nl ess Steel Pipe

Stainl ess steel pipe 150 nm or snaller shall be in accordance with ASTM A
312/ A 312M Schedul e 40, Type TP304L, seam ess only. Longitudinally wel ded
150 mm pipe also can be provided if made in accordance with the procedures
in ASTM A 358/ A 358Mwith wall thickness of 6.4 mm . Stainless steel pipe
| arger than 150 mm shall be in accordance with ASTM A 312/ A 312M Schedul e
10S, Grade 304L, seanl ess only or ASTM A 358/ A 358M Grade 304L, Cass 1 or
3, welded with wall thickness no less than 6 mm for pipe 300 nm and
snaller, and 8 mm for pipe |larger than 300 nm

.19. 4.1 Connecti ons

Connections for pipe snaller than 65 mm shall be forged, socket weld type,
Type 304 or 304L, 2000 WO G conforming to ASTM A 182/ A 182M and ASME
B16.11. Connections for pipe 65 mm and |arger shall be butt weld type
conform ng to ASTM A 403/ A 403M C ass WP, Type 304L, seanl ess or wel ded,
and ASME B16.9 of the same wall thickness as the adjoining pipe. Piping in
i naccessi bl e I ocations, such as product piping inside of contai nment

pi pi ng, shall be wel ded.

.19.4.2 Wel di ng Process and El ectrodes

The wel di ng process for stainless steel piping shall be a gas tungsten arc
or gas netal arc process in accordance with ASVE B31l.3. Welding el ectrodes
shal | be E308L conforming to AWS A5. 4,

.19.5 Val ves

Portions of a valve coming in contact with fuel shall be conpatible with
the fuel to be handl ed. Valves shall have bodi es, bonnets, and covers
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constructed of stainless steel conforming to ASTM A 743/ A 743M Type 304 or
316; or aluminumalloy conformng to ASTM B 26/ B 26M Type 3003, 6061-T6,
or 356-T6. Each valve shall have stainless steel stemand trim Val ves
shall be suitable for a working pressure of 1900 kPa (275 psig) at 38
degrees C with a weat herproof housing and be provided with flanged end
connections unless indicated otherwi se. Seats, body seals, and stem seals
shall be Viton or Buna-N

.19.6 Pi pi ng

Pi pi ng shall be inspected, tested, and approved before burying, covering,
or concealing. Piping shall be installed straight and true to bear evenly
on supports. Piping shall be free of traps, shall not be enbedded in
concrete pavenent, and shall drain toward the correspondi ng storage tank
Any pipe, fittings, or appurtenances found defective after installation
shal | be replaced. Piping connections to equi pment shall be as indicated
or as required by the equi pment manufacturer. Pipe and accessories shal

be handl ed carefully to assure a sound, undanaged condition. The interior
of the pipe shall be thoroughly cleaned of foreign natter and shall be kept
clean during installation. The pipe shall not be laid in water or stored
out si de unprotected when weat her conditions are unsuitable. Wen work is
not in progress, open ends of pipe and fittings shall be securely closed so
that water, earth, or other substances cannot enter the pipe or fittings.
Cutting pipe, when necessary, shall be done without danage to the pipe.
Pi pe shall be reamed to true internal dianeter after cutting to renove
burrs. Changes in pipe sizes shall be nade through tapered reducing pipe
fittings. Stainless steel pipe shall in no case be welded directly to
carbon steel pipe. Cutting of FRP pipe shall be performed with a hacksaw
or circular saw. Fuel supply piping froma storage tank shall extend to
within 150 nm of the tank's bottom

.19.6.1 Abovegr ound Pi pi ng

Pi pe sections shall be installed as indicated and be conplete prior to
perform ng any piping tests. FRP shall not be used aboveground.

.19.6.2 Bel owgr ound Pi pi ng

Nonmetal lic pipe shall be installed in accordance with pipe manufacturer's
instructions. Belowground piping shall be laid with a mninmmpitch of 25

nm per 6 m Hori zontal sections of pipe shall be installed with a m ni mm
of 450 nm of backfill between the top of the pipe and the ground surface.
The full Iength of each section of bel owground pipe shall rest solidly on
the pipe bed. Joints in secondary piping shall not be made until inner

pi pe is successfully pressure tested.
.19.6.3 Pi pe Hangers and Supports

Seism ¢ requirenents shall be in accordance with Sections 13080, SEISM C
PROTECTI ON FOR M SCELLANEQOUS EQUI PMENT and 15070A SEI SM C PROTECTI ON FOR
MECHANI CAL EQUI PMENT.  Addi ti onal hangers and supports shall be installed
for concentrated | oads in piping between hangers and supports, such as for
val ves. M scell aneous steel shapes as required shall be installed in
accordance with ASTM A 36/ A 36M Pi pe supports shall be installed in
accordance with MSS SP-58and MSS SP-69. Pipe spacing shall be as foll ows:
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Nom nal Pi pe 25 and
Si ze (mm Under 40 50 80 100 150 200 250 300

Maxi mum Hanger
Spacing (nm 2.1 2.7 3 3.7 4.3 5.2 58 6.7 7.0

.19.6.4 Pi pe Sl eeve

Pi pi ng passi ng through concrete or masonry construction shall be fitted
with sleeves. Sleeve shall be of sufficient Iength to pass through the
entire thickness of the associated structural nenber and be | arge enough to
provide a m ni mum cl ear di stance of 13 nm between the pipe and sl eeve.

Sl eeves through concrete shall be 0.91 mm steel, fiberglass, or other
mat eri al as approved by the Contracting Officer. Sleeves shall be
accurately located on center with the piping and securely fastened in

pl ace. The space between a sl eeve and a pipe shall be caul ked and seal ed
as specified in Section 07900A JO NT SEALING. In fire walls and fire
floors, both ends of a pipe sleeve shall be caulked with UL listed fill,
void, or cavity naterial.

.19.6.5 Pi pe Anchor

Where steel piping is to be anchored, the pipe shall be welded to the
structural steel nenber of the anchor and the abraded area shall be patched
with protective coating or covering as specified.

. 20 M LI TARY FUEL PUMPS PI PI NG LEAK DETECTI ON MONI TORI NG SYSTEM

Where conflicts exist between this section and the electrical section, the
el ectrical section shall govern. Provide continuous surveillance |eak
detection systemsuitable for operation in an NFPA 70, Cass |, Division |
Group D environnent and located in the | eak containnent space between
interior and exterior walls of double-wall piping. Systemshall detect

| eakage i nto containnment space by nonitoring interstitial pressure, vacuum
vari ations, or sense hydrocarbon vapors electronically. Sensor output and
transm ssion shall be electronic. Sensors shall be conpatible with and
detect | eakage of materials stored in pipe at a rate of 0.105 nmilliliter
per second with 95 percent probability of detecting this size |eak and five
percent probability of declaring pipe |leaking at this rate when, in fact,

it my be leaking less as well as ground water which may | eak through
secondary contai nnent. Panel shall be in a NEMA encl osure suitable for the
envi ronnent and have an audi bl e and visual alarmfor each zone and incl ude
acknow edgerment switch and rechargeabl e battery backup capabl e of operating
the system continuously for a mnimum of 48 hours. Panel shall incorporate
self-test system which permts operator verification of proper operation of
| eak detection equipnent. Munt panel in POL facility as indicated.

Encl ose underground cable in PVC coated conduit. Provide instructions and
equi prent required for calibration of |eak detection system and

manuf acturer's recommend cal i brati on mai ntenance schedul e.

.21 FUEL DI SPENSI NG UNI TS FOR GROUND VEHI CLES

For ground vehicles, two dispensing units are required each with two hose
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outlets, and shall be |ocated on island shown on civil and architectura
drawi ngs. When fuel punp nozzle renoved, card key entered at pedestal, and
subsequent approval is obtained, then respective renpte tank fuel punmp will

start. Each nozzle will be dispense only one type of fuel and will be
pi ped separately fromthe renote fuel storage tank and punp. These four
nozzles will be | ocated on two di spensing unit enclosures on an island as

shown, allowi ng four vehicles to fuel sinultanously.

Each di spensing unit shall be conmputer controlled, |ighted, double sided,
renote type, with two hose outlets each suitable for single product
delivery flowrate of 0.76 liter per second fromeach nozzle. Steel frane
shal | be capable of resisting normal vertical and |ateral |oads and secured
to dispensing island with at |east two 15 mm anchor bolts. Exterior panels
shal |l be either stainless steel or steel w th baked enanel finish, or

conbi nati on of the two. Provide nmanufacturer's standard m croprocessor

whi ch has the follow ng functions:

a. Totalizer: Eight-digit (999,999.99) electronic totalization with
identification for each product volune in liters.

b. Filters: Replaceable filter elenent on each product line with a
nomnal filtration efficiency of 0.025 nmwth a flow rating equa
to the rate of the dispensing unit.

c. Backup: Battery backup with automatic charging circuits to hold
data for a mnimum of three nonths wi thout recharging.

d. Accessories: Equip each assenbly with accessories such as
built-in air elimnators, line check valves, and energency
shut-off valve. Install centering ring or stabilizer bar to
ensure proper shearing action for enmergency shut-off valve if the
di spensing unit is knocked fromit's supports.

e. Interlocks: Units shall include nozzle supports interlocked to
punp notor control switch to start and stop the punp by nozzle
renoval and replacenent. Provide each unit with interlock switch
and val ve arrangenent that prevents flow of product until meter is
reset after dispensing nozzle is returned to hol der

f. Hose: Provide dispensing hose confornmng to UL 330, gasoline and
oil resistant, statically grounded, flexible in sub-zero
tenperatures. Provide a mninmmof 3.70 neters of hose for each
product line on the dispenser. Provide each hose with spring
| oaded cable to return device attached near m d-1ength of hose.

g. Nozzles: Dispensing nozzles shall be autonatic shutoff type,
wi t hout | atch-open device, al um num body, and full hand insul ator
to prevent spl ash-back.

h. Breakaway device: Provide each product hose with UL |isted
enmer gency breakaway device designed to retain liquid on both sides
of breakaway point. Breakaway devi ce shall have pressure
bal anci ng chanber to override line pressure to prevent nuisance
breaks caused by a restriction in delivery hose dianeter.
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1.22 M LI TARY FUEL PUMPS BULK FUELI NG LOADI NG AND UNLOADI NG HEADER STATI ONS
1.22.1 Loadi ng and Unl oadi ng Header Stations, Genera

To serve aboveground existing tank 4, install new tank truck bul k | oadi ng
and unl oadi ng (off | oadi ng) equipnent in accordance with M L-STD 1022A,

i ncluding requirements in paragraphs 3.4.2 and 3.3.2.3 and Facility Plate
003, and simlar to existing |oading and unl oadi ng stati ons shown on the
drawi ngs. Re-pipe and dedi cate existing tank truck | oadi ng and off-1 oading
stations to tank 3. There will be a total of two each off |oading fueling
hoses for each aboveground tank (four total hoses). The new station shal
contain a check valve and strainer for each hose. Replace deicing truck

| oadi ng header station by providing new hose for existing underground tank
7 and associated piping for arrangenent sinmlar to tank 8, and in
accordance with M L-HDBK- 1022A.

1.22.2 Fuel i ng Hose

Hose shall be in accordance with APl Std 1529, Grade 3, Type A or C

sem -hardwal |. Hose shall be conpatible with the specified fuel and

wi t hstand a working pressure of 2070 kPa (300 psig) . Hose shall be
constructed of braided synthetic cord surrounded by an interior rubber tube
and an exterior rubber cover. Each fueling hose shall be provided with a
stai nl ess steel hose tray. The hose tray shall provide support for the
entire length of the fueling hose, allow for draining of rainwater, support
the fueling hose at the height indicated, protect the hose fromthe sun's
ultraviolet rays, and allow for easy insertion and renoval of the fueling
hose.

1.23 M scel | aneous Requi renents.

1.23.1 Hydraulic Lift for Refueler Maintenance Facility (RW)
A 75,000 Ibs hydraulic lift is required in one Wirk Bay of the Refuler
Mai nt enance Facility with hydraulic punp and reservoir |ocated outside.
See architectural floor plan for details.

1.23.2 Wash Bay Equi prent for |nspection Bay of Refuel er Mintenance
Facility (RM)

Provi de wash bay equi pment as required. See architectural plan for
| ocati on.

1.23.3 Air Conpressor and drops for Refuler Miintenance Facility (RW)
Provi de are conpressor designed for outside installation, 125psig with 80
gal l on receiver, and conpressor capacity equivalent to Ingersoll Rand node
2545 located in the existing facility. See architectural plan for
| ocation. Provide conpressed air drops in Tool Room Inspection bay, and
two per stall in Wrk Bay (between each door).

1.23.4 Vacuum Punp and Hood for POL Operations Center Laboratory

Provi de hood equival ent to Iroquois Hoods except neeting 29 CFR 1910. 1450
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and M L-HDB- 1022A, 2100 Burton Street, 40inches x 32i nches hi gh x26i nches
deep, 816-726-5971. Provide vacuum punp capabl e of 25inches of mercury in
the |l aboratory for the PCL facility hood, ¥Yahp nmotor, equivalent to Vacuum
System Inc. nodel 1PC 2, serial nunmber 5112.

1.23.5 Ventilation of the POL Operations Center Laboratory and Lab Ofice
The Laboratory, and Lab Ofice, shall exhausted to mamintain a negative room
pressure between each of these roons and adj acent areas (Laboratory and Lab
Ofice may be neutral to each other). Roomair fromthe Laboratory and Lab
Ofice shall not be re-circulated to other building areas. Ventilation
shall conformto the ACG H manual, M L-HDBK-1022A, and other rel evant
st andar ds.

PART 2 NOT USED.

PART 3 NOT USED

-- End of Section --
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SECTI ON 01017
ELECTRI CAL REQUI REMENTS
[ 03/ 01]

PART 1 GENERAL El ectrical requirenments described in this section are for
Ref uel er mai ntance, service station, and POL buildings. Attachnent sketch #1
to this section describes Service station electrical requirenents.
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.
I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EES C2 (1997) National Electrical Safety Code

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 70 (2002) National Electrical Code (NEC)
NFPA 72 Nati onal Fire Al arm Code
NFPA 75 (1999) Standard for the Protection of Electronic Conputer/Data

Processi ng Equi prment

NFPA 101 (2000) Safety to Life fromFire in Buildings and Structures
NATI ONAL ASSOCI ATI ON OF CORROSI ON ENG NEERS ( NACE)

NACE RP0169 (1992) Control of External Corrosion on Underground or
Subrerged Metallic Piping Systens

| LLUM NATI NG ENG NEERI NG SOCI ETY (I ES)

(2000) Illum nating Engineering Soci ety Handbook

DEPARTMENT OF DEFENSE ( DOD)

M L HDBK 1008C (1997) Fire Protection for Design and Construction

| NSTALLATI ON | NFORVATI ON | NFRASTRUCTURE ARCHI TECTURE (| 3A)

| 3A Installation Information Infrastructure |nplenentation CGuide,
Ver. 2

AMERI CANS W TH DI SABI LI TI ES ACT ( ADA)
ADA Americans with Disabilities Act--Accessibility Guidelines

UNI TED STATES ARMY CORPS OF ENG NEERS ( USACE)
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Li ghting Standards

(1997) Corps of Engineers Standard Lighting Fixture Details
Drawi ng Series No. 40-06-04, http://cadlib.wes.arny.nm |, CADD Details
Library, Electrical Details, USACE Standard Details 40-06-04

El ectrical Distribution
St andar ds
Cor ps of Engineers Standard Electrical Distribution Details.
http://cadlib.wes.arny.m |, CADD Details Library, Electrical Details,
El ectrical Service and Distribution

UNI TED STATES ARMY TECHNI CAL MANUAL (TM

T™M 5-811-1 El ectrical Power Supply and Distribution

TM 5- 683 Facilities Engineering Electrical Interior Facilities
UFC- 3-520- 01 El ectrical Design, Interior Electrical System

Tl - 800-01 Techni cal Instructions- Design Criteria

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
STANDARDS

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA) ,

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)
CCDES

UNDERWRI TERS LABORATORI ES SPECI FI CATI ONS

1.1 St andard Products

Mat eri al and equi pnent shall be a standard product of a manufacturer

regul arly engaged in the manufacture of the product and shall essentially
duplicate itenms that have been in satisfactory use for at |east 2 years
prior to bid opening. The label or listing of the Underwiters
Laboratories, Inc., will be accepted as evidence that the materials or

equi pmrent conformto the applicable standards of that agency. In lieu of
this label or listing, a statenment froma nationally recogni zed, adequately
equi pped testing agency indicating that the itenms have been tested in
accordance with required procedures and that the materials and equi prment
conply with all contract requirements will be accepted.

1.2 Seismic Protection
Seism c Protection for electrical equipment shall be designed and installed
in accordance with the requirements of Seismic Protection for Electrica
Equi prent Speci fication SECTI ON 16070.

1.3  COORDI NATI ON OF ELECTRI CAL CRI TERI A
Al electrical criteria provided in this section shall be coordinated with

the architectural section, nechanical section, fire protection section,
structural section, interior design section, civil and site section, and
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ot her sections as required. The nunber and |ocation of all electrica

equi prent indicated in the electrical requirenments & space data sheets are
approxi mate. Contractors design shall neet the intent of the electrica
requi renents provided in this section. Contractor shall coordinate the
final locations of all electrical equiprment with the user

.4 EXTERI CR PRI MARY ELECTRI CAL DI STRI BUTI ON SYSTEM

Ceneral : It shall be the Contractor's responsibility to protect al
existing utility lines from danage during excavati on. Any damage resulting
to existing utility lines and systens shall be repaired by the Contractor
to the satisfaction of the Contracting Officer, at no additional cost to

t he Governnent, except as noted below. The Contractor shall be required to
| ocate and mark underground utilities for McConnel AFB owned gas, water
sanitary sewer, storm sewer, and electrical, but excluding fiber/tel ephone
and comuni cations. The Contractor will have use of MConnel AFB utility
drawings to aid in their location. The Contractor shall be responsible for
the location of the electric lines and all other utilities |listed above
that are of metal or have tracer wires available for |ocating. The
utilities that are of nonconductive construction such as plastic or
Transite and have no tracer wire or other neans of applying a signa

are to be located fromthe utility maps to the best of the Contractor's
ability. The utilities that are located from maps that appear to be in the
vicinity of the excavation are to be hand-dug for |ocation purposes. If a
line is danaged that is within 10 feet of that shown on the utility maps,
the Contractor will be held responsible for its repair

1.4.1 Refuel er Mintenance.

Run medi um vol tage (M) underground conductors from exi sting pedesta

t hrough the manhole (MH) (on which the pedestal sits) to refueler

Mai nt enance pad nmounted transfornmer ( existing pedestal is |ocated east of
t he Topeka, | ndependence Roads intersection).

1.4.2 Service station.

Run MV under ground conductors from refuel er Mintenance pad nounted
transformer (loop feed) to service station pad nmounted transforner routing
t hrough the pedestal MH (sane pedestal that is |ocated east of Topeka,

| ndependence Roads intersection).

1.4.3 POL

Run MV under ground conductors from existing pedestal to the new pad
nounted transformer feeding POL ( existing pedestal is |ocated east of
t he Atchison, |ndependence Roads intersection).

1.4.4 Syst em desi gn.

The distribution I evel voltage is 12.47 kV. Pedsestal switch shall be

manuf actured by: Durham Co. Labannon, M ssouri or approved equal
Coordinate utility interruptions in advance with Contracting Oficer

System shall be a radial/loop- MV (prinmary) system as described above.
Primary feeder cables shall be copper and encased in 75 mm of concrete. W
conductors shall have protective shielding. Cable shall be buried bel ow
frost line but a minimmof 3 ft below the finished grade to the top of the
concrete encasenent wi th continuous cable marker tape and tracer wire 6

i nches bel ow grade. Cable nmarkers shall be installed along the | ength of
direct burial cable runs to identify their routes fromthe surface. Markers
wi Il be provided at changes of direction and at intervals not to exceed 500
ft. Electrical on-site distribution systemshall be designed in conpliance
with the rules and recomendati ons of ANSI C2, National Electrical Safety
Code, TM 5-811-1 Electrical Power Supply & Distribution and NFPA 70,
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National Electrical Code and UFCGS section 17375 Electrical Distribution
syst em Under ground whi chever is nore stringent. The distribution system and
transformers shall be located in near vicinity of the building served.
Provide tracer wire and warning tape over all electrical underground
utilities. One spare conduit shall be included in the prinmary ductbank
identical in size to the other conduits. Provide pull string in enpty
conduits. Underground street crossing shall be bored.

1.4.5 Conductors. Provide three 15-kV primary conductors and one 600V

i nsulated neutral. Al primary conductor insulation shall be 133 percent
and cross-linked pol yethyl ene (NEMA WC7) or ethyl ene propyl ene rubber (NEMA
WC8). Loadi ng at connections shall be bal anced between all three phases.
Distribution of primary feeders shall be radial fed as described above.
Distribution systemincludes duct banks, conductors, pad-nounted sw tches
(pedestal s) transforners and pads. Coordinate the installation of the
electrical systemwth the tel ephone and cable TV system conpani es.

1.4.6 Underground splices. Underground connection or splices are
prohi bited, except in nanholes (MH). Splices shall be in a self-draining,
rodent resistant box with a cover.

1.4.7 Transformers. Transforners shall be Contractor furnished and
installed. Transformers shall be pad-nmounted and have two non-fused
switches for the | oop connection. The high voltage conpartnent of the
transformer shall include a |oad break switch with fused circuit for the
transformer. The primary voltage shall be 12. 47KV, three-phase. The
transformed secondary vol tages shall be 120/ 208V, three-phase, four-wre.
In selecting a transformer, the nane plate rating shall not be |ess than 90
percent of the kilovolt/anperes (kVA) demand | oad cal cul ated for the
transformer. The denand | oad shall be cal cul ated per NFPA 70, Nationa

El ectrical Code. Transformers shall be low profile, pad nmounted type,

m neral oil insulated, with tanmperproof enclosure. Transformers shall be
certified non-PCB and shall contain I ess than 50 parts per mllion PCB.
Transformer shall neet the requirements of this section and specification
section 16375

.5 EXTERI CR UNDERGROUND SECONDARY ELECTRI CAL DI STRI BUTI ON REQUI REMENTS

Service laterals shall be underground. The |l ength of secondary distribution
service laterals fromthe transformer secondary to the building service
entrances shall be mnimzed. Secondary service |laterals shall be copper
conductors in ducts direct-buried. Exterior secondary electrica

di stribution systemto the Refuel er Miintenance, Service station & PCOL
shal | be 120/208 volt, 3-phase, 4-wire feeder to a Main Distribution Pane
(MDP) located in the electrical room Each facility shall have a NDP.
Service entrance equi pment (MDP) shall be UL | abeled for the application
and sized for the available fault current. Main facility feeder and nmain
di stribution panel shall be sized to have a m ni num of 25% spare capacity
above the estimted naxi mum denmand for the building. Design of the exterior
secondary electrical systemshall be in accordance with Electrica
Distribution System Underground - SECTION 16375 and the requirenents of
this section. The transformer shall be located a min. of 10 neters fromthe
bui | di ng served. Sizing of secondary feeders and conduit fromthe
transformer to the facility main distribution panel will be the Contractors
responsibility. Service entrance conductors, branch and feeder circuits
shal |l be single conductor Type USE in accordance with NFPA 70. Al
conductors shall be copper with insulated groundi ng conductor in conduit.

Al umi num conductors and direct buried cables shall NOT be used. One spare
conduit shall be included in the secondary ductbank identical in size to
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the other conduits.1.5.1 El ectrical Qutlets for Truck Heaterss

Provide 10 outlets in weather proof housing pedestal nounted with adequate
protection from being knocked by a truck in the Refuel er Mintenance
parking stalls. Each outlet shall consist of two sinplex tw st |ock
receptacle (120V, 20A, 2P, 3W. Each sinplex receptacle shall be hone run
dedicated circuit to the refuel er nmai ntenance panel board i n underground
conduit. Each pedestal to be |located such to serve two stalls.

.5.2 Entry Gate Power Requirenent

Provi de 120V, 20A ckt (2- #10, 1-#12 GNDin 3/4" C ) from POL panel board
out to the location of entry gate. Provide a NEMA 3R junction box nounted
on a pedestal in the vicinity of the gate and provide 18" of pigtai

.5.3 Condui ts

Conduits shall be single, round-bore type, with wall thickness and fittings
suitable for the application

.6 EXTERI OCR LI GHTI NG SYSTEM

Area lighting shall be provided for all parking |ots, wal kways, above al
exit doors, and area signage. Lighting fixtures shall utilize high pressure
sodi um | anps. Pol e/ fixture heights shall be no greater than 9.15 neters
above finished grade. Fixture/pole finish shall be round tapered brushed

al umi num The |ight poles should be designed to allow for 160 kil oneters
per hour wi nd speed. Desi gn shall be in accordance with | ES
Handbook, Cor ps of Engineers Lighting Std. Det. Dwng. No. 40-06-04, Exterior
Li ghting Specification SECTI ON 16528, Electrical Distribution System

Under ground Specification SECTI ON 16375 and the requirenents in this

secti on.

.6.1 Area Lighting

Area lighting shall be provided for all areas noted above. Lux |evels for
the parking | ot of Refueler Mintenance & POL |ighting shall be 6 |ux
m ni mum as measured on the pavenent.

.6.1.1 Wal kway Li ghting

Wal kway |ighting fixtures shall be bollards in front of the buil dings.

Wal kway |ighting bollards shall be placed al ong main wal kway in front of

the facilities and sidewal ks | eading fromeach parking lot to the buil ding.
[Ilum nation |evel for new bollards shall be 6 |ux al ong sidewal k.

Wal kway |ighting shall be controlled as described below in lighting control

.6.1.2 Par ki ng Lot Lighting

Parking lot lighting fixtures shall be cobra head type fixtures (Corp of
Engi neers Fixture Type EH2) with single armor double arns as required
nounted on a 9.15 neter tapered brushed al um num pole. Lanps shall be high
pressure sodi um and sized to neet lighting criteria (Corp of Engi neers

Fi xture Type EH2). Poles shall not be located within the parking | ot areas.
Al lighting will be fromthe perineter of the parking lot. Control for
the parking lot lights will be as described belowin |lighting control
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.6.1.3 Exterior Building Lighting

Exterior building lighting fixtures shall be Corps of Engineers Fixture
Type EH5. Lanps shall be high pressure sodium and sized to provide 10 lux 3
neters fromthe building. Fixture(s) shall be nounted at each entrance to
the building. Exterior building lighting fixtures shall be controlled as
descri bed below in lighting control

.6.1.4 Service Station Lightingg

Provide two light fixture (100w MH each) pole nmounted (20' AL round
tappered) located in the dipensing fuel island. Locate light switch by the
service entrance equi pnent.

.6.1. 4. # Service Station Canopy Lighting (Option)

Provide 4- light fixtures, Corps of Engineers Std Drwg 40-06-04 type PH7.
Secure fixtures to structure equally spaced w swi vel nounts @6 AFF to
the bottom of fixture. Run underground branch circuit 20A, 277V fromthe
panel board (located in the MCC). Locate on/off switch 42" AFF on one of the
col oum.

.6.2 Li ghting Contr ol

Provi de di sconnect switch w th HAND OFF- AUTOVATI C switch and |ighting
contactors for exterior lighting controls. Install lighting controls in the
el ectrical roomof each building. Lighting shall be controlled by a

conbi nati on of a photocell and astrononmical tiner when switched to the auto
node. Install lighting controls per requirenents of this section. Exact
location of all lighting controls shall be verified with the USER during
design of the project for each building.

.6.3 Underground Lighting Circuits

Provi de underground branch circuits for all exterior lighting circuits.
Branch circuits shall be insul ated copper conductors with insul ated
groundi ng conductor in conduit. Al um num conductors are NOT acceptabl e.
Direct buried conductors are NOT acceptable. Al underground |ighting
conductors shall be in mnimum 27nm Schedul e 40 PVC conduit. Top of conduit
shal | be 900mm bel ow fi ni shed grade.

.6.3.1 Li ghting Pol e Groundi ng

Al exterior lighting poles or bollards shall be grounded at the base of
the pole. Provide a 19 mm by 3050.0 mm copper clad grounding rod at each
pol e.

.6.3.2 Conductors

Cabl es shall be type USE conforming to UL 854, with copper conductors and
type RHWor XHHW i nsul ation conforming to UL 44, and shall include green
ground conductor. Cable shall be provided with insulation of a thickness
not less than that given in TABLE 15.1 of UL 854. Cable shall be rated for
600 volts. Parts of the cable systemsuch as splices and term nati ons shal
be rated not less than 600 volts. Conductors |larger than No. 8 AWG shall be
st randed.
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1.6.3.3 Condui ts

Conduits shall be single, round-bore type, with wall thickness and fittings
suitable for the application. Conduits shall be direct-burial,schedule 40
for lighting circuits.

1.6.4 Buil ding Lighting Circuits

Al exterior fixtures mounted on the surface of the building shall be wred
fromw thin the building and shall conformto the Interior Wring Methods
par agraph of this section. No building lighting circuits shall be surface
nount ed

1.6.5 Hazar adous | ocati ons

Areas that are classified hazaradous are indicated. Electrical wiring and
devices, fixtures installed in such locations shall as a ninimum neet the
NFPA requi rements.

1.7 EXTERI OR COVMUNI CATI ON DI STRI BUTI ON SYSTEM
1.7.1 Conmmuni cati ons Overvi ew

This design shall be in accordance with the Tel ephone System CQutside Pl ant
Speci ficati on SECTI ON 16711, Fi ber Optic Qutside Plant Specification SECTI ON
16713 and the requirements of this section. McConnel AFB personnel will

| ocat e under ground Post tel ephone and comuni cations |lines. The contractor
shal | deliver a diagram showi ng the approxi nate area that the posts

t el ephone and comruni cation |lines need to be |ocated. The Contractor shal
mark the proposed route or limts of the excavation in white prior to the
request where to mark for utilities. The Contractor should allow a m nimm
of ten (10) working days for the utility |locates to be conducted. If the
Contractor damages any marked |ines during excavation, the Contractor shal
contact the Government QA Representative i mediately to determ ne whet her
the Contractor will performrepairs or reinburse the Governnent for
repairs. Both tel ephone and single node fiber optic cable will be required
for the Refueler, service station & POL facilities.

1.7.2 Ref uel er Mai nt enance

Install 2-4" underground duct bank direct buried fromMH 19 to the
facility comm Room and stub adjacent to the tel ephone term nal board
(TTB). Install 4 -1" inner ducts in 1- 4" duct. Run 1 - 12 strand Single
node (SM fiber optic cable (FOC) in 1- 1" inner duct fromM 19 to comm
Room Term nate FOC on patch panel provided in the coom Room Provide 50
ft of FOC in IWH 19 for base comm Personnel to splice the FOC. Run 1- 25
pair 24 AWG copper cable in 1-1" inner duct fromMH 19 to conm Room
Term nate on 110 bl ock provided on TTB. Provide 15 ft of copper cable in
MH 20 for base comm personnel to splice.

1.7.3 Servi ce station

Service station commrequirenents shall be extended from POL. Sketch #1
attached to this section identifies two enpty 1 1/2" conduits fromthe
service station island to the control roomof POL. Cabling to service
station through these enpty conduits shall be by others.

1.7.4 POLL
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Install 2-4" underground duct bank direct buried from M 19 to the facility
comm Room and stub adjacent to the tel ephone term nal board (TTB)

Install 4 -1" inner ducts in 1- 4" duct. Run 1 - 12 strand Single node
(SM fiber optic cable (FOC) in 1- 1" inner duct fromMd 19 to comm Room
Term nate FOC on patch panel provided in the coom Room Provide 50 ft of
FOC in MH 19 for base comm Personnel to splice the FOC. Run 1- 75 pair
24 AWG copper cable in 1-4" duct fromMH 19 to conm Room Ternminate on 110
bl ocks provided on TTB. Provide 15 ft of copper cable in MH 19 for base
comm personnel to splice.

1.8 CATHODI C PROTECTI ON SYSTEM

A sacrificial anode cathodic protection systemshall be provided for al
underground nmetallic lines, fittings, valves and fire hydrants. In addition
to the anodes, all netallic pipes nmust be provided with a coating system
The systens shall be designed and installed in accordance with NACE RP 169
Standards. Criteria for determning the adequacy of protection shall be in
accordance with NACE RP-01-69 and shall be selected by the corrosion

engi neer as applicable. Design shall be in accordance with Cathodic
Protection System (Sacrificial Anode) - Specification SECTION 13110 and
the requirenents of this section. Each anode shall be connected to the
structure through a flush-to-grade test station with a concrete naintenance
collar. At least one test station shall be provided on each valve, fire
hydrant and netal lic pipe.

1.9 UNDERGROUND CABLE MARKI NGS

Al'l underground cabl es and ductbank should be marked with utility nmarking
tape with appropriate utililty type |abel nane.

1.10 | NTERI OR ELECTRI CAL DI STRI BUTI ON SYSTEM

The interior secondary distribution voltage within the building shall be
208/ 120 volt, 3-phase, 4-wire. Conductors shall be copper. Al um num
conductors shall not be used. The voltage (208 volts 3 phase) shall be used
for larger notor |oads, equipnent |oads and all other required | oads. The

| ower voltage (120 volts 1 phase) shall be used for all lighting | oads,
receptacle, small notors, conputer, and all other |oads as required.

Desi gn shall be in accordance with Electrical Wrk, Interior -

Speci fication SECTION 16415 and the requirenents of this section.

1.10.1 Service Equi pnment Main Distribution Panel (NDP)

Servi ce equi pmrent/di sconnecting means shall be provided in the Min
Distribution Panel (MDP) located in the electrical room of each buil ding
except sevice station service equipnent shall be | ocated exterior adjecent
to the pad nounted transforner. The MDP shall be a free standing
switchboard if service is deternmined to be 800 anps or greater or a wal
nmount ed panel board if |ess than 800 anmps. Service di sconnect neans shall be
of the bolt-on circuit breaker type. MDP shall include transient voltage
surge protection incorporated into the panel. Metering shall include kwh
neter, voltage neter, current nmeter, and shall be equi pped with pul se
initiatiors for connection to the base EMCS. The main breaker shall be
solid state and the branch breakers shall be nolded case. Al breakers 225
anps and | arger shall be adjustable trip

1.10.2 Protecti ve Coordinati on Study
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A protective coordination study to include overcurrent and short circuit
anal ysis shall be done on the electrical distribution systemfor the
building if the building service transforner is 750 kva or larger. The
study shall include the interior electrical distribution systemback to the
secondary side of the pad nmounted transfornmer.

1.10.3 Panel boar ds

Li ghti ng and appliance branch-circuit panel boards shall be of the bolt-on
nol ded case circuit breaker type conformng to NEMA AB-1 and UL 489 and
shall be located in the electrical room Enclosures shall be genera
purpose wall nounted type. Busses for all panel boards shall be copper

Al unmi nium shall not be used. The nmaxi num nunmber of poles in an individua
panel board shall be 42 pol es.

a. Al panel boards shall have after construction, a mninum of 25
percent spare capacity for all |oads. Panel boards shall have a m ni mum
of 25 percent spare circuit breakers. Spare circuit breakers shall be
redundant of the type of circuit breaker being provided in the

panel boar d.

1.10.4 Emer gency Power requirenents.

POL.

Provi de an energency di esel generator sized for the entire building | oad
with auto transfer switch (ATS). Locate generator in mechanical yard.
Above ground fuel tank to hold a min of 400 gallons shall be located in
close proximty to the generator. ATS shall be housed in the electrica
cl oset.

Service station.

Provi de a weat her proof emergency receptacle with a nmanual transfer switch
for nmobile generator hook up. Install receptacle & transfer on a free
standing structure in close proximty of the serving MCC

1.10.5 Mot or s

Motors shall be of sufficient size for the duty to be perforned and shal
not exceed the full-loading rating when the driven equi pment is operating
at specified capacity under the nobst severe conditions encountered.

a. Al notors shall have open frames and continuous-duty
classification and be based on a 40-degree C anbi ent tenperature
ref erence.

b. Al permanently wired pol yphase notors of 747 watts or nore shal
neet the mininumfull-load efficiencies as indicated in Section 16415:
ELECTRI CAL WORK, | NTERI OR

C. Motors with power supplied froma variable frequency drive shal
be a definite purpose inverter fed nothor in accordance with Part 31
NEMA MG 1.

1.10.6 CGeneral Purpose Receptacles

Dupl ex receptacl es for general purpose applications shall be NEMA 5-20R, 20
anp, 125 volt, 2-pole, 3-wire grounding type. A maxi mum of five dupl ex
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receptacles may be connected to a receptacle circuit. Receptacle circuits
shal |l not supply lighting |oads and shall have dedi cated neutrals. Al
receptacle circuits shall be 20 anps. General purpose duplex receptacles
shall be located in the facility per the space data sheets and limted as
descri bed bel ow

a. Provide general duplex receptacles every 3.5 neters along the walls
in all areas of the building. For small roonms that do not have 3.5
meter walls, a mnimmof one (1) outlet shall be installed on each

wal | . Al office receptacle circuits shall be calcul ated for one
conputer. The conputer |oad used for circuits shall be 600 VA. Cenera
receptacle | oads shall be calculated in accordance with the Nationa

El ectrical Code. Receptacles shall be nobunted 380mm above fi ni shed

fl oor.

b. Provide a general purpose duplex receptacle adjacent to sink in each
bat hroom Receptacles shall have (GFl) ground fault interrupters.

.10.7 Speci al Receptacl es

Ground Fault Interrupter (GFl) receptacles shall be provided at all sink
countertops, janitor's closet, wet |ocations or any other |ocation required
by the National Electrical Code. Weat her proof receptacles for exterior
use, shall be nounted in a box with a gasketed, weatherproof, cast-netal
cover plate and gasketed cap over each receptacle opening with (G-l). Exact
| ocation of the receptacles noted bel ow shall be coordinated with the user
during the design of this project. Provide NEMA 5-20R 20 anp, 125 volt,
2-pole, 3-wire grounding type, duplex receptacles. Each receptacle shal

be on a dedicated circuit and as described in the space data sheets but not
limted to the folowing | ocations and as indicated el sewhere in this

pr oposal

a. Provide duplex receptacles for mcrowave, coffee maker and full size
refrigerator in the staff room Al appliances shall provided and
installed by the governnent.

b. Provide a duplex receptacle for each electric water cooler

c. Provide duplex receptacles for the government furnished and
government installed copier and fax machi ne.

d. Provide a duplex receptacle with ground fault interrupter on the
exterior of the building adjacent to each exit door of the buil ding.
Mount receptacl es 610mm above fi ni shed grade.

e. Provide two (2) 20 A quad outlets, each on a dedicated circuit in
the DO M COW Room One should be nounted on the plywood backboard
and the other nounted on LAN Rack

f. Provide duplex outlets for |aboratory counter-top equally spaced
600mm on center for the entire length of the counters in the |aboratory.

g. Provide one (1) dedicated NEMA 5--20R, 20 anp, 125 volt duplex
receptacle for EMCS and DCC panel s.

h. Provide one clock outlet as indicated in space data sheets. C ock
outlets shall be single, 15 anp, 125 volt, 2-pole, 3-wire grounding
type receptacles. Qutlets shall be nounted 2135mm AFF. All |ocations
shoul d be coordinated with the user
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i. Provide duplex receptacles for conputers as indicated in the space
data sheets. A maxi num of three duplex computer outlets shall be
connected to a circuit. Crcuits shall be sized using 600 volt-anmp per
conput er. Seperate neutral conductors shall be provided with each
circuit. OQutlets shall be nounted adjacent to the Tel ephone/ Dat a
outlets. Maintain a separation of 160mm from the Tel ephone/ Dat a
outlets. Exact location of all Conputer Qutlets shall be verified and
coordinated with the user during the design of the project.

j- Provi de 5-20R-20A, 125V receptacle in ceiling of classroom

k. Provide 5-20R-20A, 125V receptacle for projection screen & switch
with center off controls.

1.10.8 O her Loads

Contractor shall provide electrical power to the follow ng | oads either by
receptacle or direct wired as applicable:

a. Cosed Circuit Television (CCTV): Provide 4 -20 anmp dupl ex
receptacles, each on a dedicated circuit. Two shall be for CCTV
backboard and one for a CCTV equi pnent cabinet. This equi pment will be
| ocated in the conm room

b. Intercom Contractor shall provide power as required for Contractor
provided installed intercomsystem

d. Kitchen Equi pnent: Contractor shall provide power receptacles and
connections as required for kitchen equi pnent in break room A list of
equi prent is described in the space data sheet. Any equipnment with a
| oad requirenment greater than 750 VA shall be on a dedicated circuit.

1.10.9 Archi tectural / Mechani cal Connecti ons

Contractor shall provide branch circuits, disconnect sw tches, nagnetic
starters, and all other related el ectrical equi pnent and material for al
architectural, nechani cal equi prent and environnental equipnent to be
installed in the project (includes the facility and site). This shal

i nclude all HVAC units, unit heaters, punps, exhaust fans, irrigation
control panel and all other nechanical equipnent in the facility.

Di sconnect switches shall be provided for all equiprment that is not within
site of the panel disconnecting neans. All three phase notors shall have
phase failure protectors. Designated sinks and toliets shall be controlled
by passive infrared sensors hard wired to the building electrica

di stribution system No batteries shall be allowed for this purpose.
Contractor shall coordinate these electrical requirenments with the
architectural and nmechanical requirenents.

11 I NTERI OR LI GHTI NG SYSTEM

The interior design shall be in accordance with the requirenents in this
section, the | ES Handbook, the "Electrical Wrk, Interior" Specification -
SECTI ON 16415, space data sheets and the requirenents in this section
Light fixture selection and color shall be coordinated with the Architect
and Interior Designer. Al fixtures provided for this facility shall neet
the requirenents listed in the light fixture details. The details can be
downl oaded fromthe web site listed under Lighting Standards in the

Ref erences secti on.
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11,1 Task Lightingg

Fl uorescent task lighting shall be provided as indicated on space data
sheets. Fixtures shall neet the requirenents for Corp Fixture Type FF1

.11.2 Conservati on Requirenents

II'lumnation levels, in conjunction with energy conservation, shall be
obt ained by the nost life cycle cost-effective techni ques including, but
not limted to, the foll ow ng:

a. Provi de occupancy sensors as consi dered appropiate for the
application and as coordinated with user during design of project.
Qccupancy sensor shall neet the requirements listed in the |ight
fixture details. The details can be downl oaded fromthe web site
listed as Lighting Standards under the References headi ng.

b. Provi de energy efficient |anps and solid-state electronic ballasts.
.11.3 Fl uorescent Fi xtures
Fl uorescent light fixtures with T8, 32 watt |anps shall be used in nopst
areas of the building. Al fixtures with open reflectors shall be of the
sel f locking type or have a shield installed to prevent fluorescent |ight
tubes fromfalling out. Al ballasts shall be of the energy saving
electronic type with power factor exceeding 90% Lanps shall be broad
spectrum and provide a warm col or. Lanps shall be high efficiency with a
m ni mum of 90 lumens per watt (32W /I anmp), have a color rendition index of
75 and have a col or tenperature of 3500K
.11.4 I ncandescent or Lighting Fixtures

I ncandescent lighting fixtures shall NOT be used.
.11.5 Conpact Fluorescent lighting fixturess

Conpact fluorescent lighting fixtures shall be electronic ballast type.

.11.6 Egress and Exit Lighting Fixtures

Egress and exit lighting design shall be in accordance wth

NFPA 101. Exit lights shall be green LED type XL1 - Corps of Engi neers
Lighting Standard. Det. Dwg. No. 40-06-04. Exit lighting shall flash upon
initiation of the fire alarmsystem Egress |ighting power shall be
provi ded fromroom fluorescent |ight fixtures unswitched leg with an
energency battery and lanp supply unit installed. Typical through out the
facilities.

.11.7 Wre Guards

Provide wire guards for all open type light fixtures.

.12 | NTERI OR COVMUNI CATI ON SYSTEM
.12.1 CGener a

The Contractor shall prewire the building for a voice/data for Category 5e
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conpliant. Al tel ephone/data outlets shall be provided with duplex
8-position jacks (RJ45), one tel ephone and one data. Cabl e used shal |l be
El A/ TI A Category 5e, UTP solid copper station wire. Wre shall be routed
in a mnimm 27mm conduit installed in the walls to the cable tray.

Conduit should include a nylon pull string for addi ng additonal cables in
the future. Wre basket type tray shall be provided to route cabl es back
to the Communications Room Cable tray should al so be used for routing
CCTV and Intercom System cables. Cables for different systens shall be
physically seperated by barriers. Al comrunications circuits shall be
continous and free of splices fromcomunications roomto outlet. Cable
tray shall be sized in accordance with | 3A standards. Conduit shall be
used to bridge cable trays through fire rated walls. Ladder type cable
racks shall be installed in Conmmunications Roomto route cables fromcable
tray to the conmunications rack and tel ephone backboard. Connect al

tel ephone outlets to Type 110 cross connects nounted on tel ephone ternina
backboard in the Comrunications Room Data jacks shall be nounted to

Cat egory 5e Patch panels nounted in a free standing rack | ocated in the
Conmuni cati ons Room  Comuni cations room | ayout shall conformto Figure
2-2 of 13A standard. Al electronic devices (conputers, file servers,
hubs, concentrators, phones, etc.) are not part of this contract and wll
be installed by the user. Each facility design shall be in accordance wth
the Prem ses Distribution System Specification - SECTION 16710, Electrica
Work, Interior Specification SECTI ON 16415, space data sheets and the
requi renents of this section. Testing shall be done in accordance wth
TSB-67, EIA TIA-568A as required in Premise Distribution System
Specification Section 16710 with all test results provided to the COR

1.12.2 Tel ephone Term nal Backboard

Provide a 19 nm pl ywood backboard on one |long wall and the back wall of the
Conmuni cati ons Room Provide surge arrestors and 110 type cross connect

bl ocks for the incomi ng tel ephone conductors. The pl ywood tel ephone
backboards shall be provided with a fire retardant coating. Contractor

shal | coordinate | ocation of incom ng tel ephone service with the |ocation
of the surge arrestors and cross connect bl ocks on the tel ephone backboard.
See Special Receptacle section for power requirenments. Al underground
conduits entering the Comunication Room shall be stubbed up 150 nm above

finished floor adjacent to the tel ephone backboard. All stubbed conduits

shal |l be seal ed with pol yurethande foam duct seal

1.12.3 Tel ephone Conduct ors/ Conduits

Copper cables shall be 24 gauge, 4 pair, ElIA-TIA 568A Category-5e,
unshi el ded twisted pair (UTP) solid copper station cable. Termi nate cabl es
on jacks with ElI A 568A standard for wiring. Al tel ephone/data conductors
shall be installed in 27nm conduits w th bushings per Wring Methods
paragraph in this section.

1.12. 4 Tel ephone/ Dat a/ LAN Qutl ets

Tel ephone/ dat a/ LAN outl ets shall consist of one tel ephone jack and one data
jack. Tel ephone and data outlets shall be installed in the same junction
box. Tel ephone jacks shall be used for voice conmunication and data jacks
shal | be used for data conmunication. Each outlet shall be mounted 380nm
above finished floor. Al jacks shall be ternminated using the T 568B
standard. Provide tel ephone/data outlets at each of the |ocations

i ndicated in the foll ow ng paragraphs:

1.12.5 Tel ephone/ Data Qutlets
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The | ocation of outlets shall be as indicated on the space data sheets. Add
outlets in office spaces of POL & Refuel er nmai ntenance over and above shown
in the space data sheeets for maxi num spaci ng between the outlets to not
exceed 6ft.

.12.6 Tel ephone Single Qutlets

Location of single tel ephone outlet shall be as indicated on the space data
sheets. Tel ephone single jacks shall be ivory in color. Qutlets shall be
nount ed at 1220nm above finished floor. Wall plates shall be suitable for
nounti ng standard wal | phones.

12,7 LAN Rack

Contractor shall provide a free-standing rack in the Communicati on Room
See special receptacle paragraph for power requirenents.

.13 CROSS CONNECT CABLES

Provi de 25 pair #24 AWG tel ephone cables with 50 pin connectors at each
patch panel and punch down the other end of the cable at the cross-connect
bl ocks. Support all tel ephone cables by cable racks installed in the
Communi cati ons Room

.14 RJ45 PATCH PANELS

Provide RJ 45 patch panels for all data circuits in the project. Patch
panel s shall include 20% spare for future expansion

.15 FI BER- OPTI C PATCH PANELS

I ncom ng fiber-optic cables shall be term nated in rack mounted patch pane
suitable for ST type connectors.

.16 COMVUNI CATI ON GROUNDI NG

Al'l exposed non-current carrying netallic parts of the tel ephone equiprent,
cabl e sheaths, cable spices and term nals shall be grounded. Contractor
shal | provide a Master Ground Bus (M3B) in the Communi cati on Room per

Prem ses Distribution System - Specification Section 16710.

.17 | NTERCOM SYSTEM

In POL (with extension to service station), provide an intercom system

whi ch allows for individual roonfarea comunication. The intent of such a
systemis for two way conmmuni cation rather than general announcenents or
nmusi c. Locate system naster panel at the control room wth a slave panel

| ocation of which as deternmined later during the design. Both the naster
and sl ave panel s shall have the capability of zone selective or system wi de
di stribution of announcerments. Systemrenotes shall be |ocated as

det erm ned during design. Renotes shall be nobunted at 1375mm above fi ni shed
floor or grade and each shall be hands free operation

18 I NTRUSI ON DETECTI ON SYSTEM
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No requirenent for I DS has been identified for the buildings.

.19 CLOSED Cl RCUI T TELEVI SI ON SYSTEM
.19.1 CCTV Canera Locations

Provi de a conplete CCTV raceway system Contractor shall provide conduit,

cable tray, j-boxes, wreways and outlet boxes as required to support the
user furnished and installed CCTV system On site there is one existing
canera which will remain. Extend cable fromthe existing canmera to the POL

bl dg i n underground conduit. Conmunications cable tray can be used inside
the building for this system Portion of cable tray used for CCTV shall be
separated by a barrier. Canera shall will require a RG59 and a 18/ 2 NTP
cable or match existing. The mni num conduit size shall be 27mm

.19.2 Moni tor Locati ons

Provi de two connectors in control room see space data sheet for nore info.
Exact | ocation of nonitor boxes shall be coordinated with the user during
design. Coax from connectors shall be run in conduit.

.19.3 CCTV Equi prent Requi renents

Conduit shall term nate at the power supply backboard | ocated at the comm
room All conduit ends shall be provided with bushings and |labelled to
identify rooms and equi prent served. The commroomwi Il contain a 610m{w)
x 1220 mm (h) backboard for CCTV power supplies and equiprment. |In additon
space will be requried for a 1220mm (w) x 710nm (d) x 2130nm (h) gover nnent
provi ded free standi ng cabi net. CCTV support equi pnent | ocations shall be
verified and coordinated during the design of the project.

. 20 CABLE TELEVI SI ON

Provide a 21mm conduit w pullwire, outlet box and cover plate fromthe
Ready room area to the above ceiling nounted cable tray. Coordinate outl et
box location with the user. In the Communi cati ons Room provi de a dedi cated
wal | space, 915mm X 915mm backboard for cabl e tel evision. Cable and
connection will be by Ohers.

.21 ENERGY MONI TORI NG AND CONTROL SYSTEM ( EMCS)
Provi de power as required for all EMCS or DDC conmponents (such as danpers,

VAV boxes, control panels, etc.) requiring power. The EMCS software and
hardware shall be nodfied to incorporate the building into the system

.22 W RI NG METHODS

Wring shall conformto NFPA 70, Section 16415: ELECTRI CAL WORK, | NTERI OR
and the requirenents of this section

.22.1 Power Conductors

Conductors shall be copper only. Al um num conductors are not all owed.

M ni mum conduct or size shall be #12 A WG Conductors shall be installed in
conduits. Power and |ighting conductors shall be 600 volt, Type THHN (in
dry locations), and THWor THWN (in wet |ocations).

.22.2 Communi cati on Conductors
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Conmuni cati on conductors shall be provided per paragraph Tel ephone
Conductors of this section and Premi ses Distribution System Specification
Section 16710.

.22.3 Condui ts

Wring shall consist of insulated conductors installed in rigid
zinc-coated steel conduit, electrical netallic tubing, electrica

i nternedi ate netal conduit or rigid nonnetallic conduit. Plastic conduit,
when used, shall be in accordance with Article 347 of the NEC. Raceways
shal |l be concealed within finished walls, ceilings, and floors.

. 23 GROUNDI NG SYSTEM

The groundi ng system shall be designed in accordance with NEC Article 250
and the following criteria. In general, all metallic building conponents

i ncluding reinforcing steel and mi scel |l aneous netals shall be part of an
electrically continuous ground system Steel studs used in interior wal
construction, T bars of the ceiling grid, diffusers of the air distribution
system and door hardware are exenpt fromthis bonding requiremnent.

Bondi ng shall be by exothermic welding or the brazing of a copper wire

bet ween conponents. Design shall be in accordance with El ectrical Wrk
Interior Specification - SECTION 16415 and this section

.23.1 Conmuni cati on Groundi ng System

Grounding for the main tel ephone service shall be provided by installing an
i nsul ated #6 copper groundi ng conductor in 27mm conduit fromthe Master
Groundi ng Bus (located in the Comunication Roonm) to the building service
ground.

.23.2 Groundi ng Conduct ors

A green equi pnent groundi ng conductor, sized in accordance with NFPA 70
shal | be provided, regardless of the type of conduit. Equi pnent groundi ng
bars shall be provided in all panel boards. The equi pnent groundi ng
conductors shall be carried back to the service entrance groundi ng
connection or separately derived groundi ng connection. G ounding conductors
shall be provided in all branch (including Iighting circuits) and feeder
circuits.

.23.3 Static G ounding

Static grounding requirements for the |aboratory in POL bldg. shall be in
accordance with section 16665A STATI C ELECTRI CI TY PROTECTI ON SYSTEM

. 24 FI RE DETECTI ON AND ALARM SYSTEM

Desi gn shall be in accordance with Section 13851: FIRE DETECTI ON AND
ALARM ADDRESSABLE, and the requirements of Section 01022: FIRE PROTECTI ON
REQUI REMENTS.

.25  TESTING

Contractor shall provide all testing required by all specifications listed

in Divison 16. No testing requirenents can be deleted fromthe master
speci fications.
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PART 2 PRODUCTS (Not Appl i cabl e)
PART 3  EXECUTION (Not Appl i cabl e)

-- End of Section --
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SECTI ON 02000

D VISION 02: SITE WORK - OUTLI NE SPECI FI CATI ONS
02/ 02

PART 1  GENERAL
1.1  CGENERAL REQUI REMENT
Contractor Edited Guide Specifications
The contractor shall edit and provide the followi ng UFGS gui de
specifications for Division 02: SITE WORK-. Refer to the BASE STANDARDS

01140 and 01012 for contractual guidance to be included in the edited
speci fications.

Section 02220, DEMOLI TI ON

1. Ol /\Water Separator (OA5) Renoval and Di sposa

As part of denolition of building 980, the Contractor shall renove and

di spose of the underground OAS | ocated on the west side of the building.
Renoval and di sposal of the OA5 shall be perfornmed in accordance with the
procedures of the Anerican Petroleumlinstitute (API) Recomend Practice 1604,
Renoval and Di sposal of Used Underground Petrol eum St orage Tanks.

1.1 OAN5 Contents:

As part of the OAB renpval and disposal, the Contractor shall be required to
renove, collect, and di spose of the contents at an approved off-site disposa
facility. Prior to renpval of the contents, the Contractor shall collect a
sanmple of the contents and analyze it for the paraneters required by the

of f-site disposal facility. The contents of the OA5 are anticipated to be a
m xture of water and petrol eum products. Potential petrol eum products that
nmay be contained in OAS are notor oil, jet fuel, np gas, and diesel fuel

The Contractor shall not renpbve the content of the OAM5 or ancillary piping
and equi pnent until a facility has been identified that is pernitted and has
agreed to accept the contents for disposal. The contractor shall assune that
OA5 contains 1,000 gallons of petroleumcontamnated liquid requiring

of f-site disposal

1.2 ON5 and Ancillary Piping Renoval :

The Contractor shall renove the OA5 and all associated piping. This includes
pi pi ng which extends fromthe building to the OA5 and the sanitary sewer
|ateral extending fromthe OA5 to the sanitary sewer main. The sanitary
sewer |ateral shall be cut off and capped within two feet fromthe main using
an approved pi pe cap.

1.3 Contam nated Soil Excavati on

The Contractor shall excavate only the anpbunt of soil necessary to renove the
ON5 and associ ated piping or as directed by the Contracting Oficer. During
excavation, soil that is visually contam nated shall be segregated fromsoils
that are not visually contam nated. Visually contani nated soil shall be
stockpil ed as described in paragraph: Stockpiling Contam nated Soil. After
the OA5 and pi pi ng have been renoved, the Contractor shall renove visually
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contam nated soil frombelow the OA5 and piping at as directed by the
Contracting Oficer. The Contractor shall assune that there will be 100
cubi c yards of petrol eum contam nated soil requiring disposal at a pernitted
of f-site disposal facility.

1.4 Stockpiling Contamni nated Soil

Excavated soil that shows signs of contanmination shall be stockpiled
separately from non-contam nated soils. The segregation of contam nated and
non- cont am nated shall be determ ned by visual inspection and the use of a
phot oi oni zati on detector (PID). Stockpiles shall be placed a safe distance
away fromthe excavation. Both contam nated and non-uncont ani nat ed
stockpil es shall be placed on an inperneabl e geonenbrane a mnimumof 10 nmils

thi ck, and covered with a geonenbrane a minimumof 6 nils thick. The
geonenbrane shall be placed to prevent the stockpiled soil fromcomng into
contact with surface water run-off. The cover shall prevent rain or surface
water fromcomng into contact with the contam nated soil, as well as limt
the escape of the volatile constituents in the stockpile. Stockpiles shal
be sanpled in accordance with paragraph: Chenical Testing Requirenents.

Soil that is below the Kansas Petrol eum Site Renedi ation Levels (TPH < 100
ng/ kg, Benzene < 1.4 ng/kg, and 1,2-Dichl oroethane < 8 ng/kg) shall used for
backfill in the tank excavation prior to using borrow material. Soil that
exceeds these limts shall be disposed of at a permitted off-site facility.

1.5 Soil Sanpling in OA5 and Pi pi ng Excavati ons

The provide docunentation of any contanmination that will remain in the ground

after backfill of the excavations to renmove the OA5 and associ ated pi pi ng,
the Contractor shall collect a 1 soil sanple frombelowthe OA5 1 soi
sanpl e fromthe downgradi ent sidewall fromthe OAS excavation, and 1 soi
sanple for every 100 linear feet of excavation to renove the sanitary sewer
pi ping. Sanplings will be anal yzed for the paraneters and by the nethods
identified in Tables 1 and 2 respectively.

1.6 Health and Safety Requirenents:

Denplition activities related to the OAM5 nmay present uni que hazards to

wor kers including chemical, fire, confined space, buried utilities, and
excavation hazards. The Contractor's Accident Prevention Plan shall detai
preventive nmeasures and contain conpleted activity hazard anal yses, as per EM

385-1-1, 01.A 09, that clearly delineate the methods and work practices that
will mnimze chenical and physical hazards related to renmoving conbustible
material s, cleaning, excavation, and denolition of the OAM5 and associ at ed

pi pi ng.

1.7 Chenical Testing Requirenents:

1.7.1 Sanpling and Anal ysis Pl an (SAP)

The SAP shall be prepared in accordance with EM 200-1-3. The SAP shall be a
two- part document that contains two distinct elenents: Field Sanpling Plan
(FSP) and a Quality Assurance Project Plan (QAPP). Sections of the FSP and
QAPP shall be cross-referenced. The SAP shall confirmthe Contractor's
under st andi ng of the contract requirenents for chenical data quality control

and shall describe procedures for field sanpling and sanple subnittal for
analysis, field chem cal paraneter neasurenent, data docunentation, data
assessment and data reporting requirenents. The SAP shall delineate the
net hods the Contractor intends to use to acconplish the chemical quality
control items to assure accurate, precise, representative, conplete, legally
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defensi bl e and conparabl e data. The SAP shall describe all chenica

paraneter neasurenents for all natrices for all phases of the renedi ation
contract. As a single interrelated docunent, the SAP shall be provided to
field and | aboratory personnel. The Contractor nay propose
original/innovative approaches to chemical paraneter nmeasurenments for cost
reduction and renedi ation efficiency by abbrevi ated sanpling, contingency
sanpl i ng and/ or contingency analysis, indicator or tracer analysis, onsite
anal ytical services, equival ency or screening nethods. The SAP shall clearly

identify the Contractor obtained |aboratories. The Contractor shall furnish
copi es of the Governnent approved SAP to all |aboratories and the
Contractor's field sanpling crew. The SAP shall address all levels of the

i nvestigation with enough detail to becone a docunent which nay be used as an

audit guide for field and | aboratory work.

1.7.1.1 Field Sanpling Plan (FSP)

The FSP shall contain necessary technical detail and direction for the field
personnel to understand sanpling and field measurenent requirenents. The FSP

shal | provide a conprehensive description and full detail for personnel to
performall onsite activities required to attain project DQO, including

| ocations of sanples, sanmpling procedures for onsite and offsite chenica
anal ysis, sunmaries of analyses to be perforned on sanples, shipnent of
sanmples for offsite analyses, performance of onsite and offsite instrunmenta
par amet er neasurenments, data docunentation and reporting requirenments.

1.7.1.2 Qual ity Assurance Project Plan (QAPP)

The QAPP shall contain necessary technical detail and direction for field and

| aboratory personnel to understand project sanple analysis, quality contro
and data reporting requirenments, analytical nethods, required detection
limts, QC requirenents, and data validation and reporting requirenents.

1.7.2 Cheni stry Data Package

The chemi stry data package shall be produced and submitted to the Contracting

Oficer. The chem stry data package shall contain information to denonstrate

that the project's Data Quality Objectives have been fulfilled. Al the
anal ytical results shall be a part of the chemi stry data package.
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Location (#Sanpl es) Anal ysesl Mat ri x
Excavati on groundwat er Benzenel, 2- DCA2 Wat er
(Final as required by KDHE) Napht hal ene
Soil Sanpl es for Excavation TPH VQOCs Soi
Cont ani nati on Docunent ati on TAL netal s
(2 for ONB, 1/100 feet
of piping trench)
St ockpi | ed Soi | TPH Soi
(1/100 cubic yards) VQOCs
TAL netal s
and any additi onal
anal yses required by the
di sposal facility
Tank Contents As required by Li qui d/ Sol i d
di sposal facility
Ri nsate of sanpling As required by Liquid
equi prent , OA5, and pi pi ng di sposal facility
| mported Backfill - TCL SvOC Soi
one conposite sanpl e per TCL VOC
500 cubic yards TCL PCB/ Pest
TAL Metals

1 - Analytical Methods specified in Table 2.

2 - 1,2 - dichl oroethane.

TPH - Total Petrol eum Hydrocarbons.
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Table 2. Analytical Methods/ Quantitation Linits
Met hod Reporting Limts
Anal yte Li qui d/ Wat er
Sol i d/ Soi | Li qui d/ Wat er Solid/Soill (ug/lL)
TPH | owa Met hodQA-1 NA As required NA
(gasol i ne range) (gasol i ne range) by KDHE
TPH | owa Met hodQA- 2 NA As required NA
(di esel range) (di esel range) by KDHE
SVOC TCL EPA Met hod 8270C NA VDL NA
TCL PCB/ EPA Met hod 8081 NA 35 ug/ kg2 NA
Pesti ci des
TCL VOC EPA Met hod EPA Met hod Det ecti on Det ecti on
8260B 8260B limt limt
(If groundwater secified by secified by
encount er ed) net hod net hod
Met al s EPA Met hods NA Det ecti on N A
6010A and 7000 limt
series speci fied
by met hod
ng/ kg - mlligramnms/kilograns.
ug/ kg - mcrograns/ kil ogram
ug/L - mcrograns/liter
N A - Not Applicable
TPH - total petrol eum hydrocarbons.
1 - Estimated quantitation limts are on a wet weight basis. Actual sample
data should be reported on a dry weight basis; the actual quantitation linmts

will therefore vary according to the % noi sture of each sanple.

2 - Detection linmts for non-aqueous sanples are highly matri x dependent.
Esti mates of soil detection limts are provided for reference only, and will
not necessarily apply to the project-specific matrices

Section 02230, CLEARI NG AND GRUBBI NG

Section 02300, EARTHWORK

Section 02315, EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR BUI LDI NGS
Section 02316, EXCAVATI ON, TRENCH NG AND BACKFI LLI NG FOR UTI LI TI ES
Section 02510, WATER DI STRI BUTI ON SYSTEM

Section 02555A, PREFABRI CATED UNDERGROUND HEATI NG COOLI NG DI STRI BUTI ON
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SYSTEM

Secti on 02556A, GAS DI STRI BUTI ON SYSTEM

Section 02620A, SUBDRAI NAGE SYSTEM

Section 02630, STORM DRAI NAGE SYSTEM

Section 02663, PAVEMENT MARKI NGS

Section 02821, FENCI NG

Section 02921A, SEEDI NG

Section 02922A, SODDI NG

Section 02930, EXTERI OR PLANTI NG

Section 02935, EXTERI OR PLANT MAI NTENANCE

1.1.1 Kansas Departnent of Transportation Specifications

The Contractor shall use The Kansas Departnment of Transportation, "STANDARD
SPECI FI CATI ONS FOR STATE ROAD AND BRI DGE CONSTRUCTI ON' for the
specification itens listed in paragraph 1.3 bel ow

1.1.2 CGovernment Edited Specifications

The contractor shall incorporate the foll owi ng governnent-supplied, fully
edited specification sections as part of the project design:

Seeti-on—02791—PLAYCGROIND-PROTECH-VE-SURFACING
Secti-on—02882—PLAYGROIND-EQUHPVENT

1.2 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.

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

ASTM D 977 (1991) Enul sified Asphalt

ASTM D 2027 (1976; R 1992) Cutback Asphalt
(Medi um Curi ng Type)

ASTM D 2028 (1976; R 1992) Cutback Asphalt
(Rapi d- Curing Type)

ASTM D 2397 (1994) Cationic Emulsified Asphalt

CCDE OF FEDERAL REGULATI ONS ( CFR)
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28 CFR Part 36; Appendix A (1994) Americans with Disabilities Act
(ADA) Standards for Accessible Design

36 CFR 1191 RIN 3014 AAl7 (1998) Americans with Disabilities Act
Accessibility Guidelines (ADAAG for
Bui | di ngs and Facilities; Building
El ements Designed for Children's Use

1.3 Kansas Departnent of Transportation, "STANDARD SPECI FI CATI ONS FOR STATE
ROAD AND BRI DGE CONSTRUCTI ON'.

Measur enent and Paynent paragraphs in KDOT specifications shall not apply.
1.3.1 Material and Performance Criteria

A. Excavation for roads, parking lots, and other surfaced areas shal
conformto state specification section 204.

Testi ng:

In-place field density testing and frequency of testing shall conform
to state specifications. Field density tests are to be taken at a
frequency not |ess than one test every 1,000 square nmeters per lift of
enbankment or subgrade. Laboratory density and nmoisture testing will
be performed at a rate of one test per 500 cubic neters of materia

pl aced or when there is a change of material. During construction of
enmbankments or fills, the working surface will be sloped to prevent the
pondi ng of water. After conpletion, newly graded areas will be

protected fromtraffic and erosion.

B. Embanknents and fills: Enbanknents and fills shall be constructed
and tested in accordance with the Kansas State Departnent of
Transportation "STANDARD SPECI FI CATI ONS FOR STATE ROAD AND BRI DGE
CONSTRUCTI ON', referred to herein as state specification. The |atest
edition and revisions of the state specification shall be used for al
wor k.

C. Pre-construction testing requirenents: Al mx designs, and
materials proposed for use in the work shall be tested initially for
conformance to state specification requirements prior to delivering the
materials to the project site. Certified copies of |aboratory test
reports shall verify that nmix designs conformto state specification
and the requirenents specified herein. Certified copies of |aboratory
test reports shall verify that aggregate gradations, conposition, and
quality requirenents, and other materials proposed for use in the work
conformto state specification. A certified copy of each m x design
and materials test reports, shall be submitted to: U S. Arny Corps of
Engi neers, CENVK-EC-G for review. The above m x design and materials
test report submittals shall be subnmitted during the project design

The m x design, and materials test report submttals, shall include
nanes of conpanies and contractor's performng the m x design and
testing, with a listing of all sources of materials and aggregates
proposed for use in the work. The listing shall include a point of
contact and tel ephone nunmber for each material type and source.

D. Construction testing: Portland cenment concrete, asphalt concrete

m xtures shall be tested during construction in accordance with state
specification, and certified | aboratory reports shall be submitted to
the Contracting Officer within 24 hours followi ng conpletion of the
test. In place density, conpacted thickness, and gradation testing for
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each course shall be acconplished in accordance with the requirenents
and testing frequency specified in the state specification. Were the
state specification testing frequency for subgrade, aggregate courses,
and surface courses is not defined or is greater than 1,000 square
nmeters, a mnimumtesting requirement of 1,000 square neters for each
course or lift shall be used. Al testing required on each course or
lift shall be acconplished prior to comenci ng construction of the next
course or lift. A certified copy of each test report for all testing
shall be submitted to the contracting officer within 24 hours foll ow ng
conpletion of the test. The materials testing |aboratory shall conform
to the state requirements for testing | aboratories.

E. Asphalt concrete shall conformto state specification section 605,
PLANT M X Bl TUM NOUS M XTURE - COWMERCI AL GRADE. The grade of asphalt
cenent shall not be changed wi thout an approved | aboratory m x design
It shall also conply with KDOT Special Provisions 90M 197 Lat est
Revi si on and 90M 0196 Latest Revision. A certified refinery analysis
fromthe proposed source shall be submtted with the m x design
Aggregates for asphalt concrete (bitum nous m xtures) shall conformto
state specification section 1103.

In addition the followi ng requirenments pertain:

The Total aggregate (coarse aggregate, fine aggregate, and ninera
filler passing the 75 um (No. 22 sieve) shall contain not |ess than 85
percent crushed material. Al bitumnous m xtures shall contain an
anti-stripping agent. AD-here LOF 65-00 LS as manufactured by ARR MAZ
Products, L.P. shall be added to the asphalt cenment at the rate of

0, 75% by wei ght of the asphalt cenent. O her asphalt anti-stripping
additives and their application rate may be used when proven equa
after testing in accordance with ASSHTO T 283-89. Asphalt concrete

m xtures shall be tested in accordance with ASSHTO T 283, and shal
have a retained strength of at |east 80 percent. Asphalt cenment shal
conformto ASSHTO MPI Performance Graded Asphalt Bi nder PG 64-22. The
asphalt concrete m x design shall conformto Asphalt Institute Ms-2,
sixth edition, Marshall M x Design Method, 75 blow criteria. The m X
design shall use the materials proposed for use in the work. The m x
design shall be acconplished by a commercial testing |aboratory
conformng to the requirenents of ASTM D 3666- 96a.

The percentage of |oss shall not be greater than 18 percent after five
cycl es when tested in accordance with ASTM C 88 usi ng nagnesi um sul fate
or 12 percent when using sodiumsulfate. At least 75 percent by weight
of coarse aggregate shall have at |east two or nore fractured faces
when tested in accordance with COE CRD-C 171. Fractured faces shall be
produced by crushing. The particle shape shall be essentially cubica
and the aggregate shall not contain nore than 20% percent, by weight,

of flat and el ongated particles (3:1 ratio of nmaxi mumto m ni mum when
tested in accordance with ASTM D 4791. Fine aggregate shall consist of
cl ean, sound, tough, durable particles. The aggregate particles shal
be free fromcoatings of clay, silt, or any objectionable material and
shall contain no clay balls. Al individual fine aggregate sources
shal | have a sand equival ent value not |ess than 45 when tested in
accordance with ASTM D 2419. The fine aggregate portion of the bl ended
aggregat e shall have an unconpacted void content not |ess than 43.0
percent when tested in accordance with ASTM C 1252 Met hod A.

M neral Filler shall be nonplastic material neeting the requirenents of
ASTM D 242. The absorption shall be tested in accordance with State
Specifications with a maximumlimt of 4.0 percent.
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Base course aggregates: Base course aggregates used for roads, parking
lots, and other surfaced areas shall be crushed aggregate conforming to
state specification subsection 1105, Type AB-1.

In addition the follow ng requirenents shall pertain

The portion of the aggregate passing the 0.425mm si eve shall have a
maxi mumlimt on plasticity index of 5 and liquid linmt of 25. The
percent passing the .075mm si eve shall be between 0 to 10 percent by
wei ght. The coarse aggregate shall not show nore than 40 percent | oss
after 500 revol utions when subjected to the Los Angel es abrasion test
in accordance with ASTM C 131. The coarse aggregate shall not exhibit
a loss greater than 18 percent weighted average, at five cycles, when
tested for soundness in nmagnesium sulfate in accordance with ASTM C 88.
The amount of flat and el ongated particles shall not exceed 20 percent
for the fraction retained on the 12. 5mm si eve nor 20 percent for the
fraction passing the 12.5mmsieve. A flat particle is one having a
ratio of width to thickness greater than 3; an elongated particle is
one having a ratio of length to width greater than 3. |n the portion
retai ned on each sieve specified, the crushed aggregate shall contain
at |least 90 percent by weight of crushed pieces having two or nore
freshly fractured faces with the area of each face being at |east equa
to 75 percent of the snallest md sectional area of the face. Wen 2
fractures are contiguous, the angle between planes of the fractures
nmust be at | east 30 degrees in order to count as two fractured faces.
Fi ne aggregate shall be natural sand or angul ar particles produced by
crushing stone or gravel that neets the requirements for wear and
soundness specified for coarse aggregate. The absorption shall be
tested in accordance with State Specifications with a maximumlimt of
4.0 percent. The Specific Gravity shall be tested in accordance with
State Specifications with a minimumlimt of 2.20.

The maxi mum density and opti mum noi sture content shall be determned in
accordance with ASTM D 1557, Method D. Compaction shall continue unti
each | ayer has a degree of conpaction that is at |east 100 percent of

| aboratory maxi num density through the full depth of the |ayer.

F. Bitum nous Prime Coat

Bi tum nous Prime Coat shall conformto state specification section 612,
and the requirenents herein. Bitunmi nous prine coat shall be: liquid
asphalt conformng to the requirenents of ASTM D 2027, designation
MC-30 or MC-70, at the Contractor's option, except that only MC 30
shal | be used on dense graded base courses if MC-70 does not adequately
penetrate the base course material. 1In lieu of cut-back asphalt, the
Contractor may use cationic emulsified asphalt conformng to the

requi renents of ASTM D 2397, designation CSS-1 or CSS-1h

G Bitum nous Tack Coat

Unl ess ot herwi se directed or required, bitum nous material shall be
emul sified asphalt conforming to the requirements of ASTM D 977,
designation SS-1 or SS-1h or cationic emulsified asphalt conforming to
the requirenents of ASTM D 2397, designation CSS-1 or CSS-1h

H Portland cenent concrete construction: Concrete pavenent
construction shall conformto UFGS specification section 03300.

Steel Reinforcenent for use in pavenents shall conformto state
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specifications, and to the requirements specified in other sections.

| . Base course aggregates used for roads, parking lots, and other
surfaced areas shall be crushed aggregate conformng to state
speci fication subsection 1105, Type AB-1.

J. Traffic Signage: Signs shall conformto state specification
subsecti on 825.

1.4 Secti on 02555A, PREFABRI CATED UNDERGROUND HEATI NG COOLI NG DI STRI BUTI ON
SYSTEM

This gui de specification covers the requirenents for prefabricated
underground distribution systemfor chilled water systens.

1.4.1 Underground Chilled Water Piping

Underground chill ed water piping shall extend fromthe nmechanical roomto
t he packaged, air cooled, rotary screw liquid chiller as required in
Section 01016, MECHANI CAL REQUI REMENTS.

1.4.2 Low Tenperature Hot Water and Dual Tenperature \Water

Thi s gui de specification also covers the requirenents for prefabricated
underground distribution systemfor |ow tenperature hot water systems (Il ess
than 95 degrees C) and dual tenperature water systens. Delete al

requi renents for |low tenperature hot water systems (less than 95 degrees C
and dual tenperature water systems fromthis specification

1.4.3 Casing Materia

Casing naterial shall be non-netallic and shall be as reconmended by the
manuf acturer of the piping systemfor use with the carrier pipe. Wen
different materials are provided for the casing material and the carrier

pi pe, the contractor shall denmpstrate with manufacture's published data
that differential material expansion rates between the casing material and
the carrier pipe shall not |ead to product failure.

1.5 Secti on 02556A, GAS DI STRI BUTI ON SYSTEM
Thi s gui de specification covers the requirenments for natural or
manuf actured gas distribution systens designed in accordance with ASME
B31. 8.

1.5.1 Nat ural Gas
The facility is to be supplied with natural gas. Delete all references to
liquefied petroleumgas (LPG or manufactured gas systens fromthis
speci fication.

1.5.2 Pol yet hyl ene Pi pe
Al'l underground natural gas piping shall be polyethylene pipe. Delete al
references to other material types for underground gas piping fromthis
speci fication.

1.6 SECTI ON 02620, SUBDRAI NAGE SYSTEM

The contractor edited specification section shall include the follow ng
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mat eri al physical characteristics and perfornance criteria:
A. Al specification submittals shall be designated "FIO
B. Pipe specified shall be perforated plastic pipe.

C. Drainage aggregate shall conformto KDOT Standard Specification
Secti on

D. Filter Fabric shall be
7 SECTI ON 02630, STORM DRAI NAGE
7.1 Material and Performance Criteria

The contractor edited specification section shall include the follow ng
mat eri al physical characteristics and performance criteria:

A. Al specification submittals shall be designated "FI O
B. Submttals of pipe sanples is not required.

8 SECTI ON 02831, FENCI NG

8.1 Material and Performance Criteria

The contractor edited specification section shall include the follow ng
mat eri al physical characteristics and performance criteria:

A. Chainlink fabric shall be either zinc or alum numcoated 9-gage wire
woven in a 50 mmnesh. Tie wires shall be 9-gage gal vani zed steel wire.

B. Al specification submttals shall be designated "FIC".
9  SECTI ON 02921A SEEDI NG and/ or 02922A, SODDI NG

The contractor edited specification section shall include the follow ng
mat eri al physical characteristics and perfornance criteria:

9.1 Seedi ng and Soddi ng

Seed M xture
M xt ure: % M xture Kg per 100 Sgq Meter

Turf Type Fescue

Festuca arundi nacea Bonsai 100 2.5
(turf type fescue Finelawn 8855
dwar f vari eti es) Shortstop
Tomahawk

Monar ch

Must ang

Twi | i ght

A ympi c

Houndog

Apache

Notes: Any of the seed varieties |listed above may be used singularly or in
conbi nati on.
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100% 2.5 kg/ 100 sq neter

shal |l not exceed 1 percent by weight of the total mxture. Wet,
ot herwi se danaged seed shall be rejected. Seed m xing shall be
by the seed supplier prior to delivery to the site. M ninum 85%
seed. Bulk quantities of seed shall be | abel ed.

-- End of Section --
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SECTI ON 02620

SUBDRAI NAGE SYSTEM
08/ 97

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.

AASHTO M-294 {1994) Corrugated-Polyethylene Pipe,—

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

ASTM A 27/ A 27M (1996)Steel—GCastings—GCarbon,—for—Ceneral—
Gasti-ngs
ASTM-A—48 9943y Gray—tron—-GCastings
5 )2 (19890) Zi : o Gal , \ Coat
ASTM-A-227-A227M 1993)—Steel—\W+e,—Col-d-bBrawn—for—
hanioal Sor |
ASTM-A-229/ A-229M {1993) Steel-Wre, O -Tenpered-for—
hanical .
ASTM-A—760/-A—760M 1995b) Cor+ugated—Steel—Pipe—
Ll et F : ,
ASTM-A—F62/-A-—762M 1995a) Corrugated—Steel—Pper—Polyrer—
Precoatedfor—Sewers—and-Drains
ASTM-B—745/-B-745M gi3fEi;fi;FHgaLed—ALanknankpkpe—#ep—Semer—
ASTM-C4 (1996) Cl-ay Drain—File
ASTM-C14 1995) Conerete—Sewer—Storm-Drai-A—and—
Cul-vert—Pipe



ASTM-C444

ASTM C 478

ASTM-C-654

ASTM-C—700

ASTM D 1751

ASTM D 1752

ASTM D 3034

ASTM D 3212

ASTM F 758

ASTM F 949

DACA41- 03- R- 0008- 0002

5 . S
{1995) Perforated Concrete Pipe

(1996) Precast Reinforced Concrete Manhol e
Sect i ons

{1995) PorousConcrete Pipe

Strength,—Standard-Strength,—and Perforated

(1983; R 1991) Prefornmed Expansion Joi nt
Filler for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bi t um nous Types)

(1984; R 1996) Preforned Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

(1994) Type PSM Pol y(Vi nyl Chloride) (PVQ
Sewer Pipe and Fittings

(1992) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastonmeric Seals

F. .

(1993) Smooth-Wall Poly(Vinyl Chloride)
(PVC) Plastic Underdrain Systens for
H ghway, Airport, and Simlar Drainage

(1994) Pol y(Vinyl Chloride) (PVC

02620- 2



1.

1.

1.

DACA41- 03- R- 0008- 0002
Corrugat ed Sewer Pipe Wth a Snooth
Interior and Fittings
2 SUBM TTALS
CGovernnment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:
SD-13 Certificates
Filter Fabric;, ———JGA-RE. Pipe for Subdrains; ——FGA- RE.
Certifications fromthe manufacturers attesting that materials neet
specification requirements. Certificates are required for drain pipe,
drain tile, fittings, and filter fabric.

SD- 14 Sanpl es

Filter Fabric;, ——3FIO RE. Pipe for Subdrains; ——FI O RE

Sanples of filter fabric, pipe, and pipe fittings, before starting the work.

.3 DELI VER, STORAGE, AND HANDLI NG

. 3.1 Delivery and Storage

Materials delivered to site shall be inspected for damage, unl oaded, and
stored with mninmumhandling. Materials shall not be stored directly on
the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. During shipment and storage, filter fabric shall be wapped in
burlap or simlar heavy duty protective covering. The storage area shall
protect the fabric frommud, soil, dust, and debris. Filter fabric
materials that are not to be installed i mediately shall not be stored in
direct sunlight. Plastic pipe shall be installed within 6 nonths fromthe
dat e of manufacture unl ess ot herw se approved.

3.2 Handl i ng
Materials shall be handled in such a manner as to insure delivery to the

trench in sound undanmaged condition. Pipe shall be carried and not dragged
to the trench.

4 [Enter Appropriate Subpart Title Here] :-4—NMASURENENT-AND-PAYNENT




DACA41- 03- R- 0008- 0002

PART 2 PRODUCTS
2.1 Pl PE FOR SUBDRAI NS
Pi pe for subdrains shall be of the types and sizes indicated.

. hall_be O o - | :
ASTM-C-14—usi-ng—ASTM-C-150-porttand-cenent—Type [ H}-[V}—
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2.1.2 Pl astic Pipe

Pl astic pipe shall contain ultraviolet inhibitor to provide protection from
exposure to direct sunlight.

2.1.2.1 [Enter Appropriate Subpart Title Here] 2433431 —
Lonitril ! 5 'ABS) Pipi

2.1.2.2 Pol yvi nyl Chloride (PVC) Pipe and Fittings

Pol yvinyl chloride (PVC) pipe and fittings shall conformto FASTM D 30343,
Type PSMwith a maxi mum SDR of 35, with flexible elastomeric seal joint or
ASTM F 758, Type PS 46, or FASTM F 949} for corugated sewer pipe-[ASTMF
#58—TFype—PS46}.
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1.2.3 Pi pe Perforations

Water inl et ar ea shaII be a m nimum of 1,058.4 nm squared per |inear neter—

— Manuf acturer's standard perforated
p|pe whi ch essentially neets these requi renments may be substituted with
prior approval of the Contracting Oficer.

a. Circular Perforations in Plastic Pipe: Circular holes shall be
cleanly cut not nore than 9.5 nn1é3#8—¥neh}——or | ess than 4.8 mm
3416—+nehy— in diameter and arranged in rows parallel to the
| ongi tudi nal axis of the pipe. Perforations shall be
approxi mately 76.2 mm {3—inches)——center-to-center al ong rows.

The rows shall be approximately 38.1 mm {+-3/2-ineches})—apart and
arranged in a staggered pattern so that all perforations lie at

t he m dpoi nt between perforations in adjacent rows. The rows
shal | be spaced over not nore than 155 degrees of circunference.
The spigot or tongue end of the pipe shall not be perforated for a
l ength equal to the depth of the socket, and perforations shal
continue at uni form spacing over the entire |l ength of the pipe.

b. Slotted Perforations in Plastic Pipe: Circunferential slots shal
be cleanly cut so as not to restrict the inflow of water and
uniformy spaced along the length and circunference of the tubing.

Wdth of slots shall not exceed 3.2 mm {/8-ineh)—nor be |ess
than 0.8 mmr—{&/32ineh). —The length of individual slots shal

not exceed 31.75 nm -t 4-inehy— on 80 nm (3—ineh)—di aneter
tubi ng, 10 percent of the tubing inside nom nal circunference on
100 to 200 mMm (4to-8-inechy—dianeter tubing, and 63.5 mm (2-4/2—
Faehy——on 250 mm (20—+ineh)—dianeter tubing. Rows of slots shal

be symmetrically spaced so that they are fully contained in 2
guadrants of the pipe. Slots shall be centered in the valleys of
the corrugations of profile wall pipe.

2 FI LTER FABRI C

Filter fabric shall be a pervious sheet of polyester, nylon, or

pol ypropyl ene fil anents woven or otherwi se forned into a uniformpattern

wi th distinct and neasurabl e openings. The filter fabric shall provide an
equi val ent opening size (AOS) no finer than the US Standard Si eve No.
F——170 and no coarser than the US Standard Sieve No. k—————}lOO ACS is
defined as the nunber of the US Standard si eve havi ng openi ngs closest in
size to the filter fabric openings.

The
filaments shall consist of a long-chain synthetic polynmer conposed of at
| east 85 percent by weight of propylene, ethylene, or vinylidene-chloride,
and shall contain stabilizers and/or inhibitors added to the base plastic
to make the filaments resistant to deterioration due to ultraviolet and
heat exposure.} The fabric shall have a n1n|nun1phy3|cal strengt h of

F——1444.8 N per neter {{—1} pounds—per—ineh)— in any direction when

tested in accordance with ASTM D 5034 using the grab test method with 645. 2
square mm (+-sgquare—+t+neh—fj aws and a constant rate of travel of 304.8 mm
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{12 ineches)—per nminute. Elongation at failure shall be between [30}—

F——1 and 70— percent. The fabric shall be constructed so that
the filaments will retain their relative position with respect to each

other. [The edges of the fabric shall be selvaged or otherw se finished to
prevent the outer mat eri al fr0n1pull|ng amay fr0n1the fabr|c } —%Ihe—#abpee—

.3 DRAI NAGE STRUCTURES

. 3.1 Concrete

Except for precast concrete, reinforcement shall conformto the

requirenments for fF21}f——131— MPa concrete in Section 03300 CAST-I N PLACE

STRUCTURAL CONCRETE. The concrete m xtures shall have air content, by

vol ume of concrete, based on neasurenments nade i nmedi ately after discharge

fromthe nmixer of 5 to 7}—f3—+te—6} percent when coarse-aggregate nmaxi mum

size is 38.1 mm (-4, 2 ineches)—or smaller. Air content shall be

determ ned in accordance with ASTM C 231. The concrete covering over stee

reinforcing shall be not |ess than 25.4 m—{++neh)— thick for covers and

not less than 38.1 mm {(+-3/2 inches)—thick for walls and fl oori ng.

Concrete covering deposited directly against the ground shall be at |east

76.2 mm (3—+nehes)—thick between the steel and the ground.

Expansion-joint filler material shall conformto ASTM D 1751 or ASTM D 1752.
Exposed concrete surfaces, such as drai nage structures that forma

continuation of concrete curbs and gutters, shall be given a protective

coating of linseed oil as specified in Section 02511 CONCRETE SI DEWALKS AND

CURBS AND GUTTERS

3.2 Mort ar

Mortar for pipe joints and connections to other drainage structures shal

be conposed of one part by vol une of portland cenment and two parts of sand.
The quantity of water in the m xture shall be sufficient to produce a stiff
wor kabl e nmortar. Water shall be clean and free of injurious acids,

al kalies, and organic inpurities. The nortar shall be used within 30
mnutes fromthe tine the ingredients are nixed with water

3.3 Manhol es and Appurtenances

3.3.1 Precast Rei nforced Concrete Manhol e Risers and Tops

Precast reinforced concrete manhole risers and tops shall conformto ASTM C
478.
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.4 SUBDRAI'N FI LTER AND BEDDI NG MATERI AL

Subdrain filter and bedding material shall be washed sand, sand and gravel,
crushed stone, crushed stone screenings, or slag conposed of hard, tough
durabl e particles free fromadherent coatings. Filter material shall not
contain corrosive agents, organic matter, or soft, friable, thin, or

el ongated particles and shall be evenly graded between the limts specified
in TABLE |. Gadation curves will exhibit no abrupt changes in slope
denoting skip or gap grading. Filter materials shall be clean and free
fromsoil and foreign nmaterials. Filter blankets found to be dirty or

ot herwi se contani nated shall be renoved and replaced with material neeting
the specific requirements, at no additional cost to the Governnent.
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TABLE |. FILTER GRADATI ON
Si eve Percent—by - Vei-ght—Passi-ng
Desi gnhati on Gradation-A—Gradation-B—Gradation-C Percent
by Wi ght Passi ng

38 nm (1-1/2 inch) 100

25.0 mm (1 inch) 95-100

12.5 nm (1/ 2 inch) 25-60

4.75 mm (No. 4) 0-10

75um (No. 200) 0-2

PART 3 EXECUTI ON
3.1 EXCAVATI ON AND BEDDI NG FOR SUBDRAI N SYSTEMS

Trenchi ng and excavation, including the removal of rock and unstable
material, shall be in accordance with Section 02222 EXCAVATI ON, TRENCHI NG
AND BACKFI LLI NG FOR UTI LI TIES SYSTEMS. Beddi ng material shall be placed in
the trench as indicated or as required as replacenent materials used in

t hose areas where unstable naterials were renoved. Conpaction of the
beddi ng material shall be as specified for cohesionless material in Section
02222 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

3.2 MANHOLES-AND-FLUSHI NG AND OBSERVATI ON RI SERS

3.2.1 Fl ushi ng and Cbservation Ri sers

Fl ushi ng and observation riser pipes with frames and covers shall be
installed at the locations indicated. R sers shall be constructed of

precast concr et e—vit+rified—elay— or fgal vani zed}|bituri-reus—coated]—

corrugated netal pipe. Joining of riser pipes to the subdrain system shal
be as i ndicated.

3.3 | NSTALLATI ON OF FILTER FABRI C AND PI PE FOR SUBDRAI NS
3.3.1 Installation of Filter Fabric
3.3.1.1 Overl aps on Perforated or Slotted Pipes

One layer of filter fabric shall be wrapped around perforated or slotted
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coll ector pipes in such a manner that |ongitudinal overlaps of fabric are
in unperforated or unslotted quadrants of the pipes. The overlap shall be
at least 50 nm The fabric shall be secured to the pipe in such a nmanner
that backfill material will not infiltrate through any fabric overl aps.

3.3.1.2 Installati on on Open-Joint Pipe
One layer of filter fabric shall be wapped around open joints. The
overl ap should be at |east 50 mm The fabric shall be secured to the pipe
in such a manner that backfill material will not infiltrate through the
overlap or the edges of the fabric to either side of the open joint.
3.3.1.3 Trench Lining and Overl aps

Trenches to be lined with filter fabric shall be graded to obtain snmpoth

side and bottom surfaces so that the fabric will not bridge cavities in the
soil or be damaged by projecting rock. The fabric shall be laid flat but
not stretched on the soil, and it shall be secured with anchor pins.

Overl aps shall be at |east ———325 nm and anchor pins shall be used
al ong the overl aps.

3.3.2 Install ati on of Pipe for Subdrains
3.3.2.1 Pi pel ayi ng

Each pi pe shall be carefully inspected before it is laid. Any defective or
damaged pi pe shall be rejected. No pipe shall be laid when the trench
conditions or weather is unsuitable for such work. Water shall be renoved
fromtrenches by sunp punping or other approved nethods. The pipe shall be
laid to the grades and alignnent as indicated. The pipe shall be bedded to
the established gradeline. Perforations shall be centered on the bottom of
the pipe. Pipes of either the bell-and-spigot type or the

t ongue- and- groove type shall be laid with the bell or groove ends upstream
Al'l pipes in place shall be approved before backfilling.

3.3.2.2 Joi ntings
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fa. Polyvinyl Chloride (PVC) Pipe: Joints shall be in accordance
with the requirenents of ASTM D 3034, ASTM D 3212, or ASTM F 949.

3.4 | NSTALLATI ON OF AND BACKFI LLI NG FOR BLI ND OR FRENCH DRAI NS

Filter material shall be placed as indicated and conpacted as specified for
cohesionl ess materials in Section 02222 EXCAVATI ON, TRENCHI NG AND
BACKFI LLI NG FOR UTI LI TIES SYSTEMS. Filter material shall extend to a
suitable outlet or to an outlet through a pipeline as indicated. Overlying
backfill material shall be placed and conpacted as specified in Section
02222 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

3.5 | NSTALLATI ON OF FI LTER MATERI AL AND BACKFI LLI NG FOR SUBDRAI NS

After pipe for subdrains has been laid, inspected, and approved, filter
material shall be placed around and over the pipe to the depth indicated.
The filter material shall be placed in layers not to exceed 200 nm thick
and each layer shall be [saturated-byflooedingl—|thoroughly conpacted by
nmechani cal tanpers to obtain the required density. Conpaction of filter
material and the placenment and conpaction of overlying backfill materia
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shal |l be in accordance with the applicable provisions specified in Section
02222 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

3.6 TESTS

3.6.1 Pi pe Test

Strength tests of pipe shall conformto field service test requirenents of

t he Federal—Speecification,—ASTM specification
covering the product (paragraph Pl PE FOR SUBDRAI NS) .

-- End of Section --
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SECTI ON 02714A

DRAI NAGE LAYER
07/ 01

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 SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 29/ C 29M (1997) Bulk Density ("Unit Wight") and
Voi ds i n Aggregate

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

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

ASTM C 131 (1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and Inpact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es
: . . B . .
ASTM D 75 (1987; R 1997) Sanmpling Aggregates
: v : . :
ASTM-D-946 (1982;—R-1999) Penetration-Gaded-Asphalt—
- , ) - !
ASTM-BD-1250 1980 R 1997el ) Petroleum-Measurenrent—
Fables
ASTM-D-1856 (1995a) Recovery—of -Asphalt—From-Soluti-on—
By—Abson-Method
. . . .
ASTM-D-2172 §19959.€93U‘ tat-ve—Bxtract-on—oi—B-tune
ASTM D 2487 (2000) dassification of Soils for

Engi neeri ng Purposes (Unified Soi
Classification Systen)

ASTM D 2922 (1996el ) Density of Soil and

Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)
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ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock In Place by Nucl ear Methods (Shall ow
Dept h)

- , . : .

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

ASTM E 548 (1994el) Ceneral Criteria Used for
Eval uati ng Laboratory Conpetence

1.2 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
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

WaybilI's and Delivery Tickets; | .o 1 RE

Certified waybills and delivery tickets for all aggregates
materials actually used.

SD-06 Test Reports

Sanpling and Testing; [ }C, }RE

o]

Copies of field test results within 24 hours of conpletion of
tests.

Approval of Materials; G |——FEC GD

Mat erial sources and material test results prior to field use.

Eval uation; | }C | }RE

Test section construction report.

1.2 UNH—PR-CESNOT USED
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.4 SYSTEM DESCRI PTI ON

The Contractor shall build a drainage | ayer under the pavenents as
i ndi cated on drawi ngs and the drai nage | ayer shall consist of Rapid
Drai ning Material (RDM

.3 FI ELD COVPACTI ON

Fi el d conpaction requirements shall be based on the results of a test
section constructed by the Contractor, using the nmaterials, methods, and
equi prent proposed for use in the work. The test section shall neet the
requi renents of paragraph TEST SECTI ON

.4 EQUI PMENT

4.1 Ceneral Requirenents

Al plant, equipnent, and tools used in the perfornance of the work will be

subj ect to approval before the work is started and shall be maintained in
sati sfactory working condition at all tines.
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1.4.2 Pl acenent Equi pnent
An asphalt paving machi ne shall be used to place drainage | ayer materi al
Al ternate methods may be used if it can be denbnstrated in the test section
that these nethods obtain the specified results.

1.4.3 Conpacti on Equi prent

A dual or single snooth 10 ton (min.) vibratory drumroller which provides
a maxi mum conpactive effort w thout crushing the drainage |ayer aggregate
shal |l be used to conpact drainage |ayer nateri al

1.5 WEATHER LI M TATI ON

Drai nage | ayer material shall be placed when the atnospheric tenperature is
above 2 degrees C. Areas of conpleted drainage |ayer or underlying
courses that are damaged by freezing, rainfall, or other weather conditions
or by contamination from sedinents, dust, dirt, or foreign naterial shal

be corrected by the Contractor to neet specified requirenents.

1.6 SAMPLI NG AND TESTI NG
1.6.1 Ceneral Requirenents

Sanpling and testing shall be the responsibility of the Contractor
Sanpling and testing shall be performed by an approved comrercial testing
| aboratory, or by the Contractor subject to approval. |If the Contractor
elects to establish testing facilities of his own, approval of such
facilities shall be based on conpliance with ASTM E 548, and no work
requiring testing will be permtted until the Contractor's facilities have
been inspected and approved. The first inspection of the facilities wll
be at the expense of the Governnent and any subsequent inspections required
because of failure of the first inspection shall be at the expense of the
Contractor. Such costs will be deducted fromthe total anount due the
Contractor. Drainage |layer materials shall be tested to establish
conpliance with the specified requirenents.

1.6.2 Sanpl i ng
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Aggr egat e sanpl es shall be taken in accordance with
3 3 ha 3 n ord Mt h A D /

1.6.3 Test Met hods

1.6.3.1 Si eve Anal yses
Si eve anal yses shall be made in accordance with ASTM C 117 and ASTM C 136.

1.6.3.2 Density Tests
Field density tests for RDM drai nage | ayers shall be nmamde in accordance
with ASTM D 2922 by Direct Transm ssion Method for the full depth of the
l[ift. Wen using this nethod, ASTM D 3017 shall be used to deternine the
noi sture content of the aggregate drainage |layer material. The calibration
curves furnished with the noisture gauges shall be checked al ong with
density calibration checks as described in ASTM D 3017. The calibration
checks of both the density and noi sture gauges shall be nade by the
prepared containers of material method, as described in paragraph
"Calibration" of ASTM D 2922, on each different type of material being
tested at the beginning of a job and at intervals as directed by the
Contracting O ficer.

1.6.3.3 Soundness Test
Soundness tests shall be nade in accordance with ASTM C 88.

1.6.3.4 Los Angel es Abrasion Test
Los Angel es abrasion tests shall be nade in accordance with ASTM C 131

1.6.3.5 Flat or Elongated Particles Tests

Fl at and/or elongated particles tests shall be nmade in accordance with ASTM
D 4791.

1.6.3.6 Fractured Faces Tests
VWhen aggregates are supplied fromcrushed gravel, approved test nethods
shal |l be used to assure the aggregate neets the requirenents for fractured
faces in paragraph AGGREGATES.

1.-8- 3.7 Bi-turenExtraction
Bi-turen—extracti-on-testsshall—be madein—accordance wth-ASTM-D- 2172~

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

a. Sieve Analysis including 0.02 mr size materi al

b. Flat and/or elongated particles
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c. Fractured Faces
d. Los Angel es abrasion.
e. Soundness.

6.5 Testing Frequency

6.5.1 Aggregat e Drai nage Layer

Field density and noi sture content tests shall be perforned at a rate of at
| east one test for every 206200500 square neters or fraction thereof for
each turning—pad-and-otherareas—as—shown—of conpleted area and not | ess
than one test for each day's production. Sieve analyses shall be perfornmed
at a rate of at |east one test for every 2001000 square neters or
fraction thereof, of conpleted area or fraction thereof. Soundness tests,

Los Angel es abrasion tests, fractured faces tests and flat and/or el ongated
particles tests shall be perforned at the rate of one test for every 12,0300

—square—neters?2, 000 or fraction thereof, of production

1

6.6 Approval of Materials

1.6.6.1 Aggr egat e

The aggregate source shall be selected at |east [60}f———} days prior to
field use in the test section. Tentative approval of the source will be
based on certified test results to verify that materials proposed for use
nmeet the contract requirenments. Final approval of both the source and the
material will be based on test section performance and tests for gradation
soundness, Los Angel es abrasion, flat and/or elongated particles tests and
fractured faces tests. For aggregate drai nage |layer naterials, these tests

shal |l be perforned on sanples taken fromthe conpleted and conpacted
drai nage | ayer course within the test section. —Fer—bitumnous—or—cenrent—

sLab+L+zed—dFa+nage—LayeF—HaLeF+a#T—ghese—LesL§—shg##—be—pe##e#ne§—gn—
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1  AGGREGATES

Aggregates shall consist of clean, sound, hard, durable, angular particles
of crushed stone, or crushed gravel which nmeet the specification
requirements. The aggregates shall be free of silt, and-—clay, and shale as
defined by ASTM D 2487, vegetable nmatter, and other objectionable materials
or coatings.

.11 Aggregate Quality

The aggregate shall have a soundness | oss not greater than 18 percent

wei ght ed average at 5 cycles when tested in magnesium sulfate in accordance
with ASTM C 88. The aggregate shall have a percentage of |oss on abrasion
not to exceed 40 after 500 revolutions as deternm ned by ASTM C 131. The
percentage of flat and/or elongated particles shall be determ ned by ASTM D
4791 with the followi ng nodifications. The aggregates shall be separated
into 2 size fractions. Particles greater than 12.5 nm sieve and particles
passing the 12.5 mm sieve and retained on the 4.75 nm sieve. The
percentage of flat and/or elongated particles in either fraction shall not
exceed 20. A flat particle is one having a ratio of width to thickness
greater than 3; an elongated particle is one having a ratio of length to

wi dth greater than 3. When the aggregate is supplied fromnore than one
source, aggregate from each source shall mneet the specified requirenents.
When the aggregate is supplied fromcrushed gravel it shall be nanufactured
fromgravel particles, 90 percent of which by weight are retained on the
maxi mum si ze sieve listed in TABLE|I. In the portion retained on each
sieve specified, the crushed gravel shall contain at |east 90 percent by
wei ght of crushed pieces having two or nore freshly fractured faces with
the area of each face being at |east equal to 75 percent of the small est

m dsectional area of the face. Wen two fractures are contiguous, the
angl e between planes of the fractures nust be at |east 30 degrees in order
to count as 2 fractured faces.

1.2 Gradation Requirenents

Drai nage | ayer aggregates shall be well graded within the lints specified
in TABLE 1.

TABLE |. GRADATI ON OF DRAI NAGE LAYER MATERI AL

Per cent age by Wi ght Passi ng Square- Mesh Sieve

Si eve Rapi d draining
Desi gnati on Mat eri al (RDM)
37.50 nm 100
25. 00 nm 70- 100
19. 00 mMm 55-100
12.50 mm 40- 80

9.50 mMm 30- 65
4.75 mm 10- 50
2.36 mm 0- 25
1.18 mm 0-5

NOTE 1: The values are based on aggregates of uniformspecific gravity,
and the percentages passing the various sieves may require appropriate
correction by the Contracting O ficer when aggregates of varying specific
gravities are used.

02714A-7



DACA41- 03- R- 0008- 0002

NOTE 2: For RDM the coefficient of uniformty (CU shall be greater than
3.5. (CU = D60/D10). The contractor is responsible for adjusting the RDM
gradation within the ranges listed in Table | to provide a stable
construction surface for the proposed equi pnent and met hod of transporting
materi al s.

3.

3.

1 STOCKPI LI NG AGGREGATES

Aggregates shall be stockpiled at |ocations designated by the Contracting
Oficer. Stockpile areas shall be cleared and | eveled prior to stockpiling
aggregates. Aggregates shall be stockpiled to prevent segregati on and
contam nati on. Aggregates obtained fromdifferent sources shall be

st ockpil ed separately.

2 TEST SECTI ON
2.1 Dat a

A test section shall be constructed to evaluate the ability to carry
traffic, including placenent of overlaying naterial and the
constructability of the drainage |ayer including required mXxing,

pl acenent, and conpaction procedures. Test section data will be used by
the Contracting Officer to validate the required nunber of conpaction
passes given in paragraph Conpaction Requirenents and the field dry density
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requirenents for full scale production
3.2.2 Schedul i ng

The test section shall be constructed a m ni mum of [30}—f——— days prior
to the start of full scale production to provide sufficient tinme for an
eval uation of the proposed materials, equipnent and procedures including
CGovernment QA testing.

3.2.3 Location and Si ze

The test section shall be placed L nside the production paving limts

courses and subgrade preparation, required for the pavenment section, shal

be conpl eted, inspected and approved in the test section prior to
constructing the drainage |layer. The test section shall be a m nimum of [E30
}—3F m long and two full paving | anes wi de side by side.

3.2. 4 Initial Testing

Certified test results, to verify that the materials proposed for use in
the test section neet the contract requirenments, shall be provided by the
Contractor and approved by the Contracting Officer prior to the start of
the test section.

3.2.5 M xi ng, Pl acenent, and Conpaction

M xi ng, placenent, and conpaction shall be acconplished using equi pnent
neeting the requirenents of paragraph EQU PMENT. Conpaction equi prent
speed shall be no greater than 2.4 knf hour. Conpaction shall start from
t he outside edges of the paving | ane and proceed to the centerline of the
l[ift being placed. The roller shall stay a mnimum of one half the roller
width fromthe outside edge of the drainage | ayer being placed until the
desired density is obtained. The outside edge shall then be rolled.

3.2.6 Procedure
3.2.6 RDM Aggr egat e Drai nage Layer Tests

The test section shall be constructed with aggregate in a wet state so as
to establish a correl ati on between nunber of roller passes and dry density
achi evabl e during field production. Three separate areas within the test
section shall be designated, each area shall be tested for density,

noi sture, and gradation. All testing shall be conpleted in the mddle
third of the test section being placed. Density and noisture content tests
shal | be conducted in accordance with ASTM D 2922 and ASTM D 3017. Sieve
anal ysis tests shall be conducted on sanples, taken adjacent to the density
test locations. One set of tests (i.e. density, npoisture, and sieve

anal ysis) shall be taken before the third conpaction pass and after each
subsequent conpaction pass at three separate |ocations as directed by the
Contracting Officer. A pass shall be considered the nmovenent of a roller
over the drainage |ayer area for one direction only. Conpaction for the
RDM shal | consi st of a naxi mumof 5 passes in the vibrating state and one
final pass in the static state. Conpaction passes and density readings
shall continue until the difference between the average dry densities of
any two consecutive passes is |less than or equal to 16 kg per cubic neter
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2.7 Eval uati on

Wthin 10 days of conpletion of the test section, the Contractor shal
submit to the Contracting Oficer a Test Section Construction Report
conplete with all required test data and correlations. The Contracting
Oficer will evaluate the data and validate the required nunber of passes
of the roller, the need for a final static pass of the roller, and provide
the dry density for field density control during construction.

.3 PREPARATI ON OF UNDERLYI NG COURSE

Prior to constructing the drai nage |ayer, the underlying course shall be

cl eaned of all foreign materials. During construction, the underlying
course shall contain no frozen material. The underlying course shal
conformto Section 02721 SUBBASE COURSES. Ruts or soft yielding spots in

t he underlying courses having i nadequate conpaction and devi ati ons of the
surface fromthe requirenents set forth herein shall be corrected by

| ooseni ng and renpvi ng soft or unsatisfactory material and by adding
approved material, reshaping to line, and grade, and recompacting to
specified density. The finished underlying course shall not be disturbed
by traffic or other operations and shall be nmaintained by the Contractor in
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a satisfactory condition until the drainage |ayer is placed.
3.4  TRANSPORTI NG MATERI AL

3.4.1 Aggr egat e Drai nage Layer Materi al

Aggregate drainage |ayer material shall be transported to the site in a
manner whi ch prevents segregation and contaminati on of naterials.

3.5 PLACI NG
3.5.1 CGeneral Requisites

Drai nage | ayer material shall be placed on the underlying course in lifts
of uni formthickness using equiprment neeting the requirenents of paragraph
EQUI PMENT. When a conpacted | ayer 150 nm or less in thickness is
required, the material shall be placed in a single lift. Wen a conpacted
| ayer in excess of 150 mmis required, the material shall be placed in
lifts of equal thickness. No lift shall exceed 150 nmor be less than 75
mm when conpacted. The lifts when conpacted after placenent shall be true
to the grades or levels required with the | east possible surface
di sturbance. \Where the drainage layer is placed in nore than one lift, the
previously constructed |ift shall be cleaned of |oose and foreign materi al
Such adjustments in placing procedures or equi prent shall be nade to
obtain true grades and mnim ze segregati on and degradati on of the drai nage
| ayer material. Choke stone used to-stabilize the surface of the OSM-shal—
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.5.4 Hand Spreadi ng

In areas where machi ne spreading is inpractical, drainage |ayer materia
shal |l be spread by hand. The material shall be spread uniformy in a | oose
| ayer to prevent segregation. The material shall conformto the required
grade and thickness after conpaction

.6 COVPACTI ON REQUI REMENTS

Conpaction shall be acconplished using rollers nmeeting the requirenents of
par agraph EQUI PMENT and operating at a rolling speed of no greater than 2.4
km per hour. Each lift of drainage material, including shoul ders when

speci fied under the shoul ders, shall be conpacted with the nunber of passes
of the roller as follows: RDM nmaterial shall use 4 passes in the vibratory
state and one in the static. Cenrent—or Bitumnous—stabilized OGM-naterial—
shalH—use 3 passes—in-the vibratory state-and-onein-the statiec state— OG-
stabilizedw-th choke stone -shall use 4 passes—in-the vibratory state on—
state-w-th-wetting—The Contracting Officer will validate the nunber of
roll er passes after the test section is evaluated and before production
starts. In addition, a mnimumfield dry density, as specified by the
Contracting O ficer, shall be maintained. |If the required field dry

density is not obtained, the nunber of roller passes shall be adjusted in
accordance with paragraph DEFI ClENCIES. Aggregate shall be conpacted in a
noi sture state as determined in the test section. Excessive rolling
resulting in crushing of aggregate particles shall be avoided. Choke-stone—

—In all places not accessible to the rollers, the drainage |ayer materia
shal | be conpacted wi th nechani cal hand operated tanpers.
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7 FI NI SHI NG

The top surface of the drainage |ayer shall be finished after fina
conpaction as determined fromthe test section. Adjustments in rolling and
finishing procedures shall be nade to obtain grades and ninimze
segregation and degradati on of the drainage |ayer materi al

. 8 EDGES OF DRAI NAGE LAYER

Shoul der material shall be placed al ong the edges of the drai nage | ayer
course in a quantity that will conpact to the thickness of the |layer being
constructed. At least 10.3 m w dth of the shoul der shall be rolled and
conpacted sinultaneously with the rolling and conpacting of each lift of

t he drai nage | ayer.

. 8 SMOOTHNESS TEST

The surface of the top lift shall not deviate nore than 10 mm {(3/8—ineh)}—
when tested with either a 3-05-m{10-foot)or—3.66 m {12 foot)

strai ghtedge applied parallel with and at right angles to the centerline of
the area to be paved. Deviations exceeding 10 mm shall be corrected in
accordance with paragraph DEFI Cl ENCI ES.

.9 THI CKNESS CONTRCL

The conpl eted thickness of the drainage |ayer shall be within 13 nmm of the
t hi ckness indicated. Thickness shall be neasured at intervals providing at

| east one neasuremnment for each 500 square neters of drainage |ayer.
Measurenents shall be made in test holes at least 75 mm in di aneter —unless—

t he measured thickness is nore than 13 mm deficient, such areas shall be
corrected in accordance with paragraph DEFICIENCIES. Were the neasured
thickness is 13 mm nore than indicated, it will be considered as
conformng to the requirenents plus 13 mm provided the surface of the
drai nage layer is within 13 nm of established grade. The average job
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t hi ckness shall be the average of all job nmeasurenents as specified above
but within 8 nm of the thickness shown on the draw ngs.

.10 DEFI Cl ENCI ES
.10.1 Grade and Thi ckness

Deficiencies in grade and thickness shall be corrected so that both grade
and thickness tolerances are nmet. Thin layers of material shall not be
added to the top surface of the drainage |ayer to neet grade or increase
thi ckness. If the elevation of the top of the drainage |ayer is nore than
13 mm above the plan grade it shall be trimed to grade and finished in
accordance with paragraph FINNSHING If the elevation of the top surface
of the drainage layer is 13 nm or nore below the required grade, the
surface of the drainage |ayer shall be scarified to a depth of at |east 75
mm new material shall be added, and the | ayer shall be bl ended and
reconpacted to bring it to grade. Were the measured thickness of the

drai nage layer is nore than 13 mm deficient, such areas shall be corrected
by excavating to the required depth and replaced with new material to
obtain a conmpacted lift thickness of at least 75 mm The depth of required
excavation shall be controlled to keep the final surface elevation within
grade requirements and to preserve |ayer thicknesses of nmaterials belowthe
dr ai nage | ayer.

.10.2 Density

Density shall be considered deficient if the field dry density test results

are below the dry density specified by the Contracting Oficer. If the
densities are deficient, the layer shall be rolled with 2 additional passes
of the specified roller. |If the dry density is still deficient, work wl|

be stopped until the cause of the low dry densities can be determ ned and
reported to the Contracting Oficer

.10. 3 Snoot hness

Deficiencies in smoothness shall be corrected as if they are deficiencies
in grade or thickness. Al tolerances for grade and thickness shall be
mai nt ai ned while correcting snoot hness defi ci enci es.

-- End of Section --
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SECTI ON 02721A
SUBBASE COURSES
03/ 97
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.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO T 180 (1997) Mbdisture-Density Relations of Soils
Using a 4.54-kg (10-1b) Ramrer and an
457-mm (18-in) Drop

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

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

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

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

ASTM C 131 (1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and Inpact in the Los Angel es Machi ne

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

ASTM D 75 (1987; R 1997) Sampling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 1556 (1990; R 1996el) Density and Unit Wi ght

of Soil in Place by the Sand-Cone Mt hod

ASTM D 1557 (1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-m cu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Met hod

ASTM D 2487 (1998) dassification of Soils for

02721A-1



DACA41- 03- R- 0008- 0002

Engi neeri ng Purposes (Unified Soil
Classification Systen)

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

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1998) Liquid Limt, Plastic Linit, and
Plasticity I ndex of Soils

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

1.2  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
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Equi pnent

Li st of proposed equi pnment to be used in perfornance of
construction work, including descriptive data.

Waybi |l I's and Delivery Tickets; | .o 1 RE

Copi es of waybills and delivery tickets during the progress of
the work. Certified waybills and delivery tickets for all
aggregates actual ly used.

SD-06 Test Reports

Sanpling and Testing; [ }C, }RE

o]

Copi es of initial—and-in-place test results, testing during
construction.

Sanpling and Testing; G EC GD

Copies of material test reports for approval of source and
material for use in the work, submt at |east 30 days prior to use
in the work.

1.3 [Enter Appropriate Subpart Title Here] :=3—UNTFPRICES
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al-l—aggregates—actually-used-1. 3 DEGREE OF COVPACTI ON

Degree of conpaction is a percentage of the naxi mum density obtai ned by the
test procedure presented in FASTM D 1557}, or FAASHTO T 180, Method C}. In
this specification, degree of conpaction shall be a percentage of

| aborat ory maxi num density.

1.4 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor

Sanpling and testing shall be perforned by an approved testing | aboratory
in accordance with Section 01451 CONTRACTOR QUALITY CONTROL. Tests shal

be performed at the specified frequency. No work requiring testing will be
permtted until the testing |aboratory has been i nspected and approved.

The materials shall be tested to establish conpliance with the specified
requi renents.

1.4.1 Sanpl i ng
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Sanpl es for |aboratory testing shall be taken in conformance with ASTM D 75.
VWhen deened necessary, the sanpling will be observed by the Contracting
Oficer.

.4.2 Tests
.4.2.1 Si eve Anal ysis

Si eve anal ysis shall be made in conformance with FASTM C 117 and ASTM C 136}
E and} FASTM D 422}. Sieves shall conformto ASTME 11.

.4.2.2 Liquid Limt and Plasticity Index

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

.4.2.3 Moi st ure-Density Determnations

The maxi mum density and opti mum noi sture shall be determ ned in accordance
w th FASTM D 1557} or FAASHTO T 180, Method D}. (ASTM D 1557 will be used
for maxi mum density determ nations if the anticipated material gradation
woul d contain | ess than 30%retained on the 3/4 inch sieve. AASHTO T 180,
Method D will be used for the maxi mum density determnations if the
anticipated naterial gradation would contain nore than 30% retai ned on the
3/4 inch sieve.)

.4.2.4 Density Tests

Density shall be field neasured in accordance with FASTM D 1556— (t heFhe
base plate, as shown in the drawi ng shall be used3}), FASTM D 21673, or |
ASTM D 2922. The calibration curves shall be checked and adj usted, using

t he sand cone nethod as described in paragraph Calibration, of the ASTM
publication. Tests perforned in accordance with ASTM D 2922 result in a
wet unit weight of soil and, when using this nethod, ASTM D 3017 shall be
used to determ ne the noisture content of the soil. The calibration curves
furni shed with the noi sture gauges shall al so be checked along with density
cal i bration checks as described in ASTM D 3017. The calibration checks of
both the density and npi sture gauges shall be made by the prepared

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

begi nning of a job and at intervals as directed.}

.4.2.5 Soundness Test

Soundness tests shall be acconplished on subbase course material in
accordance with ASTM C 88.

.4.2.6 Wear Test

Wear tests shall be made on subbase course material in conformance wth
ASTM C 131.

. 4.3 Testing Frequency
.4.3.1 Initial Tests

One of each of the followi ng tests shall be performed on the proposed
material prior to comencing construction to denonstrate that the proposed
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material nmeets all specified requirenents prior to installation

a. Sieve Analysis FHincludi ngl—fnet—ineludingl (0.02 M) size nmateria
b. Liquid linmt and plasticity index noisture-density relationship
c. [Pwear}

d. [—3}Soundness-

.4.3.2 I n-Pl ace Tests

One of each of the followi ng tests shall be performed on sanples taken from

t he placed and conpacted fsubbaselfand}—fselect-materialsubbase} course.
Sanpl es shall be taken for each ———500 square neters of each |ayer of

material placed in each area.

a. Sieve Analysis FHincludi ngl—fnet—ineludingl (0.02 nm size materia
b. Field Density
c. Misture liquid Iimt and plasticity index

.4.4  Approval of Materia

The source of the material shall be selected ———}days prior to the tine

the material will be required in the work. No material shall be used in
the work until results of the material testing has been revi ewed and
approved. Approval of the materials will be based on tests for gradation,

liquid limt, and plasticity index perforned on sanples taken fromthe
conpl eted and conpact ed subbase course.

.5 VWEATHER LI M TATI ONS

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

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

.6 EQU PMENT

Al plant, equipnent, and tools used in the perfornance of the work will be
subj ect to approval before the work is started and shall be maintained in
sati sfactory working condition at all tines. The equiprment shall be
adequate and shall have the capability of producing the required
conpaction, neeting grade controls, thickness control, and snpothness

requi renents as set forth herein

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Subbase Cour se

Aggregates shall consist of crushed stone or slag—qgravel, shel-screenings,
sand, or other sound, durable, approved naterials processed and bl ended or
natural ly combi ned. Aggregates shall be durable and sound, free from/| unps
and balls of clay, organic matter, objectionable coatings, and other
foreign material. Material retained on the 4.75 mm sieve shall have a
percentage of wear not to exceed 5640 percent after 500 revol utions when
tested as specified in ASTM C 131, and have a | oss not greater than 18
percent weighted average at 5 cycles when tested for soundness in
magnesi um sul fate in accordance with ASTM C 88. The percent of flat and/or
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el ongated particles shall not exceed 20 in the fraction retai ned on the

12.5 nmsieve and in the fraction passing the 12.5 mmsieve. A flat

particle is one having a ratio of width to thickness greater than 3; an

el ongated particle is one having a ratio of length to width greater than 3.

VWhen the coarse aggregate is supplied fromnore than one source, aggregate
from each source shall neet the requirenments set forth herein. 1In the
portion retained on each sieve specified, the crushed gravel shall contain
at |least 90 percent by weight of crushed pieces having two or nore freshly
fractured faces with the area of each face being at |least equal to 75
percent of the smallest midsectional area of the face. When 2 fractures
are contiguous, the angle between planes of the fractures nmust be at | east
30 degrees in order to count as 2 fractured faces. Aggregate shall be
reasonably uniformin density and quality. The specified gradation
requi renents shall apply to the conpl eted subbase course. The aggregates
shal | have a maxi num size of 50— and shall be continuously well graded
within the imts specified iA—FABLE-1as follows. Sieves shall conformto

ASTM E 11. —Aggregates—shal—have a maximimsize of [} pm—and-shal-—
be—wi-thinthe lHmts specifiedasfollows—

Maxi mum Al | owabl e Percentage by Wi ght
Passi ng Square-Mesh Sieve

Si eve Designation No. 1 No—2— No—3——No-4
2 mm 50 80 85
0. 075 nmm 15 15 15 15

FParticles having dianeters less than 0.02 mm shall not be in excess of 3
percent by weight of the total sanple tested as determined in accordance
with ASTM D 422.} The portion of any bl ended conponent and of the

conpl eted course passing the 0.425 mm shall be either nonplastic or shal
have a liquid limt not greater than 25 and a plasticity index not greater

PART 3 EXECUTI ON

3.

1 STOCKPI LI NG MATERI AL

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

| evel ed by the Contractor. Al materials, including approved nateria
avai | abl e from excavati on and gradi ng, shall be stockpiled in the manner
and at the locations designated. Aggregates shall be stockpiled on the
cleared and | evel ed areas designated by the Contracting Officer so as to
prevent segregation. Materials obtained fromdifferent sources shall be
stockpil ed separately.
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2 PREPARATI ON OF UNDERLYI NG MATERI AL

Prior to constructing the fsubbaselfor}fselect-naterialsubbase}l course,

t he underlying course or subgrade shall be cleaned of all foreign
substances. The surface of the underlying course or subgrade shall neet
speci fied conpaction and surface tolerances. Ruts, or soft yielding spots,
in the underlying courses, subgrade areas havi ng i nadequate conpaction, and
devi ations of the surface fromthe specified requirements, shall be
corrected by | oosening and renoving soft or unsatisfactory material and by
addi ng approved material, reshaping to |line and grade, and reconpacting to
specified density requirements. [For cohesionl ess underlying courses or
subgrades contai ni ng sands or gravels, as defined in ASTM D 2487, the
surface shall be stabilized prior to placenent of the subbase course.
Stabilization shall be acconplished by m xi ng subbase-course material into
t he underlying course, and conpacting by approved nethods. The stabilized
materi al shall be considered as part of the underlying course and shal

neet all requirements for the underlying course.} The finished underlying
course shall not be disturbed by traffic or other operations and shall be
nmai ntai ned by the Contractor in a satisfactory condition until the subbase
course is placed.

.3 GRADE CONTRCL

The finished and conpl eted subbase course shall conformto the |ines,
grades, and cross sections shown. The |ines, grades, and cross sections
shown shall be mmintained by means of |ine and grade stakes placed by the
Contractor at the work site.

.4 M XI NG AND PLACI NG MATERI ALS

The materials shall be mixed and placed to obtain uniformty of the fsubbase
}Handl—fselect-naterialsubbase}l material at the water content specified.
The Contractor shall make such adjustnents in mxing or placing procedures
or in equiprment as may be directed to obtain the true grades, to minimze
segregation and degradation, to reduce or accelerate |oss or increase of
water, and to insure a satisfactory subbase course.

.5 LAYER THI CKNESS

The conpacted thickness of the conmpleted course shall be as indicated.
When a conpacted |layer of 150 mm is specified, the material nmay be pl aced
in a single layer; when a conpacted thickness of nore than 150 mm is
required, no layer shall exceed 150 nm nor be less than 75 nm when
conpact ed.

.6 COVPACTI ON

Each | ayer of the [subbase courselfand}fselect-naterialsubbase} shall be

conpacted as specified with approved conpacti on equi pnent. Water content
shal | be maintai ned during the compaction procedure to within plus or mnus
F——12 percent of optinmmwater content, as determined fromlaboratory
tests, as specified in paragraph SAVPLING AND TESTING In all places not
accessible to the rollers, the mxture shall be conpacted with

hand- oper at ed power tanpers. Conpaction shall continue until each layer is
conpacted through the full depth to at |east ———1100 percent of

| aborat ory maxi num density. The Contractor shall make such adjustments in
conpacting or finishing procedures as nay be directed to obtain true
grades, to mninize segregation and degradation, to reduce or increase
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wat er content, and to ensure a satisfactory subbase course. Any naterials
that are found to be unsatisfactory shall be renmoved and replaced with

sati sfactory material or reworked, as directed, to nmeet the requirements of
this specification.

3.

Approved material shall be placed al ong the edges of the [subbaselfand}—

i course in such quantity as will conpact to the
t hi ckness of the course being constructed. When the course is being
constructed in two or nore |layers, at least a 300 mm w dth of the shoul der
shall be rolled and conpacted sinultaneously with the rolling and
conpacting of each |layer of the subbase course, as directed.

. 8 SMOOTHNESS TEST

The surface of each |ayer shall not show deviations in excess of 10 mm
when tested with a 3.6 m (32 feet) strai ghtedge applied parallel with and
at right angles to the centerline of the area to be paved. Deviations
exceedi ng this anmount shall be corrected by renoving material, replacing
with new material, or reworking existing material and conpacting, as

di rected.

.9 THI CKNESS CONTRCL

The conpl eted thickness of the [subbase

course shall be in accordance with the thickness and grade indicated on the
drawi ngs. The thickness of each course shall be neasured at intervals
providing at |east one neasurenment for each 400 square nmeters or part

t hereof of subbase course. The thickness neasurenment shall be made by test
holes, at least 75 mm in dianeter through the course. The conpleted
subbase course shall not be nmore than 13 nm deficient in thickness nor
nore than 13 nm above or bel ow the established grade. Where any of these
tol erances are exceeded, the Contractor shall correct such areas by
scarifying, adding new material of proper gradation or renoving materi al
and conpacting, as directed. Were the measured thickness is 13 mm or
nore thicker than shown, the course will be considered as conformng with
the specified thickness requirenents plus 13 nm The average job thickness
shal |l be the average of the job neasurenments as specified above but within
6 mm of the thickness shown.

10 MAI NTENANCE
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The [subbasel|and}fselect-materialsubbase} course shall be mamintained in
a satisfactory condition until accepted. The subbase course shall be
protected fromchanges in noisture content. The Contractor shall maintain
t he noi sture content of the subbase course until the next overlying course
of material is placed.

-- End of Section --
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SECTI ON 02722A

AGGREGATE-ANDB-OR-GRADED- CRUSHED AGGREGATE BASE COURSE
05/ 01

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.

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS

(AASHTO
AASHTO T 180 (1997) Mbdisture-Density Relations of Soils
Using a 4.54-kg (10-1b) Ranmer and an 457
mm (18-in) Drop
AASHTO T 224 (1996) Correction for Coarse Particles in

the Soil Conpaction Test

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

ASTM C 29/ C 29M (1997) Bulk Density ("Unit Weight") and
Voi ds i n Aggregates

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

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

ASTM C 127 (1988; R 1993el) Specific Gavity and

Absor ption of Course 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 D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soils

ASTM D 1556 (2000) Density and Unit Weight of Soil in

Pl ace by the Sand- Cone Met hod
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ASTM D 1557 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
kKN-m cu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Met hod

ASTM D 2487 (2000) dassification of Soils for
Engi neeri ng Purposes (Unified Soil
Classification Systen)

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

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (2000) Liquid Limt, Plastic Linmt, and
Plasticity I ndex of Soils

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

.2 DEFI NI TI ONS
For the purposes of this specification, the follow ng definitions apply.
2.1 Graded- crushed Aggregate Base Course

Graded- crushed aggregate (GCA) base course is well graded, crushed, durable
aggregate uniformy noistened and mechanically stabilized by compaction. —
. ey ' o : , )

. 2.2 Degree of Conpaction

Degree of conpaction shall be expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557 or AASHTO T
180, Method D and corrected with AASHTO T 224}.

.3 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

Pl ant, Equi pnent, and Tools; | I

]
1

B

Li st of proposed equi pnment to be used in perfornance of
construction work, including descriptive data.

Waybi I |'s and Delivery Tickets; [ Fooof

—_—

RE
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Copi es of waybills and delivery tickets during the progress of
the work. Before the final statement is allowed, the Contractor
shall file certified waybills and certified delivery tickets for
al |l aggregates actually used.

SD- 06 Test Reports

Sanpling and testing; | }1C | }EC- GD

o]

Certified copies of initial material test results for approva
of source and material not |ess than 30 days before material is
required for the work.

Field Density Tests; f }C f FRE

Calibration curves and related test results prior to using the
devi ce or equi pnent being calibrated. Certified copies of initia
material test results for approval not |ess than 30 days before
material is required for the work. Copies of field test results
within F24} ———} hours after the tests are performed.

[ | bef . . . : I .
1.4 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor

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

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

1.4.1 Sanpl i ng
Sanpl es for |aboratory testing shall be taken in conformance with ASTM D 75.
VWhen deened necessary, the sanpling will be observed by the Contracting
Oficer.

1.4.2 Tests

The followi ng tests shall be perforned in confornmance with the applicable
standards |i sted.

1.4.2.1 Si eve Anal ysis

Si eve anal ysis shall be made in confornance with ASTM C 117 and ASTM C 136.
—Si eves shall conformto ASTME 11

1.4.2.2 Liquid Limt and Plasticity Index

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

1.4.2.3 Moi sture-Density Determnations
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The maxi mum density and opti mum noi sture content shall be determned in
accordance with ASTM D 1557 or AASHTO T 180, Method D and corrected w th
AASHTO T 224. To maintain the same percentage of coarse material, the
"renmove and replace" procedure as described in the NOTE 8 in Paragraph 7.2
of AASHTO T 180 shall be used.

1.4.2.4 Field Density Tests

Density shall be field measured in accordance w th FASTM D 1556}, —fASTM D
2167}, or FASTM D 2922}. [For the nethod presented in ASTM D 1556 the
base plate as shown in the drawi ng shall be used.} FFor the nethod
presented in ASTM D 2922 the calibration curves shall be checked and
adjusted if necessary using only the sand cone nethod as described in
paragraph Calibration, of the ASTM publication. Tests perforned in
accordance with ASTM D 2922 result in a wet unit weight of soil and when
using this method, ASTM D 3017 shall be used to determine the noisture
content of the soil. The calibration curves furnished with the noisture
gauges shall al so be checked along with density calibration checks as
described in ASTM D 3017. The calibration checks of both the density and
noi st ure gauges shall be made by the prepared containers of nateria

nmet hod, as described in paragraph Calibration of ASTM D 2922, on each
different type of material being tested at the beginning of a job and at
intervals as directed.}

1.4.2.5 Wear Test

Wear tests shall be made on FABG—[and}—[GCAl course material in
conformance with ASTM C 131

1.4.2.6 Soundness

Soundness tests shall be nmade on GCA in accordance with ASTM C 88.

1.4.3 Testing Frequency

1.4.3.1 Initial Tests

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

a. Sieve Analysis Fincluding 0.02 mmsize material }.

b. Fractured Faces.

c. Flat and/or elongated particles

d. Liquidlimt and plasticity index.

e. Misture-density relationship

f. Wear.
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g. [Soundness}.
f—f[Vei-ght—per—cubi-c—meter—of—Slhagl—

a [ il
I L I

1.4.3.2 In Place Tests

Each of the followi ng tests shall be performed on sanples taken fromthe

pl aced and conpacted FABC—fand}—|GCAl. Sanples shall be taken and tested
at the rates indicated.

a. Density tests shall be perforned on every |ift of naterial placed
and at a frequency of one set of tests for every {2506300 square neters}—
F———1}, or portion thereof, of conpleted area. Al so, one test per 25
square yards, or fraction there of, of each layer of material placed and
conpact ed by hand- oper at ed equi prent .

b. Sieve Analysis Fincluding 0.02 mmsize material} shall be
performed for every 300 metric tons}————1, or portion thereof, of
mat eri al pl aced.

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

1.4.4 Approval of Material

The source of the material shall be selected ——}days—prior to the tine

the material will be required in the work. Material shall not be pernmtted
for use in the work, until testing has been conpleted and the nateria
approved. Tentative approval of naterial will be based on initial test
results. Final approval of the materials will be based on sieve analysis,

liquid limt, and plasticity index tests perfornmed on sanples taken from

the conpleted and fully conpact ed FABG—fand}—[GCA}-.
1.5 WEATHER LI M TATI ONS

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

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

1.6 PLANT, EQUI PMENT, AND TOCLS

Al plant, equipnent, and tools used in the performance of the work will be
subj ect to approval before the work is started and shall be nmaintained in
sati sfactory working condition at all tines. The equiprment shall be
adequate and shall have the capability of producing the required
conpaction, neeting grade controls, thickness control, and snpot hness

requi renents as set forth herein.

PART 2 PRODUCTS

2.1  AGGREGATES

The FABCHfand}—{GCA} shall consist of clean, sound, durable particles of
crushed stone or crushed gravel, crushed recycled concrete, angul ar sand,
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or other approved naterial. ;
matter,—and-other—objectionable materials—orcoatings—}{CGCA shall be free
of silt, and clay, and shale as defined by ASTM D 2487, organic matter, and
ot her objectionable nmaterials or coatings.} The portion retained on the
4.75 mm si eve shall be known as coarse aggregate; that portion passing the
4.75 mm si eve shall be known as fine aggregate.

1.1 Coar se Aggregate

Coarse aggregates shall be angul ar particles of uniformdensity. Wen the
coarse aggregate is supplied fromnore than one source, aggregate from each
source shall meet the specified requirements and shall be stockpiled
separatel y.

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

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

c. Crushed Recycled Portland Cenment Concrete: Crushed recycled

concrete shall consist of previously hardened portland cenent concrete or
ot her concrete containing pozzol anic binder material. The recycled
material shall be free of all reinforcing steel, bitumi nous concrete
surfacing, and any other foreign material and shall be crushed and
processed to neet the required gradations for coarse aggregate. Crushed
recycled concrete shall nmeet all other applicable requirenents specified
bel ow.

! ) O N nd h
speci-fied-below2.1.1.1 Gr aded- Crushed
GCA coarse aggregate shall not show nore than 4056} percent |oss when
subj ected to the Los Angel es abrasion test in accordance with ASTM C 131
GCA coarse aggregate shall not exhibit a |oss greater than (40}f56}418
percent wei ghted average, at five cycles, when tested for soundness in
magnesi um sul fate in accordance with ASTM C 88. The anount of flat and
el ongated particles shall not exceed 20 percent for the fraction retained
on the 12.5 nm si eve nor 20 percent for the fraction passing the 12.5 nm
sieve. A flat particle is one having a ratio of width to thickness greater
than 3; an elongated particle is one having a ratio of length to width
greater than 3. In the portion retained on each sieve specified, the
crushed aggregate shall contain at |east 90 percent by weight of crushed
pi eces having two or nore freshly fractured faces with the area of each
face being at |east equal to 75 percent of the smallest nidsectional area
of the piece. Wen two fractures are contiguous, the angle between pl anes
of the fractures nust be at |east 30 degrees in order to count as two
fractured faces. Crushed gravel shall be manufactured from grave
particles 90 percent of which by weight are retai ned on the nmaxi mum si ze
sieve listed in TABLE 1.

Aggr egat e Base Course

1.2 Fi ne Aggregate
Fi ne aggregates shall be angular particles of uniformdensity. Wen the

fine aggregate is supplied fromnore than one source, aggregate from each
source shall meet the specified requirenents.
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1.2.1 Graded- Crushed Aggregate Base Course

CCA fine aggregate shall consist of angular particles produced by crushing
stone, slag, recycled concrete, or gravel that meets the requirenents for
wear and soundness specified for GCA coarse aggregate. [Fine aggregate
shal | be produced by crushing only particles larger than 4.75 mmsieve in
size. The fine aggregate shall contain at |east 90 percent by wei ght of
particles having two or nore freshly fractured faces in the portion passing
the 4.75 nm sieve and retained on the 2 nmsieve, and in the portion

passing the 2 mm sieve and retained on the 0.425 nm si eve. } [Fi-hre—aggregate—

. 1.3 Gradation Requirenents

The specified gradation requirements shall apply to the conpl eted base
course. The aggregates shall have a maxi mum size of ———1}1.5 nm and
shal |l be continuously well graded within the limts specified in TABLE 1.
Si eves shall conformto ASTME 11

TABLE 1. CRADATI ON OF AGGREGATES

Per cent age by Wi ght Passi ng Square- Mesh Sieve

Si eve

Desi gnati on No—1 No. 2 No—3
50. 0 nm 100 --- —
37.5 mm 70-100 100 —
25.0 mm 45-80 60- 100 100
12.5 mm 30-60 30- 65 40-70
4.75 mm 20-50 20- 50 20-50
2.00 mm 15-40 15-40 15-40
0. 425 mm 5-25 5-25 5-25
0. 075 nm -0-8 — 0-8 0-8

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

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

If materials fromdifferent sources are used for the coarse and fine
aggregates, they shall be tested in accordance with ASTM C 127 and ASTM C
128 to determine their specific gravities. |If the specific gravities vary
by nmore than 10 percent, the percentages passing the various sieves shal
be corrected as directed by the Contracting Oficer

.1.4 Liquid Limt and Plasticity Index

Liquid limt and plasticity index requirenents shall apply to the conpleted
course and shall also apply to any conponent that is blended to neet the
requi red gradation. The portion of any conponent or of the conpleted
course passing the 0.425 nm sieve shall be either nonplastic or have a
liquid limt not greater than 25 and a plasticity index not greater than 5.

PART 3 EXECUTI ON

3.

1 GENERAL REQUI REMENTS
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When the FABCfor}|GCAL is constructed in nore than one | ayer, the
previously constructed | ayer shall be cleaned of |oose and foreign natter

by sweeping with power sweepers or power broomnms, except that hand broons
may be used in areas where power cleaning is not practicable. Adequate
drai nage shall be provided during the entire period of construction to
prevent water fromcollecting or standing on the working area. Line and
grade stakes shall be provided as necessary for control. G ade stakes
shall be in lines parallel to the centerline of the area under construction
and suitably spaced for string |ining.

.2 OPERATI ON OF AGGREGATE SOURCES

]_
.3 STOCKPI LI NG MATERI AL

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

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

.4 PREPARATI ON OF UNDERLYI NG COURSE

Prior to constructing the FABC—fand}|GCA}, the surface of the underlying
course er—subgrade-shall be cleaned of all foreign substances. At the tine

of construction of the FABG—|andl{GCA}, the underlying course shall
contain no frozen material. The surface of the underlying course er—
subgrade—shal |l meet specified conpaction and surface tol erances. The
underlying course shall conformto Pseepkan—gzsgg—EARIHMERK}—PSect|on 02721
SUBBASE COURSES}. Ruts or soft yielding spots in the underlying courses,
areas havi ng i nadequate conpacti on, and devi ations of the surface fromthe
requi renents set forth herein shall be corrected by | oosening and renpvi ng
soft or unsatisfactory material and by addi ng approved material, reshaping
to I|ne and gr ade, and reconpact|ng to speC|f|ed denS|ty reqU|renents For—

finished underlying course shall not be disturbed by traffic or other
operations and shall be maintained by the Contractor in a satisfactory

condition until the [FABC—fand}{GCAl is placed

5 | NSTALLATI ON
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5.1 M xing the Materials

The coarse and fine aggregates shall be nmixed in a stationary plant, or in

a traveling plant or bucket | oader on an approved paved working area. The
Contractor shall nake adjustnents in mxing procedures or in equipment as
directed to obtain true grades, to mninize segregati on or degradation, to
obtain the required water content, and to insure a satisfactory [FABC|and}—
FGCA} neeting all requirenents of this specification

.5.2 Pl aci ng

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

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

layer 150 mmor less in thickness is required, the material shall be placed

in a single layer. When a conpacted |ayer in excess of 150 nmis required,

the material shall be placed in |ayers of equal thickness. No |ayer shal

exceed 150 mm or |ess than 75mm when conpacted. The layers shall be so

pl aced that when conpacted they will be true to the grades or |levels

required with the | east possible surface disturbance. Were the [FABC—
GCA} is placed in nore than one |layer, the previously constructed

| ayers shall be cleaned of |oose and foreign matter by sweeping with power

sweepers, power brooms, or hand brooms, as directed. Such adjustments in

pl aci ng procedures or equi prent shall be nmade as nmay be directed to obtain

true grades, to mnimze segregati on and degradation, to adjust the water

content, and to insure an acceptabl e FABC—|and}[-GCA}l.

.5.3 Grade Control

The finished and conpl eted FABG—|and}—|GCAl shall conformto the |ines,
grades, and cross sections shown. Underlying material(s) shall be

excavated and prepared at sufficient depth for the required FABC—fand}—|GCA
} thickness so that the finished FABG—fand}[GCA} with the subsequent

surface course will neet the designated grades.

.5.4 Edges of Base Course

The [FABCHfand}{GCAl shall be placed so that the conpleted section will be
a mni mum of -5} }0.3 mwi der, on all sides, than the next |ayer

that will be placed above it. Additionally, approved fill material shal

be pl aced al ong the outer edges of FABG—{and}—[CGCA} in sufficient
gquantities to conmpact to the thickness of the course being constructed, or
to the thickness of each layer in a multiple |ayer course, allowing in each
operation at |least a 600 nmwidth of this material to be rolled and
conpacted sinultaneously with rolling and conpacting of each |ayer of [ABC—
fand}—fGCAL.  If this base course material is to be placed adjacent to

anot her pavenent section, then the layers for both of these sections shal

be pl aced and conpacted along this edge at the sane tine.

.5.5 Conpacti on

Each | ayer of the ABG—{and]l—{GCAl shall be conpacted as specified with
approved conpaction equi pnent. Witer content shall be maintai ned during

t he conmpaction procedure to within plus or mnus ———2 percent of the
opti mum wat er content determined fromlaboratory tests as specified in

par agraph SAMPLI NG AND TESTING  Rolling shall begin at the outside edge of
the surface and proceed to the center, overlapping on successive trips at

| east one-half the width of the roller. Aternate trips of the roller
shall be slightly different |engths. Speed of the roller shall be such

t hat di spl acement of the aggregate does not occur. |In all places not
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accessible to the rollers, the mxture shall be conpacted with

hand- oper at ed power tanpers. Conpaction shall continue until each |ayer
has a degree of conpaction that is at |east F100—fF——— percent of

| aborat ory maxi num density through the full depth of the layer. The
Contractor shall nmake such adjustnents in conpacting or finishing
procedures as nmay be directed to obtain true grades, to mninze
segregation and degradation, to reduce or increase water content, and to
ensure a satisfactory FABC—|and}|{GCAl. Any nmaterials that are found to
be unsatisfactory shall be rempbved and replaced with satisfactory materia
or reworked, as directed, to nmeet the requirenents of this specification

.5.6 Thi ckness

Conpact ed thickness of the aggregate course shall be Fas indi cated—HH—%}
—m}. No individual |ayer shall exceed 150 mmnor be less than 75 nmin
conpacted thickness. The total conpacted thickness of the FABG—|{and]l—|GCA-
course shall be within 13 mm of the thickness indicated. Where the
neasured thickness is nore than 13 nm deficient, such areas shall be
corrected by scarifying, adding new naterial of proper gradation
rebl adi ng, and reconpacting as directed. Were the neasured thickness is
nore than 13 nm thicker than indicated, the course shall be considered as
conformng to the specified thickness requirements. Average job thickness
shal |l be the average of all thickness nmeasurenents taken for the job, but
shall be within 6 nm of the thickness indicated. The total thickness of
t he FABCfand}—|GCA} course shall be neasured at intervals in such a
manner as to ensure one neasurenent for each [500} }500 square neters
of base course. Measurenents shall be made in 75 mm di aneter test hol es
penetrating the base course.

.5.7 Fi ni shi ng

The surface of the top |layer of [ABCfand}|GCAl shall be finished after [
final conpaction}—tandl—fpreef—+ellingl by cutting any overbuild to grade

and rolling with a steel-wheeled roller. Thin |layers of material shall not
be added to the top | ayer of base course to neet grade. |If the elevation
of the top layer of [FABC—fand}[GCA} is 13 mmor nore bel ow grade, then
the top layer should be scarified to a depth of at least 75 mm and new
material shall be blended in fand conpacted

to bring to grade. Adjustrments to rolling and finishing procedures shal

be made as directed to m nimze segregati on and degradation, obtain grades,
mai ntai n nmoi sture content, and insure an acceptabl e base course. Should

t he surface becone rough, corrugated, uneven in texture, or traffic marked
prior to conpletion, the unsatisfactory portion shall be scarified,

rewor ked and reconpacted or it shall be replaced as directed.

.5.8 Snmoot hness

The surface of the top |layer shall show no deviations in excess of 10 mm
when tested with a [3-05}f3.66} neter straightedge. Measurenents shal

be taken in successive positions parallel to the centerline of the area to
be paved. Measurenents shall also be taken perpendicular to the centerline
at F15}F———1} nmeter intervals. Deviations exceeding this anpunt shall be
corrected by renoving material and replacing with new material, or by
reworki ng existing material and conpacting it to neet these specifications.

.6 TRAFFI C

Conpl eted portions of the FABG—{and}—[GCA} course nay be opened to Iiniied
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construction traffic, provided there is no marring or distorting of the
surface by the traffic. Heavy equi pnent shall not be permitted except when
necessary to construction, and then the area shall be protected against
marring or danage to the conpl eted work. }

T VAl NTENANCE

The [FABCHfand}—{GCA} shall be maintained in a satisfactory condition unti
the full paverment section is conpleted and accepted. Maintenance shal

i nclude i mMmediate repairs to any defects and shall be repeated as often as
necessary to keep the area intact. Any FABC{and}—[GCA} that is not paved
over prior to the onset of winter, shall be retested to verify that it

still conplies with the requirenents of this specification. Any area of

FABCl—[and}|GCA that is damaged shall be reworked or replaced as
necessary to conply with this specification

8 DI SPOSAL OF UNSATI SFACTORY MATERI ALS

Any unsuitable materials that nust be renmpved shall be di sposed of [as

di r ect ed}—|Hn—waste-disposalareas—indicated}. No additional paynments wll
be made for materials that nmust be repl aced.

-- End of Section --
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SECTI ON 02741A

HOT- M X ASPHALT (HMVA) FOR ROADS
09/ 99

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 ASSCOCI ATI ON OF STATE H GAMAY AND TRANSPORTATI ON OFFI Cl ALS

(AASHTO)

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

AASHTO MP 2 (1998; Interim 1999) Superpave Vol unetric
M x Desi gn

AASHTO TP 53 (1998; Interim 1999) Deternining Asphalt
Content of Hot M x Asphalt by the Ignition
Met hod

AASHTO T 168 (1991) Sanpling Bitum nous Paving M xtures

AASHTO T 248 (1984) Reducing Field Sanples of Aggregate

to Testing Size
AASHTO T 283 (1989) Resistance of Conpacted Bitum nous

M xtures to Moisture | nduced Danage

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

ASTM C 29/ C 29M (1997) Bulk Density ("Unit Wight") and
Voi ds i n Aggregates

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

ASTM C 117 (1995) Materials Finer than 75 nicroneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 127 (1988) Specific Gavity and Absorption of

Coar se Aggregate

ASTM C 128 (1988) Specific Gravity and Absorption of
Fi ne Aggregate

ASTM C 131 (1996) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion

02741A-1



ASTM

ASTM

ASTM

C

C

C

136

566

1252

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D

75

140

242

995

1461

1559
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2172
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2489

2726

2950
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ASTM D 3665

ASTM D 3666
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and Inpact in the Los Angel es Machi ne

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

(1997) Evaporabl e Total Moisture Content
of Aggregate by Drying

(1998) Uncompacted Void Content of Fine
Aggregate (as Influenced by Particle
Shape, Surface Texture, and Gradi ng)

(1998) Sanpling Aggregates

(1998) Sanpling Bitum nous Materials

(1995) Mneral Filler for Bitum nous
Pavi ng M xtures

(1995b) M xing Plants for Hot-M xed,
Hot - Lai d Bitum nous Paving M xtures

(1985)) Moisture or Volatile Distillates
in Bitum nous Paving M xtures

(1989) Resistance to Plastic Flow of
Bi t um nous M xtures Using Marshall

Appar at us

(1995) Theoretical Maxi mum Specific
Gravity and Density of Bitum nous Paving
M xt ures

(1995) Quantitative Extraction of Bitumen
from Bi tum nous Paving M xtures

(1995) Sand Equi val ent Val ue of Soils and
Fi ne Aggregate

(1984; R 1994el) Degree of Particle
Coati ng of Bitun nous-Aggregate M xtures

(1996el) Bulk Specific Gavity and Density
of Non- Absorptive Conpacted Bitum nous
M xture

(1997) Density of Bitum nous Concrete in
Pl ace by Nucl ear Met hod

1999y Vi secosity-Gaded-AsphaltCerent—for—
. ,

(1999) Random Sampling of Construction
Material s

(1998) M ni mum Requi renents for Agencies

Testing and | nspecting Bitum nous Paving
Material s

02741A-2



DACA41- 03- R- 0008- 0002

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

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

ASTM D 4867/ D 4867M (1996) Effect of Moisture on Asphalt
Concrete Paving M xtures

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

ASPHALT | NSTI TUTE (Al')

Al M5-2 (1997) M x Design Methods for Asphalt
Concrete and Ot her Hot-M x Types

Al NM5- 22 (1998; 2nd Edition) Construction of
Hot - M x Asphalt Pavenents

U S. ARW CORPS OF ENG NEERS ( USACE)

CCE CRD-C 171 (1995) Test Method for Determ ning
Percent age of Crushed Particles in
Aggr egat e

.2 DESCRI PTI ON OF WORK

The work shall consist of pavenent courses conposed of mneral aggregate
and asphalt material heated and mxed in a central m xing plant and pl aced
on a prepared course. HVA designed and constructed in accordance with this
section shall conformto the lines, grades, thicknesses, and typical cross
sections shown on the drawi ngs. Each course shall be constructed to the
depth, section, or elevation required by the drawi ngs and shall be roll ed,
finished, and approved before the placement of the next course.

.3 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals 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- 03 Product Data

M x Design; G |—FEC GD.

Submittals for asphalt cenent binder and aggregate test reports
shall be included in the m x design submittal. Submit for approval
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at |least 30 days before material is required for the work.

Proposed JMF.

Contractor Quality Control; G [——RE

Quality control plan.

Mat eri al Acceptance; G RE
Acceptance test results.
SD-06 Test Reports
Aggregates; G —1EC CGD.
Certified copies of initial naterial test results for approval

of source and material not |less than 30 days before material is
required for the work.

QC Moni toring; { +C f ]

I

Aggregate and QC test results.
SD-07 Certificates
Asphal t Cerment Binder; G [—31EC CGD.
Copies of certified test data. Submit with m x design submttal.

Testing Laboratory; f G F——RE

Certification of conpliance.

Pl ant Scale Calibration Certification
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.6 ASPHALT M XI NG PLANT

Plants used for the preparation of hot-m x asphalt shall conformto the
requi renents of ASTM D 995 with the foll owi ng changes:

a. Truck Scales. The asphalt mxture shall be wei ghed on approved
certified scales at the Contractor's expense. Scales shall be inspected
and seal ed at |east annually by an approved calibration | aboratory.

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

c. Inspection of Plant. The Contracting Oficer shall have access at
all times, to all areas of the plant for checking adequacy of equipnent;
i nspecting operation of the plant; verifying weights, proportions, and
mat eri al properties; checking the tenperatures naintained in the
preparation of the mixtures and for taking sanples. The Contractor shal
provi de assi stance as requested, for the Governnent to procure any desired
sanpl es.

d. Storage Bins. Use of storage bins for tenporary storage of
hot-m x asphalt will be permitted as foll ows:

(1) The asphalt mxture may be stored in non-insul ated storage
bins for a period of tine not exceeding 3 hours.

(2) The asphalt mxture may be stored in insul ated storage bins
for a period of time not exceeding 8 hours. The mix drawn from bins shal
neet the sanme requirenents as mx |oaded directly into trucks.

T HAULI NG EQUI PVENT

Trucks used for hauling hot-m x asphalt shall have tight, clean, and snooth
netal beds. To prevent the m xture fromadhering to them the truck beds
shall be lightly coated with a mni num anount of paraffin oil, line
solution, or other approved nmaterial. Petroleum based products shall not
be used as a rel ease agent. Each truck shall have a suitable cover to
protect the m xture from adverse weather. When necessary to ensure that
the m xture will be delivered to the site at the specified tenperature,
truck beds shall be insulated or heated and covers (tarps) shall be
securely fastened.

. 8 ASPHALT PAVERS

Asphalt pavers shall be self-propelled, with an activated 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.

8.1 Recei vi ng Hopper
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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 uniformy in front of the screed
wi t hout segregation. The screed shall effectively produce a finished
surface of the required evenness and texture wi thout tearing, shoving, or
gougi ng the nixture.

.8.2 Automati ¢ Grade Controls

If an automatic grade control device is used, the paver shall be equipped
with a control system capable of autonatically nmaintaining the specified
screed elevation. 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 minus 0.1
percent. A transverse slope controller shall not be used to control grade.
The controls shall be capable of working in conjunction with any of the
foll owi ng attachnents:

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

.9 ROLLERS

Rol l ers shall be in good condition and shall be operated at slow speeds to
avoi d di spl acenent of the asphalt m xture. The nunber, type, and wei ght of
rollers shall be sufficient to conpact the mxture to the required density
while it is still in a workable condition. Equiprment which causes
excessi ve crushing of the aggregate shall not be used.

.10  WVEATHER LI M TATI ONS

The hot-m x asphalt shall not be placed upon a wet surface or when the
surface tenperature of the underlylng course is Iess t han specified |n
Table 1. Aa-v

Table 1. Surface Tenperature Limtations of Underlying Course
Mat Thi ckness, nmm Degrees C
75 or greater 4
Less than 75 7

PART 2 PRODUCTS

2.

1 AGCREGATES
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Aggregates shall consist of crushed stone, crushed gravel, screenings,
natural sand and mineral filler, as required. The portion of nateria
retained on the 4.75 mm sieve is coarse aggregate. The portion of

materi al passing the 4.75 nm sieve and retained on the 0.075 mm sieve is
fine aggregate. The portion passing the 0.075 mm sieve is defined as
mneral filler. The total aggregate (coarse aggregate, fine aggregate, and
the material passing the No. 200 sieve) shall contain not |ess than 80
percent crushed material for internedi ate course and surface course. All
aggregate test results and sanples shall be submitted to the Contracting
Oficer at |east 3430 days prior to start of construction.

1.1 Coar se Aggregate

Coarse aggregate shall consist of sound, tough, durable particles, free
fromfilms of material that would prevent thorough coating and bonding with
the asphalt material and free fromorganic natter and ot her del eterious
substances. All individual coarse aggregate sources shall neet the

foll owi ng requirenents:

a. The percentage of |oss shall not be greater than 40 percent after
500 revol utions when tested in accordance with ASTM C 131

b. The percentage of |oss shall not be greater than 18 percent after
five cycles when tested in accordance with ASTM C 88 usi ng nmagnesi um sul fate

—for—12 percent—when-using-sodium-sulfatel.

c. At least #580 percent by weight of coarse aggregate shall have at
| east two or nore fractured faces when tested in accordance with COE CRD-C
171. The area of each fractured face shall be at |east 80 percent of the
snal | est nid-sectional area of the piece. Wen two fractured faces are
conti guous, the angle between planes of fractures shall be at |east 30
degrees to count as two fractured faces. Fractured faces shall be produced
by crushi ng.

d. The particle shape shall be essentially cubical and the aggregate
shall not contain nore than 20% percent, by weight, of flat and el ongated
particles (3:1 ratio of maxi mumto mninun) when tested in accordance with
ASTM D 4791.

1.2 Fi ne Aggregate

Fi ne aggregate shall consist of clean, sound, tough, durable particles

i ncludi ng natural sand or crushed stone or gravel that neets the

requi renents for wear and soundness specified for coarse aggregate. Fine
aggr egat e produced by crushing gravel shall have at |east 90 percent by
wei ght of crushed particles having two or nore fractured faces in the
portion retained on the . This requirenent shall apply to the materia
before bl ending with natural sand when blending is necessary. The
aggregate particles shall be free fromcoatings of clay, silt, or any

obj ectionable material and shall contain no clay balls. Al individua
fine aggregate sources shall have a sand equival ent val ue not |ess than 45
when tested in accordance with ASTM D 2419.

The fine aggregate portion of the blended aggregate shall have an
unconpacted void content not |ess than 43.0 percent when tested in
accordance with ASTM C 1252 Met hod A

1.3 M neral Filler
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M neral filler shall be nonplastic nmaterial neeting the requirenents of
ASTM D 242, and the follow ng additional requirenents. At |east 50 percent
of the nmneral filler shall be hydrated linme, |inestone dust, or portland
cenent conforming to ASTM C 150 Type | or Il. However, in areas where |ong
servi ce has shown that there has been no problemw th stripping when the
proposed aggregates are used, this additional requirenent nmay be wai ved by
the Contracting Oficer when requested in witing.

2.1.4 Aggregate Gradation

The conbi ned aggregate gradation shall conformto gradations specified in
Tabl e 2, when tested in accordance with ASTM C 136 and ASTM C 117, and
shall not vary fromthe lowlint on one sieve to the high linit on the
adj acent sieve or vice versa, but grade unifornmy fromcoarse to fine. The
Contractor shall be responsible for furnishing a conbi ned aggregate which
wi Il produce a bitunmi nous m xture neeting the specified requirenents.
Aggregate gradations which fail to produce a bitum nous m xture conform ng
to the specified requirenents shall be rejected and replaced with a

sati sfactory aggregate gradation at no additional cost to the Government
No extension of tine shall be allowed due to any delay caused by such

repl acenent.

Table 2. Aggregate G adations

Gradation—1t Gradation—2l nt er medi at e Cour se
Gradation—3Surface Course
—Perecent—Passing Per cent Passi ng Per cent
Passi ng
Si eve Size, mm by Mass by Mass
25.0 —100 —100 ---
19.0 —76-96 95-100 100
12.5 ———68-88 --- ---
9.5 60--82 70-90 79-94
4.75 45-67 --- 60- 77
2.36 32-54 28-58 44-62
1.18 22-44 --- ---
0. 60 15-35 12- 36 22-39
0. 30 9-25 --- ---
0. 15 6-18 --- ---
0. 075 3-6 2-7 2-7

2.2  ASPHALT CEMENT BI NDER

Asphalt cenent binder shall conformto ;

[FASTM-D-3381 Fable 2 \Vi-scosity—
Gade|—FH-—FAASHTO MP 1 Perfornmance Gade (PG |—FH[ASTM-DB-946—
penetration—grade[—1164-22. Test data indicating grade certification

shal |l be provided by the supplier at the tine of delivery of each load to
the m x plant. Copies of these certifications shall be submtted to the
Contracting Officer. The supplier is defined as the |ast source of any
nodi fication to the binder. The Contracting Oficer may sanple and test
the binder at the mx plant at any tine before or during m x production
Sanples for this verification testing shall be obtained by the Contractor
in accordance with ASTM D 140 and in the presence of the Contracting
Oficer. These samples shall be furnished to the Contracting O ficer for
the verification testing, which shall be at no cost to the Contractor
Sanpl es of the asphalt cenent specified shall be submitted for approval not
| ess than 3430 days before start of the test section.
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3 M X DESI GN

The Contractor shall develop the m x design. The asphalt m x shall be
conposed of a m xture of well-graded aggregate, mneral filler if required,
and asphalt naterial. The aggregate fractions shall be sized, handled in
separate size groups, and conbined in such proportions that the resulting
m xture neets the grading requirements of the job mix fornmula (JMF). No
hot -m x asphalt for paynent shall be produced until a JMF has been
approved. The hot-m x asphalt shall be designed using procedures contained

in Al M5-2 and the criteria shown in Table 3. Hthe Tensile Strength—

than—75—The Tensile Strength Ratio (TSR) of the conposite m xture, shal
be determi ned in accordance with ASTM D 4867/ D 4867M or AASHTO T 283. The
test specinens shall be conditioned by the freezing and thawi ng nethod. The
Tensile Strength Ratio (TSR) shall be at least 80. |If the Tensile Strength
Ratio (TSR) is less than 80, the aggregates shall be rejected or the
asphalt mixture treated with an approved anti-stripping agent. The anpunt
of anti-stripping agent added shall be sufficient to produce a TSR of not
less than 80. |If an antistrip agent is required, it shall be provided by
the Contractor at no additional cost. Mx design Tensile Strength Ratio
(TSR)testing shall be acconplished on the design m x wthout an
anti-stripping agent and with the proposed anti-stripping agent, the
results of both tests shall be subnmitted with the m x desi gn. —Suffiecient—

to—constructionof test -section— Wen the water absorption of any
aggregate in the mxture exceeds 1.25 percent as determ ned by ASTM C 127
and ASTM C 128, the naterial for the theoretical specific gravity ASTM D
2041 and for the Marshall specinens shall be cured at 135 degrees C for 2
hours in a closed oven after the mx is produced in the |aboratory. The
pl ant - produced m xture shall not be tested until the mx is 2 hours old.
The nmi xture shall not be reheated.

At the option of the contractor a currently used DOT superpave hot mix nay
be used in lieu of devel oping a new hot m x design study as descri bed
herein. The superpave volunetric nmix shall be designed in accordance with
AASHTO MP 2.

. 3.1 JMF Requirenents

The job mix formula shall be submitted in witing by the Contractor for
approval at |east 3430 days prior to the start of the test section and
shal I include as a m ni mum

a. Percent passing each sieve size.

b. Percent of asphalt cenent.

c. Percent of each aggregate and mineral filler to be used.

d. Asphalt wviscesitygrade—penetration—grade,—or—performance grade.

e. Number of blows of hanmer per side of nol ded specinen.

f. Laboratory m xing tenperature.
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g. Lab conpaction tenperature.
h. Tenperature-viscosity rel ationship of the asphalt cement.

i. Plot of the conbined gradation on the 0.45 power gradation chart,
stating the nom nal maxi mum si ze.

j. Graphical plots of stability, flow, air voids, voids in the
m neral aggregate, and unit weight versus asphalt content as shown
in Al M52

k. Specific gravity and absorpti on of each aggregate.

|. Percent natural sand.

m Percent particles with 2 or nore fractured faces (in coarse
aggregate).

n. Fine aggregate angularity.

0. Percent flat or elongated particles (in coarse aggregate).
p. Tensile Strength Rati o(TSR).

g. Antistrip agent (if required) and anmount.

r. VList of all nodifiers and anount.

Table 3. Marshall Design Criteria

Test Property 75-Blow M- 50 Bl ow M x

Stability, newons

m ni mum *8000 ————————*  (Note 1) 44505300

Fl ow, 0.25 nm 8-16 — 8-18

Air voids, percent 3-5 — 3-5

Percent Voids in

m neral aggregate (VMA), (Note 2)

(M N mam

: G.fadfat on—1 130 130
Gradati-en—2 140 140
Gradati-on—3 150 150

TSR, m ni mum per cent 75 —75 80

x Note 1: This is a mininumrequirenent. The average during

construction shall be significantly higher than this nunber to ensure
conpliance with the specifications.
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Note 2: The mini mum VVA percent shall conformto the
requirenents specified in Table 5.3, Chapter 5 of the Asphalt Institute
Manual Ms-2, sixth edition. Calculate VMA in accordance with Al N5 2,
based on ASTM D 2726 bul k specific gravity for the aggregate.

Note 3: When the absorption is high the mxture will be tender
until the asphalt is absorbed into the aggregate. Therefore, it nay be
beneficial to silo the mxture at the plant for a tine. This is nore
i nportant when the truck haul is short.

Note 4: Extraction tests shall be acconplished in accordance with

ASTM D 2172. Fhis—is—a-mninmumreguirenent—The averageduring—
: hal |1 it Ly hiab I hi

3.2 Adj ustments to Field JMF

The Laboratory JMF for each mixture shall be in effect until a new formul a
is approved in witing by the Contracting Oficer. Should a change in
sources of any materials be made, a new | aboratory }#JM design shall be
performed and a new JMF approved before the new material is used. The
Contractor will be allowed to adjust the Laboratory JMF within the imts
specified below to optimze mx volunmetric properties with the approval of
the Contracting Officer. Adjustnents to the Laboratory JM- shall be
applied to the field (plant) established JM- and Iimted to those val ues as
shown. Adjustnents shall be targeted to produce or nearly produce 4
percent voids total mx (VTM.

TABLE 4. Field (Plant) Established JMF Tol erances
Si eves Adj ustnents (plus or mnus), percent

12.5 mm 3
4.75 mm 3
2.36 mm 3
0. 075 mm 1
Bi nder Cont ent 0
Tenperature of m xing 1

.4
4 degrees C

I f adjustments are needed that exceed these limts, a new m x design shal
be devel oped. Tol erances given above may permnmit the aggregate grading to
be outside the limts shown in Table 2; while not desirable, this is
accept abl e.
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PART 3 EXECUTI ON

3.

3.

1 PREPARATI ON OF ASPHALT BI NDER MATERI AL

The asphalt cenent nmaterial shall be heated avoi ding | ocal overheating and
providing a continuous supply of the asphalt material to the mixer at a
uni formtenperature. The tenperature of unnodified asphalts shall be no
nore than 160 degrees C when added to the aggregates. Modified asphalts
shall be no nore than 174 degrees C when added to the aggregates.

2 PREPARATI ON OF M NERAL AGCGREGATE

The aggregate for the nmixture shall be heated and dried prior to mxing.
No danage shall occur to the aggregates due to the maxi mnumtenperature and
rate of heating used. The tenperature of the aggregate and mneral filler
shal |l not exceed 175 degrees C when the asphalt cement is added. The
tenmperature shall not be lower than is required to obtain conplete coating
and uni formdistribution on the aggregate particles and to provide a

m xture of satisfactory workability.

3 PREPARATI ON OF HOT-M X ASPHALT M XTURE

The aggregates and the asphalt cement shall be weighed or netered and

i ntroduced into the mxer in the anount specified by the JM~. The conbi ned
materials shall be mxed until the aggregate obtains a uniformcoating of
asphalt binder and is thoroughly distributed throughout the m xture. Wt

m xing time shall be the shortest tine that will produce a satisfactory

m xture, but no | ess than 25 seconds for batch plants. The wet mixing tine
for all plants shall be established by the Contractor, based on the
procedure for determ ning the percentage of coated particles described in
ASTM D 2489, for each individual plant and for each type of aggregate used.
The wet mixing tine will be set to at |east achieve 95 percent of coated
particles. The npoisture content of all hot-m x asphalt upon discharge from
the plant shall not exceed 0.5 percent by total weight of mxture as
nmeasured by ASTM D 1461.

.4 PREPARATI ON OF THE UNDERLYI NG SURFACE

| mredi ately before placing the hot mx asphalt, the underlying course shal
be cl eaned of dust and debris. A fprinme coat} fand/or} Ftack coat} shal
be applied in accordance with the contract specifications.

.5 TEST SECTI ON

Prior to full production, the Contractor shall place a test section for

each JMF used. The contractor shall construct a test section #540 - 15880 m
| ong and two paver passes w de placed for two |anes, with a | ongitudina

cold joint. The test section shall be of the sane depth as the course

which it represents. The underlying grade or pavenent structure upon which
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the test section is to be constructed shall be the sane as the remai nder of
the course represented by the test section. The equi pnment and personne
used in construction of the test section shall be the same equi prment to be
used on the remai nder of the course represented by the test section. The
test section shall be placed as part of the project pavenent as approved by
the Contracting O ficer.

.5.1 Sanpling and Testing for Test Section

One random sanmpl e shall be taken at the plant, triplicate specinens
conpacted, and tested for stability, flow, and | aboratory air voids. A
portion of the same sanple shall be tested for aggregate gradation and
asphalt content. Four randonmly sel ected cores shall be taken fromthe
finished paverent mat, and four fromthe | ongitudinal joint, and tested for
density, and conformance to the JMF. Random sanpling shall be in
accordance with procedures contained in ASTM D 3665. |If |aboratory test
results denonstrate that the paverment conforns to the specified

requi renents, the test section shall renain as part of the project
paverment. |If test results fail to nmeet the JM-, the test section shall be
renoved and replaced at no cost to the Governnent and anot her test section

shal |l be constructed. The-testsectionshallbe paidforwith the first—
Fot—of —paving

Table 5. Test Section Requirenents for Material and M xture Properties

Property Specification Limt

Aggregat e Gradation-Percent Passing (Individual Test Result)

4.75 mm and | ar ger JMF plus or mnus 8

2.36, 1.18, 0.60, and 0.30 mm JMF plus or mnus 6

0.15 and 0.075 nm JMF plus or mnus 2.0
Asphalt Content, Percent JMF plus or mnus 0.5

(I'ndi vi dual Test Result)

Laboratory Air Voids, Percent
(Aver age of 3 speci nens) JMF plus or mnus 1.0

VMA, Percent (Average of 3 speci nens) Conformto the JMWF

Stability, newtons {Average—of 3-specinens)(lndividual Test Result) [4450}—

86066315300 ni ni mum

Flow, 0.25 nmm (Average of 3 specinens) 8—216}8 - 18}
Mat Density, Percent of Marshall 95.-097.0 - 100.5
{Average—of 4 Random-Cores)(Il ndi vidual Test Result)

Joint Density, Percent of Marshall 95.095.5 - 100.5

(I ndi vi dual Test Result)

3.

5.2 Addi ti onal Test Sections
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If the initial test section should prove to be unacceptable, the necessary
adjustments to the JMF, plant operation, placing procedures, and/or rolling
procedures shall be made. A second test section shall then be placed.
Addi ti onal test sections, as required, shall be constructed and eval uated
for conformance to the specifications. Full production shall not begin
until an acceptable section has been constructed and accept ed.

.6 TESTI NG LABORATCRY

The | aboratory used to develop the JMF shall neet the requirenents of ASTM
D 3666. A certification signed by the nanager of the |aboratory stating
that it neets these requirenents or clearly listing all deficiencies shal
be subnmitted to the Contracting Officer prior to the start of construction
The certification shall contain as a m nimum

a. Qualifications of personnel; |aboratory manager, supervising
technici an, and testing technicians.

b. A listing of equipnment to be used in devel oping the job mx
c. A copy of the laboratory's quality control system

d. Evidence of participation in the AASHTO Materi als Reference
Laboratory (AWVRL) program

.7  TRANSPORTI NG AND PLACI NG

.7.1 Transporting

The hot-m x asphalt shall be transported fromthe mxing plant to the site
in clean, tight vehicles. Deliveries shall be scheduled so that placing

and conpacting of mxture is uniformw th mninum stopping and starting of
the paver. Adequate artificial |ighting shall be provided for night

pl acenents. Hauling over freshly placed material will not be pernmtted
until the material has been conpacted as specified, and allowed to cool to
60 degrees C. To deliver mx to the paver for road construction, the

Contractor shall use a material transfer vehicle which shall be operated to
produce conti nuous forward notion of the paver.

. 7.2 Pl aci ng

Internediate course, or any layer of surface shall not be |eft uncovered by
t he subsequent course for nmore than 5 days, weather permitting. Materia
trucks hauling materials other than asphaltic concrete or tack coat shal

not travel on previously constructed |l ayers of asphalt concrete until the
final surface course is constructed. The mx shall be placed and conpacted
at a tenperature suitable for obtaining density, surface snoothness, and

ot her specified requirements. Upon arrival, the m xture shall be placed to
the full width by an asphalt paver; it shall be struck off in a uniform

| ayer of such depth that, when the work is conmpleted, it shall have the
requi red thickness and conformto the grade and contour indicated. The
speed of the paver shall be regulated to elimnate pulling and tearing of
the asphalt mat. Unless otherwi se permtted, placenment of the m xture
shal | begin along the centerline of a crowned section or on the high side
of areas with a one-way slope. The mxture shall be placed in consecutive
adj acent strips having a minimumw dth of 3 m The longitudinal joint in
one course shall offset the longitudinal joint in the course inmediately
bel ow by at |least 300 mm however, the joint in the surface course shal
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be at the centerline of the pavenent. Transverse joints in one course
shall be offset by at least 3 m fromtransverse joints in the previous
course. Transverse joints in adjacent |anes shall be offset a mninumof 3
m On isolated areas where irregularities or unavoi dabl e obstacl es nake

t he use of nechani cal spreading and finishing equi pnent inpractical, the

m xture may be spread and | uted by hand tools.

. 8 COVPACTI ON OF M XTURE

After placing, the m xture shall be thoroughly and uniformy conpacted by
rolling. The surface shall be conpacted as soon as possible w thout
causi ng di spl acenent, cracking or shoving. After prelimnary snmoot hness
tests, rolling shall continue until density is obtained in all portions of
each course of not less than 97.0 percent and not nore than 100.5 percent
of laboratory conpacted Marshall specinens in the mat. The sequence of
rolling operations and the type of rollers used shall be at the discretion
of the Contractor. The speed of the roller shall, at all tinmes, be
sufficiently slow to avoid di splacenent of the hot nixture and be effective
in conpaction. Any displacenent occurring as a result of reversing the
direction of the roller, or fromany other cause, shall be corrected at
once. Sufficient rollers shall be furnished to handle the output of the
plant. Rolling shall continue until the surface is of uniformtexture,
true to grade and cross section, and the required field density is
obtained. To prevent adhesion of the nmixture to the roller, the wheels
shal | be kept properly noistened but excessive water will not be permtted.

In areas not accessible to the roller, the mxture shall be thoroughly
conpacted with hand tanpers. Any mixture that becones | oose and broken,
mxed with dirt, contains check-cracking, or is in any way defective shal
be renoved full depth, replaced with fresh hot nmixture and inmedi ately
conpacted to conformto the surrounding area. This work shall be done at
the Contractor's expense. Skin patching will not be all owed.

.9 JO NTS

The formation of joints shall be made ensuring a continuous bond between
the courses and to obtain the required density. Al joints shall have the
sanme texture as other sections of the course and neet the requirenents for
snoot hness and grade. Joints shall have a density of not |ess than 95.5
and not nore than 100.5 percent percent of |aboratory conpacted Marshal
speci mens. Contact surfaces of previously constructed pavenents, curbs,
gutters, manhol es, and other areas as shown, shall be tack coated. The
tack coat shall be applied far enough in advance of placenent of the paving
m xture to i nsure adequate curing of the tack coat, and shall be protected
from danmage or contanination of the tack coated surface.

.9.1 Transverse Joints

The roller shall not pass over the unprotected end of the freshly laid

m xture, except when necessary to forma transverse joint. Wen necessary
to forma transverse joint, it shall be nade by neans of placing a bul khead
or by tapering the course. The tapered edge shall be cut back to its ful
depth and width on a straight line to expose a vertical face prior to
placing material at the joint—  The cutback material shall be renoved from
the project. In both nethods, all contact surfaces shall be given a |ight
tack coat of asphalt material before placing any fresh m xture agai nst the
joint.

9.2 Longi tudi nal Joints
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Longi tudi nal joints which are irregul ar, damaged, unconpacted, cold (less
than 80 degrees C at the tine of placing adjacent |anes), or otherw se
defective, shall be cut back a m nimumof 50 mMmm fromthe edge with a
cutting wheel to expose a clean, sound vertical surface for the full depth
of the course. Al cutback material shall be removed fromthe project.

Al contact surfaces shall be given a light tack coat of asphalt material
prior to placing any fresh mixture against the joint. The Contractor wll
be allowed to use an alternate nmethod if it can be denonstrated that
density, smpoothness, and texture can be met.

3.9.3 Edges of Pavenent

Edges of pavenent adjacent to the shoulders shall be trimed neatly to
line. Shoulder material not |less than w de (except as ot herw se shown)
shal |l be placed against and to the full height of the pavenent surface as
soon as practicable after final rolling has been conpl eted and the pavenent
has sufficiently hardened.

3.10 CONTRACTOR QUALI TY CONTROL
3.10.1 CGeneral Quality Control Requirenents
The Contractor shall devel op an approved Quality Control Plan. Hot-mx
asphalt fer—payrent—shall not be produced until the quality control plan
has been approved. The plan shall address all el enents which affect the
quality of the pavenent including, but not limted to:
a. Mx Design
b. Aggregate Grading
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 Snoot hness
3.10.2 Testing Laboratory
Al quality control sanpling and testing shall be the Contractor's
responsibility and shall be in accordance with specified requirenments. Al
sanpling and testing shall be perforned by a commercial testing | aboratory
with the capability of perfornming all of the testing specified herein and

shal | be supervised by a registered professional engineer. The Contractor
may elect to establish testing facilities of his owm. However, the
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Contractor's | aboratory shall have the capability of performing all the
testing specified herein. No work requiring testing will be pernmtted
until the Contractor's facilities have been inspected and approved. The
Contractor's testing |laboratory shall be supervised by a registered

prof essi onal engineer. The first inspection of the facilities shall be at
t he expense of the Government and any subsequent inspections required
because of failure of the first inspection will be at the expense of the
Contractor. Such costs will be deducted fromthe total anpunt due the
Contractor. The Governnent nmay performverification tests as considered
necessary. The | aboratory shall meet the requirenents as required in ASTM
D 3666. The effective working area of the laboratory shall be a m ni mum of
14 square neters wth a ceiling height of not less than 2.3 m Li ghting

shal |l be adequate to illumnate all working areas. |t shall be equi pped
with heating and air conditioning units to maintain a tenperature of 24
degrees C plus or mnus 2.3 degrees C Laboratory facilities shall be

kept clean and all equi prent shall be maintained in proper working
condition. The Contracting Oficer shall be permitted unrestricted access
to inspect the Contractor's |aboratory facility, to witness quality contro
activities, and to performany check testing desired. The Contracting
Oficer will advise the Contractor in witing of any noted deficiencies
concerning the [ aboratory facility, equipnent, supplies, or testing
personnel and procedures. Wen the deficiencies are serious enough to
adversely affect test results, the incorporation of the materials into the
wor k shall be suspended i mediately and will not be pernitted to resune
until the deficiencies are corrected.

.10.3 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 mixture, laboratory air voids, stability,
flow, in-place density, grade and snoothness. A Quality Control Testing

Pl an shall be devel oped as part of the Quality Control Program

.10.3.1 Asphal t Cont ent

Test for asphalt content initially at start of each days hot nix production
Following the start up test, tests to determ ne asphalt content willshal

be performed per—toetwith each Marshall test [ [ [

MATERAL -ACCEPTANCE-AND-PERCENT-PAYMENT)- by one of the followi ng nethods:
the extraction method in accordance with ASTM D 2172, Method A or B, the
ignition nethod in accordance with the AASHTO TP 53 or ASTM D 6307, or the
nucl ear nmethod in accordance with ASTM D 4125, provided the nucl ear gauge
is calibrated for the specific mx being used. For the extraction nethod,
t he wei ght of ash, as described in ASTM D 2172, shall be determi ned as part
of the first extraction test performed 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 cal culation of the asphalt content for
the m xture.

.10.3.2 Gradati on

Aggregate gradations shall be determnedamnimumoftwice perlottested

initially at start of each days hot m x production. Followi ng the start up
test, a mnimum of once per every of asphalt concrete produced, or
fraction thereof per day of paving. A mininumof two tests and a nmaxi mum
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of three tests shall be perforned per day of paving. Gadations for
extracted sanpl es shall be determ ned from nechani cal analysis of recovered
aggregate in accordance with ASTM D 5444. \Wen asphalt content is

determ ned by the nucl ear nmet hod, aggregate gradation shall be determ ned
fromhot bin sanples on batch plants, or fromthe cold feed on drum m x
plants. For batch plants, aggregates shall be tested in accordance wth
ASTM C 136 using actual batch weights to determine the conbi ned aggregate
gradation of the mxture. Additional gradation tests shall be nade when
new material is delivered to the plant.

Prior to production two gradation tests of hot bin material for
conventional plants, or total aggregate material fromthe final feed belt
for the dryer-drum m xer for dry-drumplants, during trial runs perforned
10 days before start of production of paving mixtures. Additional tests
shal |l be required whenever adjustnents to the plant are nade.

.10.3.3 Tenper at ures
Tenperatures shall be ehecked-atleastfour timespertottested initially

at start of each days hot mix production. Following the start up test, a

m ni mum of once per every of asphalt concrete produced, or fraction

t hereof per day of paving. A nminimumof two tests shall be perforned per

day of paving, at necessary locations, to determne the tenperature at the
dryer, the asphalt cenent in the storage tank, the asphalt mxture at the

plant, and the asphalt m xture at the job site.

.10.3.4  Aggregate Misture

The npi sture content of aggregate used for production shall be determneda—
m-ni-mim-of—once-per—tottested initially at start of each days hot mix
production. Following the start up test, test to determ ne noisture

content shall be performed with each aggregate gradation test in accordance
with ASTM C 566.

.10.3.5 Moi sture Content of M xture

The noisture content of the mixture shall be determined-atleast-once per—

lottested initially at start of each days hot mix production. Follow ng
the start up test, test to determ ne noisture content shall be perforned
wi th each aggregate gradation test in accordance with ASTM D 1461 or an
approved alternate procedure.

.10.3.6 Laboratory Air Voids, Marshall Stability and Fl ow

M xture sanpl es shall be taken attleastfourtinmespertotinitially at
start of each days hot m x production. Followi ng the start up test, a

m ni mum of once per every of asphalt concrete produced, or fraction

t hereof per day of paving. The nmix shall be tested a m ni numof two sets
per day and a mexi mum of 4 sets per day of paving. andconpactedintosS
peci mens shall be conpacted, using F50}#5} bl ows per side with the

Mar shal | hamrer as described in ASTM D 1559. After conpaction, the

| aboratory air voids of each speci men shall be deternined, as well as the
Marshal |l stability and fl ow

.10.3.7 In-Place Density
The Contractor shall conduct any necessary testing to ensure the specified

density is achieved. A nuclear gauge nay be used to nonitor pavenent
density in accordance with ASTM D 2950.
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.10.3.8 Pavenent Thi ckness

The Contractor shall conduct the necessary checks and tests to ensure the
conpact ed thickness of pavenent for each course conformto specified
requi renents and as shown on the draw ngs.

.10.3.9 Grade and Snoot hness

The Contractor shall conduct the necessary checks and tests to ensure the
grade and snoot hness conformto specified requirenments and as shown on the
dr awi ngsreguirements—are-net—i-n-accordancew-th paragraph-MATERIAL -
ACCERPTANCE-AND—PERCENT—PAYMENT

.10.3.10 Additional Testing

Any additional testing, which the Contractor deens necessary to control the
process, may be performed at the Contractor's option

.10.3. 11 QC Monitoring

The Contractor shall submit all QC test results to the Contracting Oficer
on a daily basis as the tests are perfornmed. The Contracting O ficer
reserves the right to nmonitor any of the Contractor's quality contro
testing and to performduplicate testing as a check to the Contractor's
quality control testing.

.10.4 Sanpl i ng

When directed by the Contracting Officer, the Contractor shall sanple and
test any naterial which appears inconsistent with sinmlar material being
produced, unless such material is voluntarily renoved and repl aced or
deficiencies corrected by the Contractor. Al sanmpling shall be in
accordance with standard procedures specified.
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3.11 Mat eri al Accept ance

Sanpling and t¥esting for acceptability of work shall be the Contractor's
responsi bility, and shall be acconpli shedwitt—beperforned— by an

i ndependent |aboratory hired by the Contractor. Test results andpayrent—
caleculations—shall be forwarded daily to the Contracting O ficer

Acceptance of the plant produced mx and in-place requirenents will be on a
lot to lot basis. A standard lot for all requirenents will be equal to

F——1120600-—wmwetrietonsl—Ff4 hours of producti on}H-8—heurs—efproduction},
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or fraction thereof when a partial day of production occurs. Sanples of
each | ot of paving shall be taken by noon of the foll owing day and results
of tests reported to the Contracting Officer by the end of that day. Wsere—
appFepF+aLe——adfusLnEnL—+n—paynen%—#e#—+nd+¥+daa#Acceptance of lots of

hot - m x asphalt wi || be nade based on in-place density, pavenent thickness,
| aboratory air voids, grade and snoothness in accordance with the follow ng
par agraphs. Grade and surface snpothness determ nations will be nade on
the ot as a whole. Exceptions or adjustnents to this will be made in
situations where the mx within one lot is placed as part of both the

i nternedi ate and surface courses, thus grade and smpot hness neasurenents
for the entire lot cannot be made. |In order to evaluate |aboratory air

voi ds, and-in-place (field) density and paverment thickness, each |ot wll
be divided into four equal sublots. The Contractor shall furnish a power
saw or core drill and | abor for cutting sanples and shall inmediately

repl ace the pavenent. Cores shall be at least in dianmeter, and sawed
sanpl es shall be at least on each side. Sanple holes shall have al
surfaces tack coated. Hot-nix bitunm nous m x shall be placed and conpacted
in the sanple hole to the satisfaction of the Contracting Oficer. The
finished surface of the repaired sanple hole shall natch the surface

el evati on of the adjacent pavenent.

11,1 Subl ot Sanpl i ng

One random m xture sanple for determ ning |aboratory air voids, theoretica
maxi mum density, and for any additional testing the Contracting O ficer
desires, will be taken froma | oaded truck delivering nmixture to each

subl ot, or other appropriate location for each sublot. Al samples will be
sel ected random y, using conmonly recognized net hods of assuring randomess
conform ng to ASTM D 3665 and enpl oyi ng tabl es of random nunbers or
conputer prograns. Laboratory air voids will be deternined fromthree

| aborat ory conpacted speci nens of each subl ot sanmple in accordance with
ASTM D 1559. The specinens will be conpacted within 2 hours of the tine
the m xture was | oaded into trucks at the asphalt plant. Sanples will not
be reheated prior to conpaction and insulated containers will be used as
necessary to maintain the tenperature.

.11.2 Addi ti onal Sanpling and Testing

The Contracting O ficer reserves the right to direct additional sanples and
tests for any area which appears to deviate fromthe specification
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requi renents. The cost of any additional testing will be paid for by the
CGovernnment. Testing in these areas will be in addition to the |lot testing,
and the requirenents for these areas will be the sane as those for a lot.

3.11.3 Laboratory Air Voids

Laboratory air voids will be calculated by deternmining the Marshall density

of each | ab conpacted speci nen using ASTM D 2726 and determ ning the

t heoretical maxi mum density of every other sublot sanple using ASTM D 2041.
Laboratory air void cal cul ati ons for each sublot will use the |atest

t heoreti cal maxi mum density val ues obtained, either for that sublot or the
previous sublot. The nean absol ute deviation of the four |aboratory air

void contents (one fromeach sublot) fromthe JM-F air void content will be
eval uat ed—and—a—payfactordetermnedfromTFable7. Al |aboratory air
void tests will be conpleted and reported within 24 hours after conpletion

of construction of each |ot.

O-60—6+—1tess 100
061 0--80 98
0 91 100 Q5
U—o+t oY IO
101 1 20 an
o= 29 SA~S
Ahove 1 20 raeiact (0O)
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3.11. 4 I n-place Density and Thi ckness

3.11.4.1 Ceneral Density and Thi ckness Requirenents

For determining in-place pavenent density and thickness, one random core
wi-Hshal | be taken by-the Governnent—fromthe mat (interior of the |ane)—ef—
each—sublet, and one random core-witl—be taken from theteach |ongitudina
and transverse joint (immediately over the joint)) of each sublot. Each
random core wi-kkshall be the full thickness of the |ayer being placed.
VWhen—the random-coreistessthan25-mm—thiek—it—witH-—not—be includedin—
s~ i ; i —After air
drying to a constant weight, cores obtained fromthe mat and fromthe
joints will be used for in-place density and pavenent thickness
determ nati ons. The conpacted thickness shall conformto the thickness
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shown on the draw ngs.
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.11.5 G ade

The final wearing surface of pavenment shall conformto the el evations and
cross sections shown and shall vary not nore than 15 mmfrom the plan grade
est abl i shed and approved at site of work. Finished surfaces at juncture

wi th other pavenents shall coincide with finished surfaces of abutting
paverments. Deviation fromthe plan elevation will not be pernmitted in
areas of pavenents where cl oser conformance with planned elevation is
required for the proper functioning of drainage and other appurtenant

structures involved. The final wearing surface of the pavement will be
tested for conformance with specified plan grade requirenents. 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 lot incorporating the final wearing surface, the Contracting
Oficer will informthe Contractor in witing, of the results of the
grade- conf ormance tests. Wen nore than 5 percent of all measurenments made
within a lot are outside the 15 mm tol erance,—thepayfactorbased-on—
gradeforthatleot—wll -be 95 percent. |In areas where the grade exceeds

t he tol erance—by—rpre-than-50-percent, the Contractor shall renove the
surface lift full depth; the Contractor shall then replace the lift with
hot-m x asphalt to nmeet specification requirements, at no additional cost
to the Government. Dianond grinding may be used to rempve high spots to
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neet grade requirenents. Skin patching for correcting | ow areas or planing
or milling for correcting high areas will not be permtted.

.11.6 Sur f ace Snpot hness

The Contractor shall
eval uate the surface snoot hness of the pavenent. Al testing shall be

perfornmed in the presence of the Contracting Officer. Detailed notes of
the results of the testing shall be kept and a copy furnished to the

CGovernment inmediately after each day's testing. Fheprofilographrnethod—

shall—be used—\ere
surface (crowns, drainage inlets, etc.), the surface shall be finished to
neet the approval of the Contracting Oficer.

.11.6.1 Bi-tum-nous—tnternedi-ateCourseSnoot hness Requi renent s

a. Straightedge Testing: The finished surfaces of the pavenents
shal | have no abrupt change of 6 mm or nore, and all pavenents shall be
within the tol erances specified in Table 9 when checked with an approved 4
3.66 m straightedge.

Table 9. Straightedge Surface Snpot hness--Pavenents

Pavenent Category Direction of Testing Tol erance, nmm
I nternediate Longi t udi nal 6

Cour se Transver se 6

Sur f ace Longi t udi nal 3

Cour se Transver se 6

——b+—ProfilographTesting— The tini-shed surfacesof the pavenents—

3.11.6.2 Testing Met hod

After the final rolling, but not later than 24 hours after placenment, the
surface of the pavenent in each entire lot shall be tested by the
Contractor in such a manner as to reveal all surface irregularities
exceedi ng the tol erances specified above. Separate testing of individua
sublots is not required. |f any pavenent areas are ground, these areas
shall be retested inmediately after grinding. The entire area of the
paverment shall be tested in both a longitudinal and a transverse direction
on parallel lines. The transverse lines shall be 8 m or |less apart, as
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directed. The longitudinal lines 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. O her areas having obvious deviations shall also be tested.

Longi tudinal testing lines shall be continuous across all joints.

a. Straightedge Testing. 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 ampunt of surface irregularity shal
be determ ned by placing the freestandi ng (unlevel ed) strai ghtedge on the
paverment 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.

.12 PROTECTI ON OF PAVEMENT
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After final rolling of the pavenent for the internmedi ate and surface
course, no vehicular traffic of any kind shall be permitted on the pavenent
course until the pavenent has cool ed and hardened for at |east 8 hours.

-- End of Section --
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SECTI ON 02748A

Bl TUM NOUS TACK AND PRI ME COATS
01/ 98

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.

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS

(AASHTO

AASHTO M 20 (1970; R 1996) Penetration Graded Asphalt
Cement

AASHTO M 81 (1992; R 1996) Cut-Back Asphalt
(Rapi d- Curing Type)

AASHTO M 82 (1975; R 1996) Cut-Back Asphalt
(Medi um Curi ng Type)

AASHTO M 226 (1980; R 1996) Viscosity G aded Asphalt
Cenment

AASHTO T 40 (1978; R 1996) Sampling Bitum nous
Materi al s

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

ASTM D 140 (200) Sanpling Bitum nous Materials
ASTM D 946 (1982; R 1999) Penetration-G aded Asphalt
Cenment for Use in Pavenent Construction
ASTM D 977 (1998) Emul sified Asphalt
ASTM D 1250 (1980; R 1997el) Petrol eum Measur enent
Tabl es
ASTM D 2026 (1972; R 1997) Cutback Asphalt
(Sl ow Curing Type)
ASTM D 2027 (1976; R 1997) Cutback Asphalt
(Medi um Curi ng Type)
ASTM D 2028 (1976; R 1997) Cutback Asphalt
(Rapi d- Curing Type)
ASTM D 2397 (1998) Cationic Emulsified Asphalt
ASTM D 2995 (1999) Determ ning Application Rate of

Bi t um nous Di stributors
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ASTM D 3381 (1992; R 1999) Viscosity-Gaded Asphalt
Cenent for Use in Pavenent Construction

.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation
submittals 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-03 Product Data;, , RE
WaybilI's and Delivery Tickets
Waybill's and delivery tickets, during progress of the work.
SD- 06 Test Reports
Sanpling and Testing; G RE
Copies of all test results for bitum nous materials, within 24
hours of conpletion of tests. Certified copies of the
manufacturer's test reports indicating conpliance with applicable

speci fied requirenents, not |ess than [30—f——— days before the
material is required in the work.

.3 PLANT, EQUI PMENT, MACH NES AND TOOLS

.3 Ceneral Requirenents

Pl ant, equi prment, nmachines and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
tines.

.4 Bi t um nous Di stri butor

The distributor shall have pneumatic tires of such size and nunber to
prevent rutting, shoving or otherw se damagi ng the base surface or other

| ayers in the pavenent structure. The distributor shall be designed and
equi pped to spray the bitum nous naterial in a uniformcoverage at the
specified tenperature, at readily deternmined and controlled rates with an
al l owabl e variation fromthe specified rate of not nore than plus or m nus
5 percent, and at variable widths. Distributor equiprment shall include a
separate power unit for the bitunmen punp, full-circulation spray bars,
tachomet er, pressure gauges, Vvol ume-nmnmeasuring devi ces, adequate heaters for
heating of nmaterials to the proper application tenperature, a thernoneter
for reading the tenperature of tank contents, and a hand hose attachnent
suitable for applying bitum nous material manually to areas inaccessible to
the distributor. The distributor shall be equipped to circul ate and
agitate the bitum nous material during the heating process.

.5 Power Broons and Power Bl owers

Power broons and power bl owers shall be suitable for cleaning the surfaces
to which the bitunmi nous coat is to be applied.

6 VEATHER LI M TATI ONS
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Bi t um nous coat shall be applied only when the surface to receive the

bi tum nous coat is dry. Bitum nous coat shall be applied only when the

at nospheric tenperature in the shade is 10 degrees C or above and when the
tenmperature has not been below 2 degrees C for the 12 hours prior to
application.

PART 2 PRODUCTS

2.1 TACK COAT

Feutback—-asphalt}fAsphalt}—|Enul sified asphalt} shall conformto [FASTFM-D-
2028} [ASTM-B-9461 [ ASTM-B-3381} [ ASTM D 977} for ASTM D 2397} —e+[-AASHFO-M-
81} [ AASHFO-M-20}1 [ AASHFO-M-226}, Grade [———}SS-1, SS-1H, CSS-1, or CSS-1H

2.2 PRI ME COAT

FCut back asphal t }Emi-sified-asphalt} shall conformto FASTM-DB-977][ASTM-
D-2026]ASTM D 2027} FASTM-D-20281[ASTM-D-2397} or [AASHTO-M-811[-AASHTO
M 82}, Grade ——FMC-30 or MC-70.

PART 3 EXECUTI ON

3.1 PREPARATI ON OF SURFACE
| mredi ately before applying the bitum nous coat, all |oose material, dirt,
clay, or other objectionable material shall be remobved fromthe surface to
be treated. The surface shall be dry and clean at the tine of treatnent.

3.2  APPLI CATI ON RATE

The exact quantities within the range specified, which may be varied to
suit field conditions, will be determ ned by the Contracting Oficer

3.2.1 Tack Coat
Bi tum nous material for the tack coat shall be applied in quantities of not
less than 0.20 liter nor nmore than 0.70 liter per square neter of pavenent
surf ace.

3.2.2 Prime Coat
Bi tum nous material for the prine coat shall be applied in quantities of
not less than 0.70 liter nor nore than 1.80 liters per square neter of
paverent surface.

3.3  APPLI CATI ON TEMPERATURE

3.3.1 Vi scosity Relationship
Asphalt application tenmperature shall provide an application viscosity
bet ween 10 and 60 seconds, Saybolt Furol, or between 20 and 120 square
nmm sec, kinematic. The tenperature viscosity relation shall be furnished
to the Contracting Oficer.

3.3.2 Tenper at ure Ranges
The viscosity requirements shall deternmine the application tenperature to

be used. The following is a normal range of application tenperatures:
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Li quid Asphalts

FMC- 30 29-87 degrees C-
FMC-70 50- 107 degrees C}
- 250 765-. 132 dearees (Cl
Mo—=2ou oo 6egrees—o
FRE-70 50-90-degreesC*]
FRE-250 75-12 -degrees—C
Penetration—G-ades
[ 200-300 nlus 130 dearees (Cl
IRE=A-A-am-acac) paSs—asuv—aegrees—g
[120-150 nlus 132 deareeas (Cl
oY pdSs—ass—aegrees—
[85. 100 nlus 137 deareeas (Cl
oo pdSs—asf—aegrees—g
A 2 B nlus 132 deareeas (Cl
o= pdSs—ass—aegrees—o
A [ nlus 137 deareeas (Cl
ho— pdSs—asf—aegrees—
[AC 10 nlue 127 dearees (Cl
Ao puS—aof—aegrees—

FAR2000 ptus—140degrees—(C]
A 4000 nl e 142 deareecs (Cl
FAR-4000 ptus—143 degrees—C}
Emul si ons
[RS-1 20-60-degrees—(
[MS-1 20-70-degrees—(
[HEMS-1 20-70-degrees—(
—1FSSs-1 20-70 degrees C-
—1FSS-1h 20-70 degrees C-
—FCss-1 20-70 degrees C-
—FCSS- 1h 20-70 degrees C-

*These tenperature ranges exceed the flash point of the material and care
shoul d be taken in their heating.

3.4  APPLI CATI ON

3.4.1

Fol | owi ng preparation and subsequent
bi tum nous coat shall

Cener al

i nspection of the surface,
be applied at the specified rate with uniform

t he

di stribution over the surface to be treated. All areas and spots m ssed by
the distributor shall be properly treated with the hand spray.
succeedi ng | ayer of pavenent is placed, the surface shall be naintai ned by
protecting the surface agai nst damage and by repairing deficient areas at

no additional cost to the Government. |If required, clean dry sand shall be
spread to effectively blot up any excess bitum nous material.
or flames other than those fromthe heaters that are a part of the

fires,
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equi prent shall be permitted within 8 neters of heating, distributing, and
transferring operations of bitumnous material other than bitun nous

emul sions. All traffic, except for paving equipnent used in constructing
the surfacing, shall be prevented fromusing the underlying material

whet her prinmed or not, until the surfacing is conpleted. The bitum nous
coat shall conformto all requirenents as described herein

.4.2 Pri me Coat

The prime coat will be required if it will be at |east seven days before a—

t he surfacing{Aasphalt ecementconcrete hot m x pavenent |ayer is

constructed on the underlying {base course—ete)conpacted—material. The
type of liquid asphalt and application rate will be as specified herein

The Contractor shall protect the underlying course from any danage (water
traffic, etc.) until the surfaecingasphalt concrete pavenent is placed. H—

Lhe—G9n;FaeLeF—pLaees—Lhe—§uFLae+ng—mkLh+n—§e¥en—daysT—Lhe—ehe+ee—e#—

Danage to the underlying material caused by |ack of, or inadequate,
protection shall be repaired {(+econpacted or replaced) by approved net hods

at no additional cost to the Governnent. |f the Contractor options to use
the prime coat, it shall be applied as soon as possible after consolidation
of the underlying material. To obtain uniformapplication of the prine

coat on the surface treated at the junction of previous and subsequent
applications, building paper shall be spread on the surface for a
sufficient distance back fromthe ends of each application to start and
stop the prime coat on the paper. Imediately after application, the
bui | di ng paper shall be renpved and destroyed.

.4.3 Tack Coat

Tack coat shall be applied at the |ocations shown on the draw ngs.

.5 CURI NG PERI CD

Fol | owi ng application of the bitum nous material and prior to application
of the succeeding | ayer of pavenent, the bitum nous coat shall be allowed
to cure and to obtain evaporation of any volatiles or moisture. FPrine
coat shall be allowed to cure without being disturbed for a period of at

| east 48 hours or |onger, as may be necessary to attain penetration into
the treated course. }

.6 FI ELD QUALI TY CONTRCL

bitum-nous—naterial—usedl—fused shall be obtained by the Contractor as
directed, under the supervision of the Contracting Oficer. The sanple nray
will be retained and tested by the Governnment at no cost to the Contractor}.

.7 SAMPLI NG AND TESTI NG

Sanpling and testing shall be performed by an approved conmercial testing

| aboratory or by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and
approved.
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7.1 Sanpl i ng

The sanpl es of bitum nous material, unless otherw se specified, shall be in
accordance with ASTM D 140 or AASHTO T 40. Sources from which bitum nous
materials are to be obtained shall be selected and notification furnished
the Contracting Officer within 15 days after the award of the contract.

.7.2 Cal i brati on Test

The Contractor shall furnish all equipnent, materials, and | abor necessary
to calibrate the bitum nous distributor. Calibration shall be made with

t he approved job material and prior to applying the bitum nous coat
material to the prepared surface. Calibration of the bitun nous
distributor shall be in accordance with ASTM D 2995.

. 7.3 Trial Applications

Bef ore providing the conplete bitum nous coat, three lengths of at |east 30
neters for the full width of the distributor bar shall be applied to

eval uate the anmount of bitum nous nmaterial that can be satisfactorily
appl i ed.

.7.3.1 Tack Coat Trial Application Rate

Unl ess ot herwi se authorized, the trial application rate of bitum nous tack
coat materials shall be applied in the ambunt of 0.20 liters per square
meter. Oher trial applications shall be nmade using various amunts of
material as may be deemed necessary.

.7.3.2 Prime Coat Trial Application Rate

Unl ess ot herwi se authorized, the trial application rate of bitum nous
materials shall be applied in the amount of 1.10 liters per square neter

O her trial applications shall be made using various anpbunts of material as
may be deened necessary.

. 7.4 Sanpling and Testing During Construction

Quality control sampling and testing shall be performed as required in
par agraph FlI ELD QUALI TY CONTROL.

<&
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SECTI ON 02754A

CONCRETE PAVEMENTS FOR SMALL PRQIECTS

PART 1

1.

GENERAL

1 REFERENCES

07/01

The publications listed below forma part of this specification to the

ext ent

ref erenced.

desi gnation only.

ACl | NTERNATI ONAL (ACl)

The publications are referred to in the text by basic

ACl 211.1 (1991) Standard Practice for Selecting
Proportions for Nornmal, Heavyweight, and
Mass Concrete

ACl 301 (1999) Standard Specifications for
Structural Concrete

ACl 305R (1999) Hot Weat her Concreting

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

ASTM A 184/ A 184M (1996) Fabricated Deforned Steel Bar Mats
for Concrete Reinforcenent

ASTM A 185 (1997) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenent

ASTM A 615/ A 615M (2000) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM C 31/ C 31M (2000) Making and Curing Concrete Test
Specinmens in the Field

ASTM C 33 (1999ael ) Concrete Aggregates

ASTM C 39/ C 39M (1999) Compressive Strength of Cylindrical
Concrete Speci nens

ASTM C 94/ C 94M (2000) Ready-M xed Concrete

ASTM C 123 (1998) Lightweight Particles in Aggregate

ASTM C 143/ C 143M (2000) Slunp of Hydraulic Cenent Concrete

ASTM C 150 (1999a) Portl and Cenent

ASTM C 192/ C 192M (2000) Making and Curing Concrete Test
Speci nmens in the Laboratory

ASTM C 231 (1997el) Air Content of Freshly M xed

Concrete by the Pressure Method
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ASTM C 260 (2000) Air-Entraining Adm xtures for
Concrete

ASTM C 494/ C 494M (1999a) Chemical Adm xtures for Concrete

ASTM C 595 (2000a) Bl ended Hydraulic Cenents

ASTM C 618 (2000) Coal Fly Ash and Raw or Cal ci ned

Nat ural Pozzol an for Use as a M neral
Adm xture in Concrete

ASTM C 666 (1997) Resistance of Concrete to Rapid
Freezi ng and Thaw ng

ASTM C 881 (1999) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

ASTM C 989 (1999) G ound Granul ated Bl ast - Fur nace
Slag for Use in Concrete and Mortars

ASTM C 1077 (1998) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

ASTM C 1260 (1994) Potential Al kali Reactivity of
Aggregates (Mortar-Bar Met hod)

ASTM D 1751 (1999) Preforned Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996el) Preforned Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

U S. ARW CORPS OF ENG NEERS ( USACE)

CCE CRD-C 130 (1989) Scratch Hardness of Coarse
Aggregate Particles

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

NATI ONAL READY- M XED CONCRETE ASSOCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1996) Concrete Pl ant Standards

1.2 SYSTEM DESCRI PTI ON
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This section is intended to stand al one for construction of concrete
(rigid) pavenent. However, where the construction covered herein
interfaces with other sections, the construction at each interface shal
conformto the requirenents of both this section and the other section
i ncludi ng tol erances for both.

.3 MEASURENENT-AND-PAYNMENTNOT USED

.4 ACCEPTABI LI TY OF WORK

The pavenent will be accepted on the basis of tests made by the Governnent
and by the Contractor or its suppliers, as specified herein. The
CGovernment may, at its discretion, make check tests to validate the results
of the Contractor's testing. Concrete sanples shall be taken by the
Contractor at the placenent to determne the slunp, air content, and
strength of the concrete. Test cylinders shall be nmade for determning
conformance with the strength requirenments of these specifications and,
when required, for deternmining the tine at which pavenents nmay be placed
into service. Al air content neasurenments shall be determined in
accordance with ASTM C 231. Al slunp tests shall be nade in accordance
with ASTM C 143/ C 143M Al test cylinders shall be 150 by 300 mm
cylinders and shall be fabricated in accordance with ASTM C 192/ C 192M
using only steel nmolds, cured in accordance with ASTM C 31/C 31M and
tested in accordance with ASTM C 39/C 39M A strength test shall be the
average of the strengths of two cylinders nade fromthe same sanpl e of
concrete and tested at 28 days. The Contractor shall furnish al

materials, |abor, and facilities required for nolding, curing, testing, and
protecting test specinmens at the site and in the | aboratory.

4.1 Eval uati on Sanpli ng

Sanpling, testing, and m xture proportioning shall be performed by a
conmer ci al Testing Laboratory, conformng with ASTM C 1077. The

i ndi vi dual s who sanple and test concrete and concrete constituents shall be
certified as Anerican Concrete Institute (ACI) Concrete Field Testing
Technici ans, Grade |I. The individuals who performthe inspection of
concrete shall be certified as ACI Concrete Construction Inspector, Leve
1. Al mx design, weekly quality control reports, snoothness reports,
and project certification reports shall be signed by a Regi stered Engi neer
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1.4.2 Surface Testing

Surface testing for surface snoot hness—{, edge slunmp} and plan grade shal
be performed as indicated bel ow by the Testing Laboratory. The
nmeasurenents shall be properly referenced in accordance with paving | ane
identification and stationing, and a report given to the Governnment within
24 hours after neasurenent is nmade. A final report of surface testing,
signed by a Regi stered Engi neer, containing all surface neasurenents and a
description of all actions taken to correct deficiencies, shall be provided
to the Government upon concl usion of surface testing.

1.4.2.1 Sur face Snpot hness Requi renents
The finished surfaces of the pavenents shall have no abrupt change of 3 mm

or nore, and all pavenments shall be within the tol erances specified in
Table 1 when checked with the straightedge.

TABLE 1
STRAI GHTEDGE SURFACE SMOOTHNESS- - PAVEMENTS
Direction Tol er ances
Paverent Category of Testing nm

—Helicopter—Paved-Areas——————— Transverse 6.5

Roads and Streets Longi t udi nal 5
Transverse 6.5

Tank Har dstands, Parking Longi t udi nal 6.5

Areas, Open Storage Areas Transver se 6.5

1.4.2.2 Sur face Snoot hness Testing Met hod

The surface of the pavenent shall be tested with the strai ghtedge to
identify all surface irregularities exceeding the tol erances specified
above. The entire area of the pavenent shall be tested in both a

[ ongi tudi nal and a transverse direction on parallel |ines approximately 4.5
m apart. 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 anount of surface irregularity shall be detern ned by

pl aci ng the strai ghtedge on the pavenent surface and allowing it to rest
upon the two hi ghest spots covered by its | ength and neasuring the nmaxi num
gap between the straightedge and the pavenent surface, in the area between
t hese two high points.

1.4.3 Edge Sl unp Testing and Confornmance
When slip-formpaving is used, not nore than 15 percent of the total free
edge [of—any—255rmm—orthicker—slabl of the slipformed portion of the

paverent, shall have an edge slunp exceeding 6 mm and no slab shall have
an edge slump exceeding 9 mm Edge slunp shall be determ ned as above for
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surface snoot hness, at each free edge of each slipforned paving | ane
constructed. Measurenents shall be nmade at 1.5 to 4.5 m spacings, and as
directed. When edge slunmp exceeding the Iimts specified above is
encountered on either side of the paving | ane, additional straightedge
nmeasurenents shall be made, if required, to define the linear limts of the
excessive slunp. The concrete for the entire width of the paving | ane
within these limts of excessive edge slunmp shall be renpved and repl aced.
Addi ng concrete or paste to the edge or otherw se nanipulating the plastic
concrete after the sliding formhas passed, or patching the hardened
concrete, shall not be used as a nethod for correcting excessive edge sl unp.

4.4 Pl an Grade Testing and Confornmance

The finished surface of the pavenents shall conform wi thin the tol erances
shown in Table 1, to the lines, grades, and cross sections shown. The
finished surface of new abutting pavenents shall coincide at their

j uncture. The f|n|shed surface of a+FL+eLd—FunHay——La*+may——and—apFen—

L+ne—9p—eLevaL+9n—Fnd+eaPed———Ihe—su##aees—e#—e%he# pavenEnts shaII vary
not nmore than 18 mm above or bel ow the plan grade line or elevation

i ndi cated. Each pavenent category shall be checked by the Contractor for
conformance with plan grade requirenments by running lines of |evels at
intervals to determine the elevation at each joint intersection

.5 PRECONSTRUCTI ON TESTI NG OF MATERI ALS

The Contractor shall not be entitled to any additional paynent or extension
of time because of delays caused by sanpling and testing additiona

sources, or sanples, necessitated by failure of any sanples. Aggregates
shal | be sanpled and tested by the Test Laboratory and shall be
representative of the materials to be used for the project. Test results,
signed by a Registered Engineer, shall be submtted 20} {4530H—+1
days before comenci ng paving. No aggregate shall be used unl ess test
results show that it neets all requirements of these specifications,

i ncl udi ng conpliance with ASTM C 33, and ASTM C 1260, and del eteri ous
materials |imtations.

.6 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
Equi prent; f———1 G ———RE
Manufacturer's literature on the concrete plant; mxing

equi prent ; haul i ng equi prent; placing and finishing, and curing
equi prent; at |east #30 days prior to start of paving.

Paving; f——F G (——RE
Pavi ng Schedul es at |east 7 days prior to start of paving.

M xture Proportions; G ——FEC G
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The report of the Contractor's mxture proportioning studies
showi ng the proportions of all ingredients and supporting
information and certified | aboratory test reports on aggregate and
other materials that will be used in the manufacture of concrete,
at | east 1430 days prior to conmenci ng concrete placing operations.

Submittal shall include strength test data and anal ysis for
conpressive strength, concrete average strength, and manufacturers
certification of conpliance for adm xtures.

Materials; G RE

Manuf acturers certificate of conpliance denonstrating conpliance
with specified requirenments for adm xtures, curing conpound, joint
materials, reinforcing, dowels and tie bars, and epoxy resin

7 EQUI PMENT
7.1 Bat chi ng and M xi ng

The batching plant shall conformto NRMCA CPMB 100, the equi pnent

requi renents in ASTM C 94/ C 94M and as specified. Witer shall not be

wei ghed or neasured cumul atively with another ingredient. All concrete

mat eri al s batching shall meet ASTM C 94/C 94M requirements. M xers shal

be fstationary mixers} or Htruck mixers (truck mixers may be used for fixed
formplacenents only)}. FETruck mixers shall not be used for m xing paving
concrete for slipformplacenents.} Batching, mxers, mxing tineg,
permtted reduction of mxing time, and concrete uniformty shall neet the
requi renents of ASTM C 94/ C 94M and shall be documented in the initia
weekly QC Report.

. 7.2 Transporting Equi prent

Transporting equi pment shall be in conformance with ASTM C 94/ C 94M and as
specified herein. Concrete shall be transported to the paving site in
rear-dunp trucks, in truck mxers designed with extra | arge bl adi ng and
rear opening specifically for low slunp concrete, or in agitators.
Bott om dunmp trucks shall not be used for delivery of concrete.

. 7.3 Del i very Equi prent

VWhen concrete transport equi pnent cannot operate on the paving | ane,
side-delivery transport equi pnent consisting of self-propelled noving
conveyors shall be used to deliver concrete fromthe transport equi prent
and discharge it in front of the paver. Front-end | oaders, dozers, or
simlar equiprment shall not be used to distribute the concrete.

.7.4 Paver - Fi ni sher

The paver-finisher shall be a heavy-duty, self-propelled nmachine designed
specifically for paving and finishing high quality paverment. [Fhe—
a A 3 V=Yl 3280 m— o e\

The paver-finisher shall spread, consolidate, and shape the plastic
concrete to the desired cross section in one pass. The paver-finisher
shal | be equipped with a full w dth "knock-down" auger, capabl e of
operating in both directions, which will evenly spread the fresh concrete
in front of the screed or extrusion plate. Imrersion vibrators shall be
gang mounted at the front of the paver on a frame equi pped with suitable
controls so that all vibrators can be operated at any desired depth wthin
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the slab or conpletely withdrawn fromthe concrete. The vibrators shall be
automatically controlled so that they will be inmediately stopped as
forward nmotion of the paver ceases. The spacing of the i mersion vibrators
across the paving | ane shall be as necessary to properly consolidate the
concrete, but the clear distance between vibrators shall not exceed 750 nm
and the outside vibrators shall not exceed 300 mm fromthe edge of the
| ane. The paver-finisher shall be equipped with a transversely oscillating
screed or an extrusion plate to shape, conpact, and snooth the surface.

.7.4.1 Paver - Fi ni sher with Fi xed Forns

The paver-finisher shall be equipped with wheels designed to ride on the

forms;—. keep—itThe paver-finisher shall be designed to stay aligned with

the forms, and to spread the concrete w thout causi ngpreventing deformation,
di spl acenent, or m salignnent of the forms.

.7.4.2 Sli pf orm Paver - Fi ni sher

The slipform paver-finisher shall be automatically controlled and craw er
nounted with padded tracks. Horizontal alignnment shall be electronically
referenced to a taut wire guideline. Vertical alignnent shall be
electronically referenced on both sides of the paver to a taut wire
guideline, to an approved | aser control system or to a ski operating on a
conpleted Iane. Control froma sl ope-adjustnent control or contro
operating fromthe underlying material shall not be used.

.7.4.3 O her Types of Finishing Equi pnent

EBridge deck finishers shalHb-may be used for pavenents 250 mmor less in

t hi ckness, where | ongitudinal and transverse surface snpothness tol erances
are 6.5 mm—eor—greater.} Cary screeds or other rotating tube floats wit-
shall not be allowed on the project.

.7.5 Curing Equi pnent

Equi pnent for curing is specified in paragraph CURI NG

.7.6 Texturing Equi prent

Texturing equi pment shall be as specified bel ow

.7.6.1 Fabric Drag

A fabric drag shall consist of a piece of fabric material as w de as the

| ane wi dth securely attached to a separate wheel nounted franme spanning the
paving | ane or to one of the other simlar pieces of equipment. The
material shall be wi de enough to provide 300 to 450 nm dragging flat on

t he pavenent surface. [The fabric naterial shall be clean, reasonably new

burl ap, kept clean and saturated during use}f{Fhefabricnaterial-shallbe—
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1.7.7 Sawi ng Equi pnent

Equi prent for sawing joints and for other simlar sawi ng of concrete shal
be standard di anond-ti p-bl aded concrete saws mounted on a wheel ed chassis.

1.7.8 Strai ght edge

The Contractor shall furnish and maintain at the job site one 4 m

strai ghtedge for testing concrete surface snoothness. The straightedge
shal | be constructed of al um num or magnesi um all oy and shall have bl ades
of box or box-girder cross section with flat bottom adequately reinforced
to insure rigidity and accuracy. Straightedges shall have handl es for
operation on the pavenent.

PART 2 PRODUCTS
2.1  CEMENTI TI QUS MATERI ALS
Cenentitious materials shall be fportland cenent, fanrd-pezzelanH—+

portl and-pozzol an cenent, }{portlandblast-furnaceslagecenrentior. »
portland cement in conbination with fpozzol an} or fground granul ated bl ast
furnace slag, H and shall conformto apprepriatethe specifications |isted

bel ow.

2.1.1 Portl and Cenent

Portl and cement shall conformto ASTM C 150 [Type 11, |ow al kal i }Fyrpe—Vs—
Fow-al-kali1-.

2.1.2 Bl ended Cenents

Bl ended cenent shall conformto ASTM C 595 Type HI P, neeting the nortar
expansi on requirenents.

2.1.3 Pozzol an (Fly Ash)

Fly ash shall conformto ASTM C 618 Cass Cor F, including all the
suppl enentary optional physical and chemical requirenments. Loss on
ignition shall not exceed 3 percent. Fly ash, when used to nitigate

al kal i -aggregate reactivity, shall have a Cal cium Oxi de (CaO content of
|l ess than 8 percent. Fly ash shall conformto EPA requirements in
accordance with Section 01670 RECYCLED / RECOVERED MATERI ALS

2.1. 4 Ground Granul ated Bl ast-Furnace Slag (GGBF Sl ag)

Ground granul ated bl ast-furnace slag shall conformto ASTM C 989 Grade 120.

2.2  AGGREGATES
Aggregates shall consist of clean, hard, uncoated particles neeting the

quality and gradation requirements of ASTM C 33, and the other requirenents
specified herein. Coarse aggregate shall have a satisfactory service
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record of at least 5 years successful service in three paving projects or
if a new source is used, shall neet the requirenments when tested for

resi stance to freezing and thaw ng. Aggregate not having a satisfactory
denonstrabl e service record shall have a durability factor of 50 or nore
when subjected to freezing and thawing in concrete in accordance with ASTM
C 666 Procedure A. Optionally, coarse aggregate shall conmply with the
Kansas Departnent of Transportation (KDOT) Durability Cass 2 requirenents.
A list of sources designated by KDOT as neeting the durability

requi renents for Class 2 aggregates nmay be obtained from KDOT by contacting
t he KDOT Research Materials Laboratory, 2300 Van Buren, Topeka, Kansas
66611. The State freeze-thaw durability testing of aggregate sources nay
be used provided the testing was acconplished within the past 3 years prior
to use in the paving.

2.1 Aggr egat e Sources

Fi ne and coarse aggregates proposed for use in all concrete shall be

eval uated and tested by the Contractor for al kali-aggregate reactivity in
accordance with ASTM C 1260. Test results shall have a neasured expansion
equal to or less than 0.08 percent at 16 days after casting. Should the
test data indicate an expansion greater than 0.08 percent, the aggregate(s)
shall be rejected, or additional testing, using a nodified version of ASTM
C 1260, shall be performed by the Contractor as described below. ASTM C
1260 shall be nodified as follows to include one of the follow ng options:

a. Uilize the Contractor's proposed | ow al kali portland cenent
and Class F fly ash in conbination for the test proportioning.
Class F fly ash shall contain |l ess than 8 percent Cal ci um Oxi de
(CaO and shall be used in the range of 25 to 40 percent of the
total cenmentitious material by mass. The quantity shall be
determned that will neet all the requirenents of these
specifications and which will |ower the expansion equal to or |ess
t han 6-20.08 percent at 16 days after casting.

b. Uilize the Contractor's proposed | ow al kali portland cenent
and ground granul ated bl ast furnace (G&F) slag in conbination for
the test proportioning. GGBF slag shall be used in the range of
40 to 50 percent of the total cenentitious naterial by mass. The
quantity shall be determ ned that will nmeet all the requirenents
of these specifications and which will |ower the expansi on equa
to or less than 6-20.08 percent at 16 days after casting.

c. Change the source or type of cenent or try using a bl ended
cenent conforming to ASTM C 595 and neeting the nortar expansion
requi renent. The replacement cement shall be selecteded that will
nmeet all the requirenents of these specifications and which wll

| ower the expansion equal to or |less than 0.08 percent at 16 days
after casting.

If any of the above options does not |ower the expansion equal to or |ess
than 6-20.08 percent at 16 days after casting, the aggregate(s) shall be
rejected and the Contractor shall submt new aggregate sources for
retesting. The results of the testing shall be submitted to the
Contracting Oficer for evaluation and acceptance.

2.1 Coar se Aggregate

Coarse aggregate shall consist of Fcrushed} or Funcrushed} gravel, crushed
stone, or a conbination thereof. i
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di-stressfromjet—blast—]}—The nom nal maxi mum si ze of the coarse aggregate
shal | be [19. O}—PZ%—G}—PZJ—%} =, and shaII conformto the gradation in

4——— The aneHnL—e#—deLeLeF+eHs—naLeFFaL—+n—eaeh—s+ze—e#gual|ty of coar se
aggregat e shal | net—exceedthe +Hnits showrinconformto ASTM C 33 d ass
IN—4M-or—45S, except that abrasion |oss shall be less than 40 percent. 1In

addi ti on coarse aggregate shall conformto thedepending—ontheweathering—
region,—and-the following limts:

a. Lightweight particles 1.0 nax. percent by nmass (ASTM C 123).

b. Oher soft particles 2.0 max. percent by mass (COE CRD- C 130).

c. Total of all deleterious 5.0 nax. percent by mass (substances
listed in ASTM C 33 and above, exclusive of material finer than
0.075 mm sieve).

d. The separation mediumfor |ightweight particles shall have a
density of 2.0 My/cubic neters.

. 2.2 Fi ne Aggregate

Fi ne aggregate shall consist of natural sand, manufactured sand, or a
conbi nati on of the tmo and shaII be conposed of cIean hard dur abl e
particl es.
be—##ee—9#—Hate#+aLs—hav+ng—nagnet+e—p#epe#t+es—}——A$L—#F|ne aggregate

shall conformto the

be-conposed-of —clean—hard,—durable particles neeting
qual|ty and gradat|0n Lhe—reqU|renents of ASTM C 33—&Hd—Phe—FGQHFFeﬁEHPS—

e*eeed—the—##n¥ts—¥n—A$INLG—33 and—sha##—nep—e*eeed—the except the Iinit on
coal and lignite shall not exceed 0.25 percent, and shall conformto the
following limts:

a. Lightweight particles (ASTM C 123) 1.0 percent nax. by nass using
a mediumwith a density of 2.0 My/cubic neter

b. The total of all deleterious material types, listed in ASTM C 33
and above, shall not exceed 3.0 percent of the nass of the fine
aggr egat e.

.3 CHEM CAL ADM XTURES

Air-entraining adm xture shall conformto ASTM C 260. An accel erator shal
be used only when specified in paragraph SPECH FI ED CONCRETE STRENGTH AND
OTHER PROPERTI ES and shall not be used to reduce the anpbunt of cenentitious
mat eri al used. Accelerator shall conformto ASTM C 494/ C 494M Type C.

Cal cium chl ori de and adm xtures containing cal ciumchloride shall not be
used. A water-reducing or retarding adnmi xture shall neet the requirenents
of ASTM C 494/ C 494M Type €F or HC admi xtures are not all owed.

.4 CURI NG MATERI ALS

Menbrane form ng curing conpound shall be a white pigmented conpound
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conforming to COE CRD-C 300. Burlap shall be new or shall be clean
mat eri al never used for anything other than curing concrete.

2.5 WATER

Water for mxing and curing shall be clean, potable, and free of injurious
amounts of oil, acid, salt, or alkali.

2.6 JO NT MATERI ALS
2.6.1 Expansi on Joint Materi al

Expansion joint filler shall be a preforned nmaterial conformng to FASTM D
1751} or FASTM D 1752—FypeftH—HHFHHH}. Expansion joint filler shal

be 20 mm thick. The expansion joint filler material shall be certified by

the manufacturer to be conpatible with the joint sealants used in the work.
Do not use bitum nous joint filler if joint sealer is non-bitum nous.

2.6.2 Slip Joint Materia

Slip joint material shall be 6 mm thick expansion joint filler conform ng
to ASTM D 1751 or ASTM D 1752. The expansion joint filler material shal
be certified by the manufacturer to be conpatible with the joint seal ants
used in the work. Do not use bitumnous joint filler if joint sealer is
non- bi t um nous.

2.7 REI NFORCI NG
2.7.1 CGener a

Rei nforcing bars shall conformto ASTM A 615/ A 615M G ade ———360. Bar
mats shall conformto ASTM A 184/ A 184M Reinforcenment shall be free from
| oose, flaky rust, |oose scale, oil, grease, nud, or other coatings that

nm ght reduce the bond with concrete.

2.7.1.1 Wl ded Wre Mesh

Wre nmesh reinforcenent shall conformto ASTM A 185. Use of rolled mesh is
specifically prohibited. Wre mesh shall be supplied in flat sheets.

2.8 DONELS AND Tl E BARS
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8.1 Dowel s

Dowel s shall be single piece, plain (non-defornmed) steel bars conformng to
ASTM A 615/ A 615M Grade 6060 or higher. Dowels shall be free of |oose,
flaky rust and | oose scal e and shall be clean and straight.

.8.2 Tie Bars

Tie bars shall be deformed steel bars conforming to ASTM A 615/ A 615M Grade
f——160. G ade 6060 or higher shall not be used for bars that are bent
and strai ghtened during construction.

.9 EPOXY RESI N

Al'l epoxy-resin materials shall be two-component materials conformng to
ASTM C 881, C ass as appropriate for each application tenperature to be
encount ered; except, that in addition, the nmaterials shall neet the

foll owi ng requirenents:

a. Mterial for use for enbeddi ng dowels and anchor bolts shall be
Type 1V, G ade 3.

b. Material for use as patching for conplete filling of spalls, w de
cracks, and other voids and for use in preparing epoxy resin
nortar shall be Type Ill, Grade as approved.

c. Material for injecting cracks shall be Type IV, G ade 1.

d. Material for bonding freshly m xed portland cenment concrete,
nortar, or freshly mixed epoxy resin concrete to hardened concrete
shal |l be Type V, G ade as approved.

.10 SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES

Speci fied conpressive strength, f'c, for concrete is ——1}5,000 MPa at 28
days. Maxi mum al | owabl e water-cenentitious material ratio is [0.45. The
wat er-cenentitious nmaterial ratio is based on absol ute vol une equi val ency,
where the ratio is deternined using the weight of cenment for a cenment only
m x, or using the total volune of cenent plus pozzolan converted to an

equi val ent wei ght of cenment by the absol ute vol une equival ency net hod
described in ACI 211.1. The concrete shall be air-entrained with a tota
air content of [6}{4} plus or minus 1 percent. The maxi mum al | owabl e
slunp of the concrete shall be 75 mm for pavenent constructed with fixed
fornms. [For slipfornmed pavenent, the maxi mum all owabl e slunp shall be 30 nm
} The strength of the concrete will be considered satisfactory so long as
the average of all sets of three consecutive test results equals or exceeds
the specified conpressive strength f'c and no individual test result falls
bel ow the specified strength f'c by nore than 3.5 Mra. Addi ti ona

anal ysis or testing, including taking cores and/or |oad tests may be
required at the Contractor's expense when the strength of the concrete in
the structure is considered potentially deficient.

11 M XTURE PROPORTI ONS

11,1 Conposition

Concrete shall be conposed of cementitious material, water, fine and coarse
aggregates, and adm xtures. The cenmentitious material shall be portland
cenent, blended cenment, or only portland cenent in conbination with
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pozzol an or ground granul ated blast-furnace slag. Fly ash, if used with
non al kal i -reactive aggregates, shall consist of not |ess than 15 percent
of the cenentitious material by mass and not nmore than 35 percent. GGBF
slag, if used with non al kali-reactive aggregates, shall consist of not

| ess than 20 percent of the cementitious material by mass and not nore than
50 percent. |If Class F fly ash or GG&F slag is required to mitigate
potential alkali-aggregate reactivity, the percentage by nass determ ned
fromthe nodified ASTM C 1260 testing shall be used in the mxture
proportioning studies. The total cenentitious material content shall be at
| east 3206280 kg/cubic meter. Adm xtures shall consist of air entraining
and wat er-reduci ng adm xtures, and may al so i nclude an accel erator or
retarder as approved or directed. Witer-reducer shall be used only at the
dosage determi ned during nmixture proportioning studies. H gh range

wat er - r educi ng admi xtures and adm xtures to produce fl owabl e concrete shal
not be used. No substitutions shall be made in the materials used in the
m xture proportions wi thout additional tests to show that the quality of
the concrete is satisfactory.

2.11.2 Concrete M xture Proportioning Studies

Trial design batches, nixture proportioning studies, and testing shall be
the responsibility of the Contractor, and shall be performed by the Test
Laboratory and signed by a Registered Engineer. No concrete pavenent shal
be placed until the Contracting O ficer has approved the Contractor's

m xture proportions. Al naterials used in m xture proportioning studies
shal | be representative of those proposed for use on the project. |If there
is a change in materials, additional mxture design studies shall be made
using the new materials. Trial mxtures having proportions, slunps, and
air content suitable for the work shall be based on met hodol ogy descri bed
in ACl 211.1. At least three different water-cementitious ratios, which
wi Il produce a range of strength enconpassing that required on the project,
shal |l be used. Laboratory trial mxtures shall be proportioned for maxi nmum
permtted slunp and air content. Maxi mum sand content shall be 40 percent
of the total aggregate SSD weight. Aggregate quantities shall be based on
the mass in a saturated surface dry condition

2.11.3 M xture Proportioning Procedure
The Contractor shall performthe follow ng:

a. Fabricate, cure and test 6 test cylinders per age for each m xture
at 7 and 28 days.

b. Using the average strength for each w (c+p), plot the results from
each of the three m xtures on separate graphs for w (c+p) versus
28-day strength.

c. Fromthe graphs select a w (c+p) which will produce a mxture
giving a 28-day strength equal to the required strength determ ned
in accordance with the follow ng paragraph

2.11.4 Average Strength Required for M xtures
In order to ensure neeting, during production, the strength requirenents
specified, the m xture proportions selected shall produce a required
average strength, f'cr, exceeding the specified strength, f'c, in
accordance with procedures in Chapter 3 of ACI 301, "Proportioning."

PART 3 EXECUTI ON
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1 CONDI TI ONI NG OF UNDERLYI NG MATERI AL

Underlying material, [subgradel|basecourselfsubbase course}—upon which
concrete is to be placed shall be clean, danp, and free fromdebris, waste
concrete or cenent, frost, ice, and standing or running water. After the
underlying material has been prepared for concrete placenent, no equi pnent
shal |l be permtted thereon

2  WEATHER LI M TATI ONS
2.1 Hot Weat her Pavi ng

The tenperature of concrete shall not exceed 32 degrees C. Steel forns,
dowel s and reinforcing shall be cooled prior to concrete placenent when
steel tenperatures are greater than 49 degrees C

2.2 Col d Weat her Pavi ng

The anbi ent tenperature of the air at the placing site and the tenperature
of surfaces to receive concrete shall be not less 5 degrees C. The
tenmperature of the concrete when placed shall be not |ess than 10 degrees C

Materials entering the m xer shall be free fromice, snow, or frozen
unps. Salt, chemicals or other materials shall not be incorporated in the
concrete to prevent freezing. [Upon witten approval, chenical adm xture
conformng to ASTM C 494/ C 494M Type C or E may be used provided it
contains no calciumchloride.} Calciumchloride shall not be used at any
time. Covering and other means shall be provided for maintaining the
concrete at a tenperature of at |least 10 degrees C for not |less than 72
hours after placing, and at a tenperature above freezing for the renai nder
of the curing period. Pavenent danmaged by freezing shall be conpletely
renoved and replaced at the Contractor's expense as specified in paragraph
REPAI R, REMOVAL, AND REPLACEMENT OF SLABS

.3 CONCRETE PRODUCTI ON

. 3.1 CGeneral Requirenents

Concrete shall be deposited in front of the paver within 45 mnutes from
the tine cenent has been charged into the mxing drum except that if the
anbi ent tenperature is above 32 degrees C, the time shall be reduced to 30
m nutes. Every |l oad of concrete delivered to the paving site shall be
acconpani ed by a batch ticket fromthe operator of the batching plant.

Ti ckets shall show at | east the nass, or volune, of all ingredients in each
batch delivered, Fthe water neter and revolution neter reading on truck

m xers} and the tine of day. Tickets shall be delivered to the placing
foreman who shall keep themon file and deliver themto the Governnent

dai ly.

. 3.2 Transporting and Transfer- Spreadi ng Operations

Non- agi tating equi pment shall be used only on snooth roads and for hau

time less than 15 minutes. [No—egquiprent—shallbe allowed tooperate—on—
paver-finisher—]—fEqui prent shall be allowed to operate on the underlying
material only if no damage is done to the underlying material and its
degree of conpaction. Any disturbance to the underlying material that does
occur shall be corrected before the paver-finisher reaches the |ocation of
t he di sturbance and the equi pment shall be replaced or procedures changed
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to prevent any future damage.} fAdditi-onal—water—raybe-addedtotruck—

.4 PAVI NG

Paverment shall be constructed with paving and finishing equipnment utilizing
Efixed forms} or Eslipfornst.

.4.1 Consol i dati on

The paver vibrators shall be inserted into the concrete not closer to the
underlying material than 50 nm The vibrators or any tanping units in
front of the paver shall be automatically controlled so that they shall be
stopped i nmedi ately as forward notion ceases. Excessive vibration shal

not be permitted. Concrete in small, odd-shaped slabs or in |locations

i naccessible to the paver nounted vibration equi pnent shall be vibrated
with a hand-operated i nmersion vibrator. Vibrators shall not be used to
transport or spread the concrete.

.4.2 Oper ation

VWen the paver is operated between or adjacent to previously constructed
paverment (fill-in |anes), provisions shall be made to prevent damage to the
previously constructed pavenent, including keeping the existing pavenent
surface free of any debris, and placing rubber nats beneath the paver
tracks. Transversely oscillating screeds and extrusion plates shal

overlap the existing pavenent the m ninum possible, but in no case nore
than 200 nm

. 4.3 Required Results

The paver-finisher shall be operated to produce a thoroughly consoli dated
slab throughout, true to Iine and grade within specified tol erances. The
paver-finishing operation shall produce a surface finish free of
irregularities, tears, voids of any kind, and any other discontinuities.

It shall produce only a very mnimum of paste at the surface. Miltiple
passes of the paver-finisher shall not be permtted. The equipnent and its
operation shall produce a finished surface requiring no hand finishing,
other than the use of cutting strai ghtedges, except in very infrequent
instances. No water, other than true fog sprays (mst), shall be applied
to the concrete surface during paving and finishing.

4.4 Fi xed Form Pavi ng

Forms shall be steel, except that wood fornms may be used for curves having
aradius of 45 m or less, and for fillets. Forms may be built up with
netal or wood, added only to the base, to provide an increase in depth of
not nmore than 25 percent. The base width of the formshall be not |ess
than eight-tenths of the vertical height of the form except that forns 200
mm or less in vertical height shall have a base width not |less than the
vertical height of the form Wod fornms for curves and fillets shall be
adequate in strength and rigidly braced. Forms shall be set on firm
material cut true to grade so that each form section when placed will be
firmy in contact with the underlying layer for its entire base. Forns
shal |l not be set on blocks or on built-up spots of underlying materi al
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Forms shall remain in place at |east 12 hours after the concrete has been
pl aced. Forms shall be renpbved w thout injuring the concrete.

. 4.5 Sl i pf orm Pavi ng

The slipform paver shall shape the concrete to the specified and indicated
cross section in one pass, and shall finish the surface and edges so that
only a very m ni mum anount of hand finishing is required. Dowels shall not
be installed by dowel inserters attached to the paver or by any other neans
of inserting the dowels into the plastic concrete.

.4.6 Pl aci ng Rei nforcing Stee

Rei nf orcenment shall be positioned on suitable chairs securely fastened to
t he subgrade prior to concrete placenent, or may be placed on an initia
| ayer of consolidated concrete, with the subsequent |ayer placed within 30

m nutes of the first l|ayer placenment. —H—+reinforeingforContinuoushy—

4.7 Pl acing Dowel s and Tie Bars

Dowel s shall be installed with alignnent not greater than 1 nm per 100 mm
Except as otherw se specified below, |ocation of dowels shall be within a

hori zontal tolerance of plus or minus 15 mmand a vertical tol erance of

plus or mnus 5 mMm The portion of each dowel intended to nove within the

concrete or expansion cap shall be painted with one coat of rust inhibiting

primer paint, and then oiled just prior to placement. [Dowels} Fand tie

bars} in joints shall be omtted when the center of the fdowel} or ftie bar}
is located within a horizontal distance froman intersecting joint equa

to or less than one-fourth of the slab thickness.

.4.7.1 Contraction Joints

FDowel s} Fand} Ftie bars} as shown in |ongitudinal and transverse
contraction joints within the paving |ane shall be held securely in place
by nmeans of rigid netal basket assenblies. The [Fdowel s} fand tie bars}
shal |l be welded to the assenbly or held firmy by nechani cal | ocking
arrangenents that will prevent them from becom ng distorted during paving
operations. The basket assenblies shall be held securely in the proper

| ocation by means of suitable anchors.

.4.7.2 Construction Joints-Fi xed Form Pavi ng

Installati on of [dowel s} Fand tie bars} shall be by the bonded-in-place
nmet hod, supported by neans of devices fastened to the forns. Installation
by renoving and replacing in preformed holes will not be pernmitted.

.4.7.3 Dowel s Installed in Hardened Concrete

Installation shall be by bonding the dowels into holes drilled into the
hardened concrete. Holes approximately 3 mm greater in dianeter than the

dowel s shall be drilled into the hardened concrete. Dowels shall be bonded
in the drilled holes using epoxy resin injected at the back of the hole
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before installing the dowel and extruded to the collar during insertion of
the dowel so as to conpletely fill the void around the dowel. Application
by buttering the dowel shall not be pernmitted. The dowels shall be held in
alignment at the collar of the hole, after insertion and before the grout
hardens, by nmeans of a suitable nmetal or plastic collar fitted around the
dowel . The vertical alignnment of the dowels shall be checked by placing

t he strai ghtedge on the surface of the pavenent over the top of the dowel
and neasuring the vertical distance between the strai ghtedge and the

begi nni ng and endi ng point of the exposed part of the dowel. PWere tie
bars are required in I ongitudinal construction joints of slipform pavenent,
bent tie bars shall be installed at the paver, in front of the transverse
screed or extrusion plate. |If tie bars are required, a standard keyway
shal | be constructed, and the bent tie bars shall be inserted into the

pl astic concrete through a 0.45 to 0.55 mm thick netal keyway liner. Tie
bars shall not be installed in preformed holes. The keyway |iner shall be
protected and shall remain in place and becone part of the joint. Before
pl acenent of the adjoining paving |lane, the tie bars shall be straightened,
wi t hout spalling the concrete around the bar.}

.4.7. 4 Expansi on Joints

Dowel s in expansion joints shall be installed by the bonded-in-place nethod
or by bonding into holes drilled in hardened concrete, using procedures
speci fied above.

.5 FI NI SHI NG

Clary screeds, "bridge deck"” finishers, or other rotating pipe or tube type
equi prent shall not be permitted. The sequence of nachi ne operations shal
be transverse finishing, |ongitudinal machine floating if used,

strai ghtedge finishing, texturing, and then edging of joints. Hand
finishing shall be used only infrequently and only on isolated areas of odd
sl ab shapes and in the event of a breakdown of the nechanical finishing
equi prent.  Suppl emental hand finishing for machine fini shed pavenent shal
be kept to an absolute m nimum Equi prent to be used for suppl emental hand
finishing shall primarily be 3 to 4 m cutting straightedges; only very
sparing use of bull floats shall be allowed. At no tine shall water be
added to the surface of the slab in any way, except for fog (mst) sprays
to prevent plastic shrinkage cracking.

.5.1 Machi ne Fini shing Wth Fi xed Forns

The machi ne shall be designed to ride the forns. Machines that cause

di spl acenent of the forns shall be replaced, concrete placenents shall be
stopped inmediately until the equipnent is repaired or replaced. The
machi ne shall make only one pass over each area of pavenment. |If the

equi prent and procedures do not produce a surface of uniformtexture, true
to grade, in one pass, the operation shall be i mediately stopped and the
equi pnrent, mxture, and procedures adjusted as necessary.

.5.2 Machi ne Fini shing Wth Slipform Pavers

If there is sufficient concrete slurry or fluid paste on the surface that
it runs over the edge of the pavenent, the paving operation shall be

i medi ately stopped and the equi prent, mxture, or operation nodified to
prevent formation of such slurry. Any slurry which does run down the
vertical edges shall be imediately removed. No slurry, concrete or
concrete nortar shall be used to build up along the edges of the pavenent
to conpensate for excessive edge slunp, either while the concrete is
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plastic or after it hardens.
.5.3 Surface Correction

VWile the concrete is still plastic, irregularities and marks in the
paverment surface shall be elimnated by neans of cutting straightedges, 3
to 4 m in length. Depressions shall be filled with freshly m xed
concrete, struck off, consolidated, and refinished. Projections above the
required el evation shall also be struck off and refinished. Long-handl ed,
flat "bull floats" shall be used sparingly and only as necessary to correct
m nor, scattered surface defects. Finishing with hand floats and trowel s
shall be held to the absol ute ninimum necessary. Joints and edges shal

not be overfini shed.

.5.4 Hand Fi ni shi ng

Hand fi ni shing operations shall be used only for those unusual slabs as
specified previously. Gate tanpers (jitterbugs) shall not be used. As
soon as placed and vibrated, the concrete shall be struck off and screeded.
The surface shall be tanped with a strike-off and tanping screed, or

vibratory screed. Imediately following the final tanmping of the surface

t he paverment shall be floated longitudinally. Long-handled, flat bul
floats shall be used sparingly and only as necessary to correct surface
defects. Finishing with hand floats and trowels shall be held to the

absol ute m ni num necessary. Joints and edges shall not be overfini shed.

No wat er shall be added to the pavenent during finishing operations.

.5.5 Texturing

Bef ore the surface sheen has di sappeared and before the concrete hardens,
the surface of the pavenent shall be given a texture as described herein
Following initial texturing on the first day of placenent, the Placing
Foreman, Contracting O ficer representative, and a representative of the
Usi ng Agency shall inspect the texturing for conpliance with design
requi renents. After curing is conplete, all textured surfaces shall be
t horoughly power broonmed to renove all debris. [Arytypeof transverse—
: hal . ol . I b

toleranceof plus—ormnus—13 mmof atrue line-} The concrete in areas
of recesses for tie-down—anchersstormdrain inlets, lighting fixtures, and
other outlets in the pavenent shall be finished to provide a surface of the
same texture as the surroundi ng area.

.5.5.1 Fabric-Drag Surface Finish

Surface texture shall be applied by dragging the surface of the pavenent,
in the direction of the concrete placenment, with a moist fabric drag. The
draggi ng shall produce a uniform finished surface having a fine sandy
texture without disfiguring marks.
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3.5.6 Edgi ng

FThe edges of slipforned |anes shall not be edged.} After texturing has
been conpleted, the edge of the slabs along the fornms shall be carefully
finished with an edging tool to forma snooth rounded surface of 3 mm
radius. No water shall be added to the surface during edging.

3.6 CURI NG

Concrete shall be continuously protected agai nst | oss of npisture and rapid
tenmperature changes for at |east 7 days fromthe conpletion of finishing
operations. Unhardened concrete shall be protected fromrain and fl ow ng
water. During hot weather with | ow humidity and/or wi nd, the Contractor
shall institute neasures to prevent plastic shrinkage cracks from
devel opi ng. AClI 305R contai ns neans of predicting plastic shrinkage
cracki ng and preventative neasures. Plastic shrinkage cracks that occur
shall be filled by injection of epoxy resin after the concrete hardens.

Pl astic shrinkage cracks shall never be trowel ed over or filled with
slurry. Curing shall be acconplished by one of the follow ng nethods.

3.6.1 Menbrane Curi ng

A uni form coati ng of white-pigmented nenbrane-formng curing conpound shal
be applied to the entire exposed surface of the concrete including pavenent
edges as soon as the free water has di sappeared fromthe surface after
finishing. |If evaporation is high and no nmoisture is present on the
surface even though bl eedi ng has not stopped, fog sprays shall be used to
keep the surface moist until setting of the cenment occurs. Curing conmpound
shall then be imediately applied. Curing conpound shall be applied to the
finished surfaces by means of a self-propelled automatic sprayi ng machi ne,
equi pped with multiple spraying nozzles with wi nd shields, spanning the
new y paved |ane. The curing conpound shall be applied at a maxi num
application rate of 5 square neters per L. The application of curing
conpound by hand- operated, nmechanical powered pressure sprayers will be
permtted only on odd wi dths or shapes of slabs where indicated and on
concrete surfaces exposed by the renoval of forms. The compound shall form
a uniform continuous, cohesive filmthat will not check, crack, or pee
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and that will be free from pinholes and other discontinuities. Areas where
the curing compound devel ops the above defects or is damaged by heavy
rainfall, sawi ng or other construction operations within the curing period,

shal | be i mediately resprayed.
.6.2 Moi st Curi ng

Concrete to be noist-cured shall be naintai ned continuously wet for the
entire curing period, comencing i mediately after finishing. Surfaces
shal | be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton mats, or by continuously saturated plastic
coated burlap. |npervious sheet curing shall not be used.

T JA NTS

No deviation fromthe jointing pattern shown on the draw ngs shall be nade
wi thout witten approval of the Design District Pavenent or Geotechnica
Engineer. Al joints shall be straight, perpendicular to the finished
grade of the pavenent, and continuous fromedge to edge or end to end of

t he paverment with no abrupt offset and no gradual deviation greater than 13
nm

.7.1 Longi t udi nal Construction Joints
FDowel s}—{Keys}—|, or Tie bars} shall be installed in the | ongitudina
cpnstrgction joints, or the edges shall be thickened as ind@cated.——%lhe—

.7.2 Transverse Construction Joints

Transverse construction joints shall be installed at a planned transverse
joint, at the end of each day's placing operations and when concrete

pl acenent is interrupted. Transverse construction joints shall be
constructed either by utilizing headers and hand pl acenent and fi ni shing
techni ques, or by placing concrete beyond the transverse construction joint
| ocation and then saw cutting full depth and renpvi ng concrete back to the
transverse construction joint location. For the latter case, dowels shal
be installed using nethods for dowels installed in hardened concrete

descri bed above. Al transverse construction joints shall be dowell ed.

. 7.3 Expansi on Joints

Expansi on joints shall be formed where indicated, and about any structures
and features that project through or into the pavenent, using preforned
joint filler of the type, thickness, and width indicated, and shall extend
the full slab depth. Edges of the concrete at the joint face shall be
edged. The joint filler strips shall be installed to forma recess at the
paverment surface to be filled with joint sealant. Expansion joints shal
be constructed with Fdowel s} or [t hickened edges} as shown on the draw ngs
for load transfer.

. 7.4 Slip Joints

Slip joints shall be installed the full depth of the slab using expansion
joint preformed joint filler material attached to the face of the origina
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concrete placenent. A reservoir for joint sealant shall be constructed at
the top of the joint. Edges of the joint face shall be edged.

.7.5 Contraction Joints

Transverse and | ongitudinal contraction joints shall be of the
weakened- pl ane or dummy type. Longitudinal contraction joints shall be
constructed by sawing a groove in the hardened concrete with a power-driven
saw. Transverse contraction joints shall be constructed in confornmance
with requirenments for fsawed joi nts}—f contraction joints}.

.7.5.1 Sawed Joi nts

Sawed contraction joints shall be constructed by sawing a groove in the
concrete with a 3 mm blade to the indicated depth. The tine of initia
sawi ng shall vary depending on existing and antici pated weat her conditions
and shall be such as to prevent uncontrolled cracking of the pavenent.
Sawi ng of the joints shall commence as soon as the concrete has hardened
sufficiently to permit cutting the concrete w thout chipping, spalling, or
tearing. The joints shall be sawed at the required spacing consecutively
in the sequence of the concrete placenment. Sawi ng at a given joint

| ocation shall be discontinued when a crack devel ops ahead of the saw cut.
I mredi ately after the joint is sawed, the saw cut and adjacent concrete
surface shall be thoroughly flushed with water until all waste from saw ng
is renoved fromthe joint. The surface shall be resprayed with curing
conpound as soon as free water disappears. The top of the joint opening
and the joint groove at exposed edges shall be tightly sealed with cord or
backer rod before the concrete in the region of the joint is resprayed wth
curing conpound.

3.

7.6 Thi ckened Edge Joints

Underlying material in the transition area shall neet the requirenents for
snoot hness and conpaction specified for all other areas of the underlying
mat eri al

3.

8 REPAI R, REMOVAL, AND REPLACEMENT OF SLABS

New pavenent slabs that contain full-depth cracks shall be removed and
repl aced, as specified herein at no cost to the Governnent. Renpval and

02754A-21



DACA41- 03- R- 0008- 0002

repl acenent shall be full depth, shall be full width of the paving | ane,
and the limt of renmoval shall be fromeach original transverse joint

The Contracting Oficer will determ ne whether cracks extend full depth of
t he paverent and may require mnimum 150 mm dianeter cores to be drilled
on the crack to determ ne depth of cracking. Cores shall be drilled and
the hole later filled by the Contractor with a well consolidated concrete
nm xture bonded to the walls of the hole with epoxy resin. Drilling of
cores and refilling holes shall be at no expense to the Governnent. Cracks
that do not extend full depth of slab shall be cleaned and then pressure
injected with epoxy resin, Type |V, Gade 1. The Contractor shall ensure
that the crack is not w dened during epoxy resin injection. Were a ful
depth crack intersects the original transverse joint, the slab(s)

contai ning the crack shall be renmoved and replaced, with dowels install ed,
as required below. Spalls along joints shall be repaired as specified.

.8.1 Renoval and Repl acenment of Full Sl abs

Unl ess there are keys or dowels present, all edges of the slab shall be
sawcut full depth. |If keys, dowels, or tie bars are present al ong any
edges, these edges shall be sawed full depth 150 mmfromthe edge if only
keys are present, or just beyond the end of dowels or tie bars if they are
present. These joints shall then be carefully sawed on the joint line to
within 25 mm of the depth of the dowel or key. The main slab shall be
further divided by sawing full depth, at appropriate |ocations, and each
piece lifted out and renoved. The narrow strips al ong keyed or dowel ed
edges shall be carefully broken up and renpbved. Care shall be taken to
prevent danage to the dowels, tie bars, or keys or to concrete to remain in
pl ace. Protruding portions of dowels shall be painted and lightly oil ed.
The joint face bel ow keys or dowels shall be suitably trimred so that there

is no abrupt offset. |f underbreak occurs at any point along any edge, the
area shall be hand-filled with concrete, producing an even joint face from
top to bottom before replacing the renoved slab. |f underbreak over 100 nm

deep occurs, the entire slab containing the underbreak shall be renoved
and replaced. Were there are no dowels, tie bars, or keys on an edge, or
where they have been damaged, dowels of the size and spacing as specified
for other joints in sinilar pavenent shall be installed by epoxy grouting
theminto holes drilled into the existing concrete. Oiginal damaged
dowel s or tie bars shall be cut off flush with the joint face. Al four
edges of the new slab shall thus contain dowels or original keys or
original tie bars. Prior to placenment of new concrete, the underlying
material shall be graded and reconpacted, and the surfaces of all four
joint faces shall be cleaned of all |oose material and contam nants, and
coated with a doubl e application of menbrane form ng curing conpound as
bond breaker. Placenent of concrete shall be as specified for origina
construction. The resulting joints around the new slab shall be prepared
and seal ed as specified.

.8.2 Repairing Spalls Along Joints

Spalls along joints and cracks shall be repaired by first making a vertica
saw cut at least 25 mm outside the spalled area and to a depth of at |east
50 mMm Saw cuts shall be straight lines form ng rectangular areas. The
concrete between the saw cut and the joint, or crack, shall be chipped out
to renmove all unsound concrete. The cavity shall be thoroughly cleaned
with high pressure water jets supplenmented with conpressed air to renove
all loose material. |Imrediately before filling the cavity, a prine coat
shall be applied to the dry cleaned surface of all sides and bottom of the
cavity, except any joint face. The prime coat shall be applied in a thin
coating and scrubbed into the surface with a stiff-bristle brush. Prine
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coat for portland cenent repairs shall be a neat cenent grout and for epoxy
resin repairs shall be epoxy resin, Type Ill, Grade 1. The cavity shall be
filled with | ow slunp portland cement concrete or nortar, or wth epoxy
resin concrete or nortar. Portland cement concrete shall be used for

| arger spalls, those nore than 0.009 cubic meter in size after renova
operations; portland cement nortar shall be used for spalls between 0.00085
and 0.009 cubic neter; and epoxy resin nortar or Type |Il, Grade 3 epoxy
resin for those spalls |ess than 0.00085 cubic neter in size after renoval
operations. Portland cement concretes and nortars shall be very | ow slunp
m xtures, proportioned, mxed, placed, tanped, and cured. Hf-the—

m a ha a 1 1 a a han O

size}—Epoxy resin nortars shall be made with Type II1, Grade 1, epoxy
resin, using proportions, mxing, placing, tanmping and curing procedures as
recommended by the manufacturer. Any repair material on the surroundi ng
surfaces of the existing concrete shall be renoved before it hardens.

VWere the spalled area abuts a joint, an insert or other bond-breaking
nmedi um shal | be used to prevent bond at the joint face. A reservoir for
the joint sealant shall be sawed to the dinmensions required for other
joints. Hn lieu of sawing, spalls not adjacent to joints, and popouts,
both I ess than 150 mm in nmaxi mum di nensi on, may be prepared by drilling a
core 50 mm in dianmeter greater than the size of the defect, centered over
the defect, and 50 nm deep or 13 mm into sound concrete, whichever is
greater. The core hole shall be repaired as specified above for other
spal I s. }

.8.3 Areas Defective in Plan Grade or Snpot hness

In areas not neeting the specified linmts for surface snoot hness and pl an
grade, high areas shall be reduced to attain the required snoot hness and
grade, except as depth is linited below. H gh areas shall be reduced by
grinding the hardened concrete with a surface grinding nmachine after the
concrete is 14 days or nore old. The depth of grinding shall not exceed 6
mm All pavenent areas requiring plan grade or surface snoot hness
corrections in excess of the specified linmts, shall be renmoved and

repl aced. | n pavenent areas given a wire conb or tined texture, areas
exceedi ng 2 square neters that have been corrected by rubbing or grinding
shal | be retextured by groovi ng machi ne sawn grooves neeting the
requirenents for the wire conb or tined texture. All areas in which
grindi ng has been performed will be subject to the thickness tol erances
specified in paragraph Thickness. Any grinding performed on individua

sl abs with excessive deficiencies shall be perfornmed at the Contractor's
own decision without entitlenent to additional conpensation if eventua
renoval of the slab is required.

.9 EXI STI NG CONCRETE PAVEMENT REMOVAL AND REPAI R

Exi sting concrete pavenment shall be renmoved as indicated and as specified
in Section 02220 DEMOLI TI ON nodi fi ed, and expanded as specified herein
Renoval , repair and replacenent shall be nmade as indicated and as specified
i n paragraph REPAIR, REMOVAL, AND REPLACEMENT OR SLABS

.10 PAVEMENT PROTECTI ON

The Contractor shall protect the pavenent against all danage prior to fina
acceptance of the work. Traffic shall be excluded fromthe new pavenent.
As a construction expedient in paving internmedi ate | anes between newy
paved pil ot |anes, operation of the hauling equipnent will be pernmitted on
t he new pavenment after the pavement has been cured for 7 days and the

02754A- 23



DACA41- 03- R- 0008- 0002

joints have been seal ed or otherw se protected. Al new and existing
paverment carrying construction traffic or equi pnent shall be continuously
kept conpletely clean. Special cleaning and care shall be used where
Contractor's traffic uses or crosses active airfield pavenent.

11 TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL (CQQO)

Par agr aph ACCEPTABI LI TY OF WORK contai ns additional CQC requirenments. The
Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and submt reports as specified. When, in the opinion of
the Contracting Oficer, the paving operation is out of control, concrete
pl acenent shall cease.

11,1 Batch Pl ant Contro

A daily report shall be prepared indicating checks made for scal e accuracy
with test weights, checks of batching accuracy, and corrective action taken
prior to and during placenment for weighing or batching, type and source of
cenent used, type and source of pozzolan or slag used, anpbunt and source of
adm xtures used, aggregate source, the required aggregate and water masses
per cubic neter, amount of water as free mpisture in each size of
aggregate, and the batch aggregate and water masses per cubic neter for
each class of concrete batched during each day's plant operation

.11.2 Concrete M xture

a. Air Content Testing. Air content tests shall be made when test
speci mens are fabricated. In addition, at least two other tests
for air content shall be nade on randonmly sel ected batches of each
separate concrete m xture produced during each 8-hour period of
pavi ng. \Whenever air content reaches specified lints, an
i medi ate confirmatory test shall be made. |If the second test
al so shows air content at or exceeding specified lints, an
adjustment shall imrediately be made in the anmount of
air-entraining adm xture batched to bring air content within
specified limts. |If the next adjusted batch of concrete is not
within specified limts, concrete placenent shall be halted unti
concrete air content is within specified [imts.

b. Slunp Testing. Slunp tests shall be nmade when test specinmens are
fabricated. Additional tests shall be nmade when excessive
variation in workability is reported by the placing foreman or
CGovernnment inspector. Wenever slunp approaches the naxi mum
[imt, an adjustment shall imrediately be nmade in the batch nasses
of water and fine aggregate, w thout exceedi ng the maxi mum
w (c+p). When a slunmp result exceeds the specification limt, no
further concrete shall be delivered to the paving site unti
adj ustments have been nmade and slunp is again within the lint.

c. Tenperature. The tenperature of the concrete shall be neasured
when strength speci nens are fabricated.

d. Concrete Strength Testing. Four (4) cylinders fromthe sane batch
shal |l be fabricated, cured and tested for conpressive strength,
testing two cylinders at 7-day and two cylinders at 28-day age. A
m ni mum of one set of four (4) cylinders shall be fabricated,
cured and tested for each shift of concrete placenment. Contro
charts for strength, showi ng the 7-day and 28-day CQC conpressive
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strengths, and the 28-day required conpressive strength, shall be
mai nt ai ned and subnmitted with weekly CQC Reports.

3.11.3 I nspection Before Placing

Underlying materials, joint |locations and types, construction joint faces,
forms, reinforcing, dowels, and enbedded itens shall be inspected by a

Regi stered Engineer in sufficient tine prior to each paving operation in
order to certify to the Contracting OFficer that they are ready to receive
concrete. The results of each inspection shall be reported in witing, and
the certification signed by the Registered Engi neer, prior to each days
pavi ng.

3.11. 4 Pavi ng Operati ons

The placing foreman shall supervise all placing and paving operations,
shal |l determ ne that the correct quality of concrete is placed in each

| ocati on as shown, shall insure that the concrete is consolidated ful
depth and that finishing is perfornmed as specified. The placing foreman
shal | be responsi ble for measuring and recordi ng concrete tenperatures and
anbi ent tenperature hourly during placing operations, weather conditions,
time of placenment, volume of concrete placed, and method of paving and any
probl ems encount er ed.

3.11.5 Curing I nspection

a. Mist Curing Inspections. Each day on both work and non-work
days, an inspection shall be nmade of all areas subject to noist
curing. The surface npoisture condition shall be noted and
recorded. Wen any inspection finds an area of inadequate curing,
i medi ate corrective action shall be taken, and the required
curing period for the area shall be extended by 1 day.

b. Menbrane Curing Inspection. At the end of each day's placenent,
the CQC Representative shall determne the quantity of conmpound
used by neasurenent of the container; shall deternine the area of
concrete surface covered; shall then conpute the rate of coverage
in square neters per L and shall al so note whether or not coverage
is uniform \hen the coverage rate of the curing conpound is |ess
than that specified or when the coverage is not uniform the
entire surface shall be sprayed again.

3.11.6 Col d- Weat her Protection

At | east once per day, an inspection shall be nmade of all areas subject to
col d-weat her protection. Any deficiencies shall be noted, corrected, and
reported.

3.11. 7 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report, signed by a
regi stered engi neer, shall be prepared for the updating of control charts
and test data, and all CQC inspections and actions covering the entire
period fromthe start of the construction through the current week.
Reports of failures and the action taken shall be confirmed in witing in
the routine reports. The Contracting Oficer has the right to exanm ne al
CQC records. A copy of weekly reports shall be faxed to the Design
District Pavenent or Geotechnical Engineer. At the conpletion of concrete
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pl acenent, a certification report shall be prepared containing mx designs,
all updated control charts and concrete test data, quality control reports,
snoot hness reports, and other pertinent data on the concrete, with a
certification by a registered engineer that the concrete placed neets al
specification requirements. A copy of the certification report shall be
nailed to the Design District pavenment or Geotechnical Engineer in EC GD.

-- End of Section --
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SECTI ON 02760A

FI ELD MOLDED SEALANTS FOR SEALI NG JO NTS IN Rl G D PAVEMENTS
03/ 97

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in this text by the
basi c designation only.

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

ASTM C 509 (1994) El astoneric Cellular Preforned
Gasket and Sealing Material

ASTM D 789 (1998) Determ nation of Relative Viscosity
and Mi sture Content of Polyam de (PA)

ASTM D 3405 (1997) Joint Seal ants, Hot-Applied, for
Concrete and Asphalt Pavenents

ASTM D 3569 (1995) Joint Seal ant, Hot-Applied,
El astomeric, Jet-Fuel - Resi stant-Type for
Portland Cement Concrete Pavenents

ASTM D 5893 (1996) Cold Applied, Single Conponent
Chemically Curing Silicon Joint Seal ant
for Portland Cement Concrete Pavenent

U S. ARMY CORPS OF ENG NEERS ( USACE)
CCE CRD-C 525 (1989) Corps of Engi neers Test Method for
Eval uati on of Hot-Applied Joint Seal ants
for Bubbling Due to Heating

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS SS-S- 200 (Rev E; Am 2) Seal ant, Joint,
Two- Conponent, Jet - Bl ast - Resi st ant,
Col d- Applied, for Portland Cenment Concrete
Pavement
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3 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation
submittals 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- 03 Product Data
Manuf acturer's Recommendations; G |——RE

VWere installation procedures, or any part thereof, are required
to be in accordance with the nmanufacturer's recomendati ons,
printed copi es of these recomendati ons, ——330 days prior to

use on the project. Installation of the material will not be
all owed until the reconmendations are received. Failure to
furni sh these recomendati ons can be cause for rejection of the
mat eri al

Construction Equi prent List

Li st of proposed equi pment to be used in perfornmance of
construction work including descriptive data, ———}30 days prior
to use on the project.

SD- 04 Sanpl es
Materials; G ——FRE.

Sanpl es of the materials (sealant, priner if required, and
backup material), in sufficient quantity for testing. Sanples
will be retained by the Governnent for possible future testing. and—
———3} Subnit sanples 30 days prior to the begi nning of

wor k.

approved.—
SD-07 Certificates

Materials; G RE.

Certified certificate(s) with test data showi ng conpliance with
the | aboratory test requirenents. No material will be allowed to
be used until it has been approved. Subnit certificates at | east
30 days prior to use in the work.

4  SAFETY

Joint sealant shall not be placed within 8 neters of any liquid oxygen
(LOX) equi pnment, LOX storage, or LOX piping. Joints in this area shall be
t horoughly cl eaned and | eft unseal ed.

5  TEST REQUI REMENTS

The joint sealant and backup or separating material shall be tested for
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confornance with the referenced applicable material specification. [Fhe-

; Testing of the
materials shall be performed in an approved i ndependent |aboratory and
certified copies of the test reports shall be subnmitted and approved —}
days prior to the use of the materials at the job site. Sanples will be
retai ned by the Governnment for possible future testing should the materials
appear defective during or after application.} Confornmance with the

requi renents of the |laboratory tests specified will not constitute fina
acceptance of the materials. Final acceptance will be based on the
performance of the in-place materials.

1.6 EQUI PVENT

Machi nes, tools, and equi pnent used in the perfornmance of the work required
by this section shall be approved before the work is started and shall be
mai ntai ned in satisfactory condition at all tinmes.

1.6.1 Joi nt C eani ng Equi prent
1.6.1.1 Tract or- Mount ed Routing Too

The routing tool used for removing old sealant fromthe joints shall be of
such shape and di nensions and so mounted on the tractor that it will not
damage the sides of the joints. The tool shall be designed so that it can
be adjusted to renmove the old material to varying depths as required. The
use of V-shaped tools or rotary inpact routing devices will not be
permtted. Hand-operated spindle routing devices may be used to cl ean and
enl arge random cr acks.

1.6.1.2 Concrete Saw

A sel f-propell ed power saw with water-cool ed di anond or abrasive saw bl ades
will be provided for cutting joints to the depths and wi dths specified or
for refacing joints or cleaning sawed joints where sandbl asti ng does not
provide a clean joint.

1.6.1.3 Sandbl asti ng Equi prment

Sandbl asti ng equi pment shall include an air conpressor, hose, and

| ong- weari ng venturi-type nozzl e of proper size, shape and opening. The
maxi mum nozzl e openi ng should not exceed 6.4 m—{44inech). The air
conpressor shall be portable and shall be capable of furnishing not |ess
than 71 liters per second {(150-cubicfeetpermnute) and nalnta|n|ng a
line pressure of not |ess than 621 kPa—{90—psi) at the nozzle while in
use. Conpressor capability under job conditions nust be denonstrated
bef ore approval. The conpressor shall be equipped with traps that wll
mai ntain the conpressed air free of oil and water. The nozzle shall have
an adjustable guide that will hold the nozzle aligned with the joint
approxi nately +—+neh25 nm above the pavenent surface. The height, angle
of inclination and the size of the nozzle shall be adjusted as necessary to
secure satisfactory results.

1.6.1.4 \aterblastingEquiprentNOT USED
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Hand tools may be used, when approved, for renoving defective sealant from
a crack and repairing or cleaning the crack faces.

.6.2 Seal i ng Equi prent
.6.2.1 Hot - Pour ed Seal i ng Equi prent

The unit applicators used for heating and installing FASTM D 3405} and |
ASTM D 3569} joint sealant materials shall be nobile and shall be equi pped
with a double-boiler, agitator-type kettle with an oil nediumin the outer
space for heat transfer; a direct-connected pressure-type extrudi ng device
with a nozzle shaped for inserting in the joint to be filled; positive
tenperature devices for controlling the tenperature of the transfer oil and
seal ant; and a recording type thermoneter for indicating the tenperature of
the sealant. The applicator unit shall be designed so that the seal ant

will circulate through the delivery hose and return to the inner kettle
when not in use

.6.2.2 Two- Conponent, Col d- Applied, Machine M x Seal i ng Equi prent

The equi pnent used for proportioning, mxing, and installing FS SS-S- 200
Type M joint sealants shall be designed to deliver two semifluid components
t hrough hoses to a portable mxer at a preset ratio of 1 to 1 by vol une
using punps with an accuracy of plus or mnus 5 percent for the quantity of
each conponent. The reservoir for each conponent shall be equipped with
nechani cal agitation devices that will naintain the conponents in a uniform
condition without entrapping air. Provisions shall be incorporated to
permt thernostatically controlled indirect heating of the components, when
requi red. However, inmmediately prior to proportioning and mxing, the
tenmperature of either conponent shall not exceed 32.2 degrees C {90-degrees—
B-. Screens shall be provided near the top of each reservoir to renove
any foreign particles or partially polymnerized material that could clog
fluid |ines or otherw se cause mi sproportioning or inproper mxing of the
two conponents. The equi prrent shall be capabl e of thoroughly mxing the
two conponents through a range of application rates of 37.8 to 189 liters
10-to60-—gallens) per hour and through a range of application pressures
from345 kPa to 10.3 MPa {(50-te-1500psi) as required by naterial

climatic, or operating conditions. The mxer shall be designed for the
easy renoval of the supply lines for cleaning and proportioning of the
conponents. The m xi ng head shall accommodate nozzles of different types
and sizes as may be required by various operations. The di nensions of the
nozzl e shall be such that the nozzle tip will extend into the joint to

all ow sealing fromthe bottomof the joint to the top. The initially
approved equi pnent shall be naintained i n good working condition, serviced
in accordance with the supplier's instructions, and shall not be altered in
any way w thout obtaining prior approval.

1.6.2.3 Two- Conponent, Col d- Appli ed, Hand-M x Seal i ng Equi pnment
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M xi ng equi pment for FS SS-S-200 Type H seal ants shall consist of a
sl owspeed electric drill or air-driven mxer with a stirrer in accordance
with the manufacturer's recomendati ons.

1.6.2.4 Col d- Appl i ed, Singl e-Conponent Seal i ng Equi prent

The equi pnent for installing ASTM D 5893 singl e conmponent joint seal ants
shal | consist of an extrusion punp, air conpressor, follow ng plate, hoses,
and nozzle for transferring the sealant fromthe storage container into the
joint opening. The dimension of the nozzle shall be such that the tip of
the nozzle will extend into the joint to allow sealing fromthe bottom of
the joint to the top. The initially approved equi prent shall be maintained
in good working condition, serviced in accordance with the supplier's

i nstructions, and shall not be altered in any way w t hout obtaining prior
approval. Small hand-held air-powered equi prent (i.e., caul king guns) my
be used for small applications.

1.7 TRI AL JO NT SEALANT | NSTALLATI ON

Prior to the cleaning and sealing of the joints for the entire project, a
test section of at |east 60 m—long shall be prepared using the specified
mat eri al s and approved equi pnent, so as to denonstrate the proposed joint
preparation and sealing of all types of joints in the project. Follow ng
the conpletion of the test section and before any other joint is sealed,
the test section shall be inspected to deternmine that the materials and
installation neet the requirements specified. |If it is determned that the
materials or installation do not nmeet the requirenents, the materials shal
be renoved, and the joints shall be recleaned and resealed at no cost to
the Governnment. Wen the test section neets the requirenents, it nay be

i ncorporated into the permanent work and paid for at the contract unit
price per linear foot for sealing itens scheduled. -All other joints shal
be prepared and sealed in the manner approved for sealing the test section

1.8 DELI VERY AND STORAGE

Materials delivered to the job site shall be inspected for defects,

unl oaded, and stored with a m ni mum of handling to avoid danage. Storage
facilities shall be provided by the Contractor at the job site for

mai ntai ning materials at the tenperatures and conditions recommended by the
manuf act urer.

1.9 ENVI RONMENTAL CONDI TI ONS

The anbient air tenperature and the pavenent tenperature within the joint
wal I shall be a m nimum of 10 degrees C and rising at the time of
application of the materials. Sealant shall not be applied if noisture is
observed in the joint.

PART 2 PRODUCTS
2.1 SEALANTS

Joint sealant shall be a conmercial formulation which has had satisfactory
field performance for a period of at least 2 years in sinmilar clinmte and
traffic conditions. Hot applied joint sealant shall be tested in
accordance with COE CRD-C 525. Joint sealants for use on roads, sidewalks,
curbs and gutters, and slabs on grade, (except fuel truck traffic areas and
vehicle refueling areas), shall conformto ASTM D 3405, or ASTM D 5893.
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Joint sealants for use on pavenents subject to traffic by fuel trucks, or
used in vehicle fueling areas shall conformto ASTM D 3569 or FS SS-S-200
Type M or H Materialsfor—sealing cracks—in-thevarious—paved-areas—

—L I . I : :

Nt ari gl
e -t

-hg—Mate

2.

2 PRI MERS

Primers, when their use is reconmended by the manufacturer of the seal ant,
shal |l be as recomended by the manufacturer of the seal ant.

.3 BACKUP MATERI ALS

be a conpressible, nonshrinking, nonstaining,
nonabsorbing nmaterial and shall be nonreactive with the joint sealant. The
material shall have a nelting point at |east 3 degrees C greater than the
pouring tenperature of the seal ant being used when tested in accordance
with ASTM D 789. The material shall have a water absorption of not nore
than 5 percent of the sanple weight when tested in accordance with ASTM C

The backup material shal

509. The backup material shall be 25 plus or minus 5 percent larger in
di aneter than the nomi nal width of the crack
.4 BOND BREAKI NG TAPES

The bond breaking tape or separating material shall be a flexible,

nonshri nkabl e, nonabsorbi ng, nonstaini ng, and nonreacting adhesi ve-backed
tape. The material shall have a nelting point at |east 3 degrees C
greater than the pouring tenperature of the seal ant being used when tested
in accordance with ASTM D 789. The bond breaker tape shall be

approximately 3 mm w der than the nominal wi dth of the joint and shall not
bond to the joint seal ant.

PART 3 EXECUTI ON

3.1 PREPARATI ON OF JO NTS
I mredi ately before the installation of the sealant, the joints shall be

1.1

t horoughly cl eaned to renove all laitance, curing conpound, filler,
protrusi ons of hardened concrete, and old sealant fromthe sides and upper
edges of the joint space to be seal ed.

Exi sting Seal ant Renoval

The in-place seal ant shall be cut |loose fromboth joint faces and to the
depth shown on the draw ngs, using the Ftractor-nounted routing equi pnent}
or fconcrete sawl{fwaterblaster] as specified in paragraph EQUI PMENT

Depth shall be sufficient to accombdate any separating or backup materia
that is required to maintain the depth of new sealant to be install ed.
Prior to further cleaning operations, all |oose old sealant remaining in
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the joint opening shall be renmoved by blowing with conpressed air. Hand
tools nmay be required to renove seal ant fromrandom cracks. Chipping,
spal ling, or otherw se damagi ng the concrete will not be all owed.

1.2 Sawi ng

.1.2.1 Ref aci ng of Joints

fFaci ng or Refaci ngl Haetngl of joints shall be acconplished using a
concrete saw as specified in paragraph EQU PMENT fto | oosen and renove

material until the joint is clean and open to the full specified w dth and
depth. Previously sealed joints which require seal ant repl acenent shall be
cl eaned and refaced to renove all residual old sealant and a m ni mrum of

concrete fromthe joint face to provide exposure of newy cleaned concrete,
and, if required, to enlarge the joint opening to the width and depth shown

on the dramnngs } %Le—sauPLhFeugh—samed—and—#+L#eF~Lype—fe+an—Le—Leesen—

: The bl ade shaII be st|ffened MAth a suff|C|ent nunber of
sui tabl e dumry (used) blades or washers. Inmediately follow ng the saw ng
operation, the joint opening shall be thoroughly cleaned using a water jet
to renmove all saw cuttings and debris.

.1.2.2 Ref aci ng of Random Cracks

Sawi ng of the cracks shall be acconplished using a power-driven concrete
saw as speC|f|ed i n paragraph EQU PVMENT. The saw bl ade shall be 152 nm {6—
tnreh)y or less in dianeter to enable the sawto follow the trace of the
crack. The bl ade shall be stiffened as necessary with suitable dumy (or
used) bl ades or washers. |Imediately follow ng the sawi ng operation, the
crack opening shall be thoroughly cleaned using a water jet to renove al
saw cuttings and debris.

. 1.3 Sandbl asti ng

The newl y exposed concrete joint faces and the pavenment surfaces extending
a mnimmof 13 mm fromthe joint edges shall be [sandbl asted}
fwaterblasted} clean. A multiple-pass technique shall be used until the
surfaces are free of dust, dirt, curing conpound, filler, old seal ant

resi due, or any foreign debris that m ght prevent the bondi ng of the

seal ant to the concrete. After final cleaning and i mediately prior to
sealing, the joints shall be blown out with conpressed air and | eft
conpletely free of debris and water

.1.4 Back-Up Materia

VWhen the joint opening is of a greater depth than indicated for the seal ant
depth, the lower portion of the joint opening shall be plugged or seal ed
of f using a back-up naterial to prevent the entrance of the seal ant bel ow
the specified depth. Care shall be taken to ensure that the backup
material is placed at the specified depth and is not stretched or twi sted
during installation.

. 1.5 Bond Breaki ng Tape

Where inserts or filler naterials contain bitunmen, or the depth of the
joint opening does not allow for the use of a backup material, a bond

breaker separating tape will be inserted to prevent inconmpatibility with
the filler materials and three-sided adhesi on of the sealant. The tape
shal |l be securely bonded to the bottom of the joint opening so it will not
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float up into the new seal ant.
.1.6 Rat e of Progress of Joint Preparation

The stages of joint preparation which include sandbl asting, air pressure
cl eaning and pl aci ng of the back-up material shall be Iimted to only that
lineal footage that can be seal ed during the sane day.

.2 PREPARATI ON OF SEALANT
2.1 Hot - Pour ed Seal ants

Seal ants conform ng to FASTM D 3405} FASTM D 3569} shall not be heated in
excess of the safe heating tenperature recomended by the manufacturer as
shown on the seal ant containers. Sealant that has been overheated or

subj ected to application tenperatures for over 4 hours or that has remined
in the applicator at the end of the day's operation shall be w thdrawn and
wast ed.

. 2.2 Type M Seal ants

The FS SS-S-200 Type M seal ant components and contai ners shall be inspected
prior to use. Any materials that contain water, hard caking of any
separated constituents, nonreversible jell, or materials that are otherwi se
unsatisfactory shall be rejected. Settlenent of constituents in a soft
nmass that can be readily and uniformly remixed in the field with sinple
tools shall not be cause for rejection. Prior to transfer of the
conponents fromthe shipping containers to the appropriate reservoir of the
application equipnent, the materials shall be thoroughly nixed to ensure
honogeneity of the conponents and incorporation of all constituents at the
time of transfer. Wen necessary for remxing prior to transfer to the
application equi pnent reservoirs, the components shall be warnmed to a
tenmperature not to exceed 32 degrees C by placing the conmponents in heated
storage or by other approved methods but in no case shall the conponents be
heated by direct flane, or in a single walled kettle, or a kettle w thout
an oi |l bath.

. 2.3 Type H Seal ants

The FS SS-S-200 Type H seal ant components shall be mixed either in the
cont ai ner furnished by the manufacturer or a cylindrical metal container of
vol une approxi mately 50 percent greater than the package volume. The base
material shall be thoroughly m xed in accordance with the manufacturer's
instructions. The cure conponent shall then be slowy added during
continued m xing until a uniform consistency is obtained.

.2.4 Si ngl e- Conponent, Col d- Applied Seal ants

The ASTM D 5893 seal ant and contai ners shall be inspected prior to use.
Any materials that contain water, hard caking of any separated
constituents, nonreversible jell, or materials that are otherw se
unsatisfactory shall be rejected. Settlenent of constituents in a soft
mass that can be readily and uniformly remixed in the field with sinmple
tools will not be cause for rejection.

.3 | NSTALLATI ON OF SEALANT

. 3.1 Time of Application
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Joints shall be sealed imediately followi ng final cleaning of the joint
wal I s and followi ng the placenent of the separating or backup materi al
Open joints that cannot be seal ed under the conditions specified, or when
rain interrupts sealing operations shall be recleaned and allowed to dry
prior to installing the seal ant.

. 3.2 Seal ing Joints

| mredi ately preceding, but not nmore than 15 m ahead of the joint sealing
operations, a final cleaning with conpressed air shall be perfornmed. The
joints shall be filled fromthe bottomup to (36} mmplus or minus 1.5 mm

bel ow t he pavenent surface. Excess or spilled sealant shall be renoved
fromthe paverment by approved nethods and shall be discarded. The seal ant
shall be installed in such a manner as to prevent the formati on of voids
and entrapped air. 1In no case shall gravity methods or pouring pots be
used to install the sealant material. Traffic shall not be permtted over
new y seal ed paverment until authorized by the Contracting Oficer. Wen a
primer is recommended by the manufacturer, it shall be applied evenly to
the joint faces in accordance with the manufacturer's instructions. Joints
shal | be checked frequently to ensure that the newy installed sealant is
cured to a tack-free condition within the tinme specified.

.4 | NSPECTI ON
4.1 Joi nt C eaning

Joints shall be inspected during the cleaning process to correct inproper
equi prent and cl eani ng techni ques that damage the concrete paverment in any
manner. Cl eaned joints shall be approved prior to installation of the
separating or back-up nmaterial and joint seal ant.

4.2 Joi nt Seal ant Application Equi prent

The application equi pment shall be inspected to ensure confornmance to
tenperature requirenents, proper proportioning and mxing (if two-conponent
seal ant) and proper installation. Evidences of bubbling, inproper
installation, failure to cure or set shall be cause to suspend operations
until causes of the deficiencies are determ ned and corrected.

.4.3 Joi nt Seal ant

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

.5 CLEAN- UP

Upon conpl etion of the project, all unused materials shall be rermoved from
the site and the paverment shall be left in a clean condition

-- End of Section --
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SECTI ON 02770A

CONCRETE SI DEWALKS AND CURBS AND GUTTERS
03/ 98

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.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

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

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

ASTM A 185 (1997) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenent
ASTM-A—615/-A—615M (1996a) Deforned-and-Plain-Bi-lH-et-Steel—
Barsfor—ConecreteRei-nforcenent
ASTM-A-616/A-616M {1996a) Rail-Steel Deformed-and-Plain-Bars—
for—Conerete Reinforcenent
ASTM-A-BL7-A-617M (1996a) Axle-Steel—Deforned-andPlai-nBars—
for—Concrete Reinforcenent
ASTM C 31/ C 31M (1996) Making and Curing Concrete Test
Specinens in the Field
ASTM C 143 (1990a) Slump of Hydraulic Cenment Concrete
ASTM C 171 (1997) Sheet Materials for Curing Concrete
ASTM C 172 (1997) Sanmpling Freshly M xed Concrete
ASTM C 173 (1996) Air Content of Freshly M xed

Concrete by the Volunetric Method

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

ASTM C 309 (1997) Liquid Menbrane-Forni ng Conmpounds
for Curing Concrete

ASTM C 920 (1995) El astoneric Joint Seal ants

ASTM D 1751 (1983; R 1991) Prefornmed Expansion Joi nt

Filler for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
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Bi t um nous Types)

ASTM D 1752 (1984; R 1996) Preforned Sponge Rubber and

Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D 3405 (1996) Joint Seal ants, Hot-Applied, for

Concrete and Asphalt Pavenents

1.

1.

1.

2 SUBM TTALS

CGovernment 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 submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Concrete; | .o 1 RE

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

SD- 06 Test Reports

Field Quality Control; {

o]

[ 1
f 1 RE

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

3 WEATHER LI M TATI ONS

3.1 Pl aci ng During Col d Weat her
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Concrete placenent shall not take place when the air tenperature reaches 5
degrees C and is falling, or is already below that point. Placenent nmay
begin when the air tenperature reaches 2 degrees C and is rising, or is
al ready above 5 degrees C . Provisions shall be made to protect the
concrete fromfreezing during the specified curing period. |f necessary to
pl ace concrete when the tenperature of the air, aggregates, or water is
bel ow 2 degrees C, placenent and protection shall be approved in witing.
Approval w Il be contingent upon full conformance with the follow ng
provisions The underlying material shall be prepared and protected so
that it is entirely free of frost when the concrete is deposited. [M xing
wat er and aggregates}—+k¢*+ﬁg—Make#}—%Agg#egaLes+ shal | be heated as
necessary to result in the tenperature of the in-place concrete being

bet ween 10 and 30 degrees C. Met hods and equi prent for heating shall be
subj ect to approvedal. The aggregates shall be free of ice, snow, and
frozen lunps before entering the m xer. Covering and other nmeans shall be
provi ded for maintaining the concrete at a tenperature of at |east 10
degrees C for not less than 72 hours after placing, and at a tenperature
above freezing for the renai nder of the curing period.

. 3.2 Pl aci ng Duri ng Warm Weat her

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

pl aci ng tenperature. The placing tenperature shall not exceed 35 degrees C
at any tine.

.4 PLANT, EQUI PMENT, MACHI NES, AND TOOLS

4.1 Ceneral Requirenents

Pl ant, equi prment, nmachines, and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
times. The equi pnent shall have the capability of producing the required
product, neeting grade controls, thickness control and snoot hness

requi renents as specified. Use of the equipnent shall be discontinued if
it produces unsatisfactory results. The Contracting Oficer shall have
access at all times to the plant and equi pment to ensure proper operation
and conpliance with specifications.

4.2 Slip Form Equi prent

Slip formpaver or curb form ng machine, will be approved based on trial
use on the job and shall be self-propelled, automatically controll ed,
crawl er nmount ed, and capabl e of spreading, consolidating, and shaping the
pl astic concrete to the desired cross section in 1 pass.

PART 2 PRODUCTS

2.

1 CONCRETE

Cbncrete shall confornlto the appl|cable reqU|renents of FSeeLeen—Q%S@@

ALRFLEEDS—AND—QlHER—HEAV¥~DU¢¥—PAVENEN¢S}—PSect|on 02754 CCNCRETE PAVENENTS
FCR SMVALL PR&UECTS } except as otherMAse speC|f|ed ——Qpneeeee—shaLL—have—a—
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Wre mesh reinforcenent shall conformto ASTM A 185
Use of rolled nmesh is specifically prohibited. Wre nmesh shall be
supplied in flat sheets.

2.2 CONCRETE CURI NG MATERI ALS
2.2.1 | mpervi ous Sheet Materials

| mpervi ous sheet materials shall conformto ASTM C 171, type opti onal
except that polyethylene film if used, shall be white opaque.

2.2.2 Bur | ap
Burl ap shall conformto AASHTO M 182.

2.2.3 WhitePigrentedli qui d Menbr ane- Formi ng Curing Conpound

i Li quid nenbrane-formi ng curing conpound shall conformto
ASTM C 309, Type 1-D or Type 2, Cass A or B.

2.3 JA NT FILLER STRI PS

2.3.1 Contraction Joint Filler for Curb and Gutter

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

2.3.2 Expansi on Joint Filler, Prenolded

Expansion joint filler, prenolded, shall conformto ASTM D 1751 or ASTM D
1752, 10 mm thick, unless otherw se indicated. The expansion joint filler
material shall be certified by the manufacturer to be conpatible with the
joint sealants used in the work. Do not use bitum nous joint filler if
joint sealer is non-bitum nous.

2.4 JO NT SEALANTS
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4.1 Joi nt Seal ant, Col d-Applied

Joi nt seal ant, cold-applied shall conformto ASTM C 920, Type Mor S, G ade
P or NS as required, Cass 25, use T.

.4.2 Joi nt Seal ant, Hot - Poured

Joi nt seal ant, hot-poured shall conformto ASTM D 3405.

.5 FORM WORK

Form work shall be designed and constructed to ensure that the finished
concrete will conformaccurately to the indicated di nensions, |ines, and

el evations, and within the tolerances specified. Forns shall be of wood or

steel, straight, of sufficient strength to resist springing during
depositing and consolidating concrete. Wod forns shall be surfaced pl ank
50 mm nom nal thickness, straight and free fromwarp, tw st, |oose knots,

splits or other defects. Wod fornms shall have a nominal length of 3 m
Radi us bends nay be forned with 19 mm boards, lanm nated to the required

t hi ckness. Steel forms shall be channel-forned sections with a flat top

surface and with wel ded braces at each end and at not |ess than two

i nternedi ate points. Ends of steel forns shall be interlocking and

self-aligning. Steel forms shall include flexible forms for radius

form ng, corner forns, formspreaders, and fillers. Steel fornms shall have
a nomnal length of 3 m with a mninumof 3 wel ded stake pockets per form
Stake pins shall be solid steel rods with chanfered heads and pointed tips
designed for use with steel forms.

.5.1 Si dewal k For ns

Si dewal k forns shall be of a height equal to the full depth of the finished
si dewal k.

.5.2 Curb and Gutter Forns

Curb and gutter outside forns shall have a height equal to the full depth
of the curb or gutter. The inside formof curb shall have batter as

i ndi cated and shall be securely fastened to and supported by the outside
form Rigid forns shall be provided for curb returns, except that benders
or thin plank forns may be used for curb or curb returns with a radius of 3
m or nore, where grade changes occur in the return, or where the centra
angle is such that a rigid formwith a central angle of 90 degrees cannot
be used. Back forns for curb returns may be nmade of 38 mm benders, for
the full height of the curb, cleated together. In lieu of inside forns for
curbs, a curb "nule" may be used for formng and finishing this surface,
provided the results are approved.

PART 3 EXECUTI ON

3.

3.

1 SUBGRADE and BASE COURSE PREPARATI ON

The subgrade and base course shall be constructed to the specified grade

and cross section prior to concrete placenent. Subgrade shall be pl aced

and conpact ed—fas—direeted}—{ in conformance with Section: |——H-EARTHWORK.
Base course shall conformw th Section: GRADED- CRUSHED AGGREGATE BASE

COURSE.

1.1 Sidewal k, Subgrade and Base Course
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The subgrade and base course shall be tested for grade and cross section
with a tenplate extending the full width of the sidewal k and supported
bet ween si de formns.

.1.2 Curb and Cutter, Subgrade and Base Course

The subgrade and base course shall be tested for grade and cross section by
neans of a tenplate extending the full width of the curb and gutter. The
subgrade and base course shall be of materials equal in bearing quality to
t he subgrade and base course under the adjacent pavemnent.

. 1.3 Mai nt enance of Subgrade and Base Course

The subgrade and base course shall be nmaintained in a smooth, conpacted
condition in conformty with the required section and established grade
until the concrete is placed. The subgrade and base course shall be in a
noi st conditi on when concrete is placed. The subgrade and base course
shal | be prepared and protected to produce a subgrade and base course free
fromfrost when the concrete is deposited.

.2 FORM SETTI NG

Forms shall be set to the indicated alignnment, grade and di mensions. Forns
shall be held rigidly in place by a mininumof 3 stakes per form placed at
intervals not to exceed 1.2 neters. Corners, deep sections, and radius
bends shall have additional stakes and braces, as required. d anps,
spreaders, and braces shall be used where required to ensure rigidity in
the forms. Forms shall be removed without injuring the concrete. Bars or
heavy tools shall not be used against the concrete in renmoving the forns.
Any concrete found defective after formrenoval shall be pronptly and
satisfactorily repaired. Forns shall be cleaned and coated with form oi
each tine before concrete is placed. Wod forns nay, instead, be

t horoughly wetted with water before concrete is placed, except that with
probabl e freezing tenperatures, oiling is mandatory.

2.1 Si dewal ks

Fornms for sidewal ks shall be set with the upper edge true to line and grade
with an allowable tolerance of 3 mqmm in any 3 m long section. After forns
are set, grade and alignment shall be checked with a 3 m straightedge.
Forms shall have a transverse slope [as—indicatedl—{fof 20 millinmeters per
neter } with the |l ow side adjacent to the roadway. Side forns shall not be
renoved for 12 hours after finishing has been conpl et ed.

.2.2 Curbs and Gutters

The forms of the front of the curb shall be rempved not | ess than 2 hours
nor nmore than 6 hours after the concrete has been placed. Forns back of
curb shall remain in place until the face and top of the curb have been
finished, as specified for concrete finishing. Gutter forns shall not be
renoved while the concrete is sufficiently plastic to slunp in any
direction.

.3 S| DEWALK CONCRETE PLACEMENT AND FI NI SHI NG
.3.1 For med Si dewal ks

Concrete shall be placed in the forns in one layer. \Wen consolidated and
finished, the sidewal ks shall be of the thickness indicated. After
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concrete has been placed in the forns, a strike-off guided by side forns
shal |l be used to bring the surface to proper section to be conpacted. The
concrete shall be consolidated with an approved vibrator, and the surface
shall be finished to grade with a strike off.

. 3.2 Concrete Finishing

After straightedgi ng, when nost of the water sheen has di sappeared, and
just before the concrete hardens, the surface shall be finished with a wood
float or darby to a smooth and uniformy fine granular or sandy texture
free of waves, irregularities, or tool marks. A scored surface shall be
produced by brooming with a fiber-bristle brush in a direction transverse
to that of the traffic, followed by edging.

.3.3 Edge and Joi nt Fi ni shing

Al'l slab edges, including those at formed joints, shall be finished with an
edger having a radius of 3 mMn Transverse joint shall be edged before
broom ng, and the brooming shall elimnate the flat surface left by the
surface face of the edger. Corners and edges which have crunbl ed and areas
whi ch lack sufficient nmortar for proper finishing shall be cleaned and
filled solidly with a properly proportioned nmortar mxture and then

fini shed.

.3.4 Surface and Thi ckness Tol er ances

Fi ni shed surfaces shall not vary more than 8 mm fromthe testing edge of a
3 mstraightedge. Perm ssible deficiency in section thickness will be up
to 6 mMm

.4 CURB AND GUTTER CONCRETE PLACEMENT AND FI NI SHI NG
.4.1 Formed Curb and CGutter

Concrete shall be placed to the section required in a single lift.
Consol i dati on shall be achi eved by using approved nechani cal vibrators.
Curve shaped gutters shall be finished with a standard curb "nul e".

4.2 Curb and CGutter Finishing

Approved slipforned curb and gutter machines may be used in |lieu of hand
pl acenent .

. 4.3 Concrete Finishing

Exposed surfaces shall be floated and finished with a smooth wood fl oat
until true to grade and section and uniformin texture. Floated surfaces
shall then be brushed with a fine-hair brush with |ongitudinal strokes.

The edges of the gutter and top of the curb shall be rounded wi th an edgi ng
tool to a radius of 13 mm I mredi ately after renoving the front curb
form the face of the curb shall be rubbed with a wood or concrete rubbing
bl ock and water until blem shes, form marks, and tool marks have been
renoved. The front curb surface, while still wet, shall be brushed in the
same manner as the gutter and curb top. The top surface of gutter and
entrance shall be finished to grade with a wood fl oat.

4.4 Joi nt Fi ni shing

Curb edges at forned joints shall be finished as indicated.
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4.5 Surface and Thi ckness Tol er ances

Fi ni shed surfaces shall not vary more than 6 mm fromthe testing edge of a
3 mstraightedge. Perm ssible deficiency in section thickness will be up
to 6 mm

.5 SI DEWALK JA NTS

Sidewal k joints shall be constructed to divide the surface into rectangul ar
areas. Transverse contraction joints shall be spaced at a di stance equa

to the sidewalk width or 1.5 m on centers, whichever is less, and shall be
continuous across the slab. Longitudinal contraction joints shall be
constructed along the centerline of all sidewalks 3 m or nore in wdth.
Transverse expansion joints shall be installed at sidewal k returns and
opposite expansion joints in adjoining curbs. Were the sidewalk is not in
contact with the curb, transverse expansion joints shall be installed as

i ndi cated. Expansion joints shall be forned about structures and features
whi ch project through or into the sidewal k pavenent, using joint filler of
the type, thickness, and w dth indicated.

.5.1 Si dewal k Contraction Joints

The contraction joints shall be forned in the fresh concrete by cutting a
groove in the top portion of the slab to a depth of at |east one-fourth of
the sidewal k slab thickness, using a jointer to cut the groove, or by
sawi ng a groove in the hardened concrete with a power-driven saw, unless

ot herwi se approved. Sawed joints shall be constructed by sawi ng a groove
in the concrete with a 3 mm blade to the depth indicated. An anmple supply
of saw bl ades shall be available on the job before concrete placenent is
started, and at |east one standby sawing unit in good working order shal

be available at the jobsite at all times during the sawi ng operations.

.5.2 Si dewal k Expansi on Joints

Expansion joints shall be formed with F20}F13}+F——F} mm joint filler
strips. Joint filler shall be placed with top edge 6 mm bel ow t he surface
and shall be held in place with steel pins or other devices to prevent
warping of the filler during floating and finishing. Inmediately after
finishing operations are conpleted, joint edges shall be rounded with an
edging tool having a radius of 3 nm and concrete over the joint filler
shall be renpved. At the end of the curing period, expansion joints shal
be cleaned and filled with joint sealant. [Joints as indicated or directed
to be sealed, shall be sealed as specified in Section 02760 FI ELD MOLDED
SEALANTS FOR SEALING JO NTS I N Rl G D PAVEMENTS

.5.3 Rei nforcenent Steel Pl acenent

Rei nforcenment steel shall be accurately and securely fastened in place with
sui tabl e supports and ties before the concrete is placed. Reinforcenent
shall be used at |ocations shown on the draw ngs.

.6 CURB AND GUTTER JO NTS

Curb and gutter joints shall be constructed at right angles to the Iine of
curb and gutter.

6.1 Contraction Joints

02770A- 8



DACA41- 03- R- 0008- 0002

Contraction joints shall be constructed directly opposite contraction
joints in abutting portland cenment concrete pavenents and spaced so that
nmonol i thi c sections between curb returns will not be less than 1.5 m nor
greater than 4.5 m in length. Contraction joints shall be constructed by
means of 3 mm thick separators and of a section conformng to the cross
section of the curb and gutter. Separators shall be renmoved as soon as
practicable after concrete has set sufficiently to preserve the width and
shape of the joint and prior to finishing.

3.6.2 Expansi on Joints

Expansi on joints shall be fornmed by neans of preforned expansion joint
filler material cut and shaped to the cross section of curb and gutter
Expansi on joints shall be provided in curb and gutter directly opposite
expansion joints of abutting portland cement concrete pavenent, and shal
be of the same type and thickness as joints in the pavenent. \Were curb
and gutter do not abut portland cement concrete pavement, expansion joints
at least F20}F13}+F+——3F mm in width shall be provided at intervals not
exceedi ng ———135 neters. Expansion joints shall be provided in
nonr ei nforced concrete gutter at |ocations indicated. Expansion joints
shall be sealed immediately follow ng curing of the concrete or as soon
thereafter as weather conditions permt. [Joints shall be sealed as
specified in Section 02760 FI ELD MOLDED SEALANTS FOR SEALING JO NTS IN
Rl G D PAVEMENTS.

3.7 CURI NG AND PROTECTI ON
3.7.1 CGeneral Requirenents

Concrete shall be protected agai nst | oss of npisture and rapid tenperature
changes for at least 7 days fromthe beginning of the curing operation
Unhar dened concrete shall be protected fromrain and flowi ng water. Al
equi prent needed for adequate curing and protection of the concrete shal
be on hand and ready for use before actual concrete placenent begins.
Protection shall be provided as necessary to prevent cracking of the
paverent due to tenperature changes during the curing period.

3.7.1.1 vat Met hod

The entire exposed surface shall be covered with 2 or nore | ayers of
burlap. Mats shall overlap each other at |east 150 nm The nmat shall be

t horoughly wetted with water prior to placing on concrete surface and shal
be kept continuously in a saturated condition and in intinmate contact with
concrete for not |ess than 7 days.

3.7.1.2 | mpervi ous Sheeting Met hod

The entire exposed surface shall be wetted with a fine spray of water and
then covered with inpervious sheeting material. Sheets shall be laid
directly on the concrete surface with the light-colored side up and
over | apped 300 nm when a continuous sheet is not used. The curing medi um
shall not be less than 450 nm wi der than the concrete surface to be cured,
and shall be securely weighted down by heavy wood pl anks, or a bank of
noi st earth placed al ong edges and laps in the sheets. Sheets shall be
satisfactorily repaired or replaced if torn or otherw se damaged duri ng
curing. The curing nediumshall remain on the concrete surface to be cured
for not less than 7 days.

3.7.1.3 Menbr ane Curing Met hod
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A uni form coating of white-pignmented nenbrane-curing conpound shall be
applied to the entire exposed surface of the concrete as soon after
finishing as the free water has di sappeared fromthe finished surface.
Formed surfaces shall be coated i mediately after the forns are renmpoved and
in no case longer than 1 hour after the renoval of forns. Concrete shal
not be allowed to dry before the application of the nenbrane. |If any
drying has occurred, the surface of the concrete shall be npistened with a
fine spray of water and the curing conpound applied as soon as the free
wat er di sappears. Curing compound shall be applied in two coats by
hand- operated pressure sprayers at a coverage of approximately 5 square
neters per liter {(200-sgquare feetper—gallon) for the total of both coats.
The second coat shall be applied in a direction approxi mately at right
angles to the direction of application of the first coat. The conpound
shall forma uniform continuous, coherent filmthat will not check, crack
or peel and shall be free from pinholes or other inmperfections. |If
pi nhol es, abrasion, or other discontinuities exist, an additional coat
shall be applied to the affected areas within 30 mnutes. Concrete
surfaces that are subjected to heavy rainfall within 3 hours after the
curing conpound has been applied shall be resprayed by the nethod and at
t he coverage specified above. Areas where the curing conpound is damaged
by subsequent construction operations within the curing period shall be
resprayed. Necessary precautions shall be taken to insure that the
concrete is properly cured at sawed joints, and that no curing conpound
enters the joints. The top of the joint opening and the joint groove at
exposed edges shall be tightly sealed before the concrete in the region of
the joint is resprayed with curing conpound. The method used for sealing
the joint groove shall prevent |oss of noisture fromthe joint during the
entire specified curing period. Approved standby facilities for curing
concrete pavenent shall be provided at a | ocation accessible to the jobsite
for use in the event of nechanical failure of the spraying equi pment or
other conditions that m ght prevent correct application of the
menbr ane- curi ng conpound at the proper tine. Concrete surfaces to which
menbr ane- curi ng conpounds have been applied shall be adequately protected
during the entire curing period from pedestrian and vehicular traffic,
except as required for joint-sawi ng operations and surface tests, and from
any other possible damage to the continuity of the nenbrane.

.7.2 Backfilling

After curing, debris shall be renpbved and the area adjoining the concrete
shal | be backfilled, graded, and conpacted to conformto the surrounding
area in accordance with lines and grades i ndi cat ed.

. 7.3 Protection

Conpl et ed concrete shall be protected from damage until accepted. The
Contractor shall repair damaged concrete and clean concrete discol ored
during construction. Concrete that is danaged shall be renoved and
reconstructed for the entire I ength between regularly schedul ed joints.
Ref i ni shing the danaged portion will not be acceptable. Renoved danaged
portions shall be di sposed of as directed.

. 8 FI ELD QUALI TY CONTROL

.8.1 CGeneral Requirenents

The Contractor shall performthe inspection and tests described and neet
the specified requirements for inspection details and frequency of testing.
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Based upon the results of these inspections and tests, the Contractor
shall take the action and submt reports as required bel ow, and any
additional tests to insure that the requirenents of these specifications
are net.

.8.2 Concrete Testing
.8.2.1 Strength Testing

The Contractor shall provide nolded concrete specimens for strength tests.
Sanpl es of concrete placed each day shall be taken not |ess than once a day
nor less than once for every 1950 cubic neters of concrete. The sanples
for strength tests shall be taken in accordance with ASTM C 172. Cylinders
for acceptance shall be nolded in confornmance with ASTM C 31/ C 31M by an
approved testing | aboratory. Each strength test result shall be the
average of 2 test cylinders fromthe same concrete sanple tested at 28
days, unless otherw se specified or approved. Concrete specified on the
basi s of conpressive strength will be considered satisfactory if the
averages of all sets of three consecutive strength test results equal or
exceed the specified strength, and no individual strength test result falls
bel ow the specified strength by nore than 4 MPa.

.8.2.2 Al r Content

Air content shall be determ ned in accordance with ASTM C 173 or ASTM C 231.
ASTM C 231 shall be used with concretes and nortars nmade with relatively
dense natural aggregates. Two tests shall be nade on randomy sel ected
bat ches of each class of concrete for every 25 cubic nmeters, or fraction
t hereof, of concrete placed during each shift. Additional tests shall be
made when excessive variation in concrete workability is reported by the
pl acing foreman or the Government inspector. |If results are out of

tol erance, the placing forenan shall be notified and he shall take
appropriate action to have the air content corrected at the plant.
Additional tests for air content will be perforned on each truckl oad of
material until such time as the air content is within the tol erance
speci fi ed.

.8.2.3 Sl unp Test

Two slunmp tests shall be made on randomy sel ected batches of each cl ass of
concrete for every 4925 cubic neters, or fraction thereof, of concrete

pl aced during each shift. Additional tests shall be perfornmed when
excessive variation in the workability of the concrete is noted or when
excessive crunbling or slunping is noted al ong the edges of slip-forned
concr et e.

.8.3 Thi ckness Eval uati on

The antici pated thickness of the concrete shall be determined prior to

pl acenent by passing a tenplate through the forned section or by neasuring

the depth of opening of the extrusion tenplate of the curb form ng machine.
If a slip formpaver is used for sidewal k pl acenent, the subgrade shall be

true to grade prior to concrete placenent and the thickness will be

det erm ned by neasuring each edge of the conpleted slab

.8.4 Surface Eval uation

The finished surface of each category of the conpleted work shall be
uniformin color and free of blem shes and formor tool marks.
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9  SURFACE DEFI Cl ENCI ES AND CORRECTI ONS
9.1 Thi ckness Defici ency
When neasurenents indicate that the conpl eted concrete section is deficient

in thickness by nore than 6 nm the deficient section will be renoved,
bet ween regul arly schedul ed joints, and repl aced.

.9.2 Hi gh Areas

In areas not neeting surface snoothness and plan grade requirements, high
areas shall be reduced either by rubbing the freshly finished concrete with
car borundum brick and water when the concrete is |less than 36 hours old or
by grinding the hardened concrete with an approved surface grindi ng machi ne
after the concrete is 36 hours old or nore. The area corrected by grinding
the surface of the hardened concrete shall not exceed 5 percent of the area
of any integral slab, and the depth of grinding shall not exceed 6 nm
Paverment areas requiring grade or surface snoot hness corrections in excess
of the Iimts specified above shall be renpved and repl aced.

.9.3 Appear ance

Exposed surfaces of the finished work will be inspected by the Governnent
and any deficiencies in appearance will be identified. Areas which exhibit
excessi ve cracking, discoloration, formmarks, or tool marks or which are
ot herwi se inconsistent with the overall appearances of the work shall be
renoved and repl aced.

-- End of Section --
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SECTI ON 02763
PAVEMENT MARKI NGS
09/ 98
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.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO M 247 (1981) d ass Beads Used in Traffic Paint
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 792 (1991) Density and Specific Gavity

(Rel ative Density) of Plastics by
Di spl acenment

ASTM E 28 (1997) Softening Point of Resins by Ring
and Bal | Apparat us

FEDERAL SPECI FI CATI ONS ( FS)

FS TT-B- 1325 (Rev C, Notice 1) Beads (d ass Spheres)
Retro-Reflective (Metric)

FS TT-P-1952 (Rev D) Paint, Traffic and Airfield
Mar ki ng, Waterborne (Metric)
Al RFORCE PUBLI CATI ONS ( AFI)

AFT 32-1042 ( STANDARDS FOR MARKI NG Al RFI ELDS

1.2 [Enter Appropriate Subpart Title Here]
1.3 SUBM TTALS

CGovernnment approval is required for submittals with a "GA" designation;
submittals having an "FI O' designation are for information only. All
submittals |isted bel ow shall be subnitted at the same time. Failure to
due so will cause the subnittal to be rejected. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
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SD- 01 Data
Equi prent Lists; GA-RE
Li sts of proposed equi pnent, including descriptive data, and notifications
of proposed Contractor actions as specified in this section. List of
renoval equi pnent shall include descriptive data indicating area of
coverage per pass, pressure adjustnent range, tank and flow capacities, and
safety precautions required for the equi pment operation.

SD-06 Instructions
M xi ng, Thinning and Application; _ GA-RE

Manuf acturer's current printed product description and Material Safety Data
Sheets (MSDS) for each type paint/col or proposed for use.

SD- 08 Statenents
Qualifications; GA-RE

Docurent certifying that personnel are qualified for equi pment operation
and handling of chemicals.

SD- 09 Reports
Material Tests;  GA-RE .

Certified copies of the test reports, prior to the use of the materials at
the jobsite. Testing shall be perforned in an approved i ndependent
| aboratory.

SD-13 Certificates
Vol atil e Organic Conpound (VOC) Content; _GA-RE .
Certificate stating that the proposed pavenent narking paint neets the VOC

regul ations of the local Air Pollution Control District having jurisdiction
over the geographical area in which the project is |ocated.

.4 DELI VERY AND STORAGE

All materials shall be delivered and stored in seal ed contai ners that

pl ai nly show t he desi gnated nanme, fornmula or specification nunber, batch
nunber, color, date of manufacture, manufacturer's nane, and directions,
all of which shall be plainly legible at time of use.

.5 EQUI PMENT

Al'l machines, tools and equi pnent used in the perfornmance of the work shal
be approved and mmintained in satisfactory operating condition. Equipnent
operating on roads and runways shall display |ow speed traffic markings and
traffic warning lights.

.5.1 Pai nt Application Equi pnent

The equi pnent to apply paint to pavenents shall be a self-propelled or

nobi | e-drawn pneumati c spraying machine with suitable arrangenments of
atom zi ng nozzles and controls to obtain the specified results. The
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machi ne shall have a speed during application not |ess than 8 kiloneters
per hour (5 nph), and shall be capable of applying the stripe widths

i ndi cated, at the paint coverage rate specified in paragraph APPLI CATI ON
and of even uniformthickness with clear-cut edges. The equi pnment used to
apply the paint binder to airfield pavenments shall be a self-propelled or
nobi | e-drawn pneumati c spraying nmachine with an arrangenent of atom zing
nozzl es capable of applying a line width at any one tine in multiples of
150 mm (6 inches), from 150 nm (6 inches)to 900 mm (36 inches). The paint
applicator shall have paint reservoirs or tanks of sufficient capacity and
sui tabl e gauges to apply paint in accordance with requirements specified.
Tanks shall be equi pped with suitable air-driven mechanical agitators. The
spray nechani sm shall be equi pped with qui ck-action val ves conveniently

| ocated, and shall include necessary pressure regul ators and gauges in ful
view and reach of the operator. Paint strainers shall be installed in
pai nt supply lines to ensure freedomfromresi due and foreign matter that
may cause nal function of the spray guns. The paint applicator shall be
readi |y adaptable for attachnent of an air-actuated di spenser for the

refl ective nedia approved for use. Pneunatic spray guns shall be provided
for hand application of paint in areas where the nobile paint applicator
cannot be used.

.5.2 Refl ecti ve Medi a Di spenser

The di spenser for applying the reflective nmedia shall be attached to the
pai nt di spenser and shall operate automatically and sinultaneously with the
applicator through the sane control nmechanism The di spenser shall be
capabl e of adjustnent and designed to provide uniformflow of reflective
nmedi a over the full length and width of the stripe at the rate of coverage
specified in paragraph APPLI CATION, at all operating speeds of the
applicator to which it is attached.

.5.3 Surface Preparation Equi pnent
.5.3.1 Sandbl asti ng Equi prent

Sandbl asti ng equi prent shall include an air conpressor, hoses, and nozzles
of proper size and capacity as required for cleaning surfaces to be

pai nted. The conpressor shall be capable of furnishing not |ess than 70.8
liters per sec (150 cfm of air at a pressure of not |less than 620 kPa (90
psi) at each nozzle used, and shall be equipped with traps that wll

mai ntain the conpressed air free of oil and water.

.5.3.2 Wat er bl ast Equi pnent

The water pressure shall be specified at 17.9 MPa (2600 psi) at 60 degrees
C (140 degrees F in order to adequately clean the surfaces to be marked.

.5.4 Mar ki ng Renoval Equi prent

Equi pnrent shall be nounted on rubber tires and shall be capabl e of renoving
mar ki ngs from the pavenment w thout damagi ng the pavenent surface or joint
seal ant. \Waterbl asting equi prent shall be capabl e of produci ng an

adj ust abl e, pressurized stream of water. Sandbl asting equi prent shal

i nclude an air conpressor, hoses, and nozzles. The conpressor shall be
equi pped with traps to naintain the air free of oil and water

.5.4.1 Shot bl asti ng Equi prent

Shot bl asti ng equi prent shall be capabl e of produci ng an adj ustabl e depth of
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renoval of marking and pavenent. Each unit shall be self-cleaning and
sel f-contained, shall be able to confine dust and debris fromthe
operation, and shall be capable of recycling the abrasive for reuse.

.5.4.2 Chemi cal Equi pnent

Chemi cal equi pnent shall be capable of application and renoval of chemcals
fromthe paverment surface, and shall |eave only non-toxic biodegradeabl e
resi due.

.5.5 Traffic Controls

Sui tabl e warni ng signs shall be placed near the beginning of the worksite
and wel |l ahead of the worksite for alerting approaching traffic from both
directions. Small markers shall be placed al ong newly painted lines or
freshly placed raised markers to control traffic and prevent danage to
new y painted surfaces or displacenent of raised pavenent markers.

Pai nti ng equi pnent shall be marked with | arge warning signs indicating

sl ow novi ng pai nting equi prent in operation

.6 HAND- OPERATED, PUSH TYPE MACHI NES

Al'l machines, tools, and equi prment used in performance of the work shall be
approved and nmintained in satisfactory operating condition. Hand-operated
push-type nachi nes of a type conmonly used for application of paint to
paverment surfaces will be acceptable for marking small streets and parking
areas. Applicator machine shall be equipped with the necessary paint tanks
and spraying nozzles, and shall be capable of applying paint unifornly at
coverage specified. Sandblasting equi pment shall be provided as required
for cleaning surfaces to be painted. Hand-operated spray guns shall be
provi ded for use in areas where push-type machi nes cannot be used.

.7 WEATHER LI M TATI ONS FOR REMOVAL

Paverment surface shall be free of snow, ice, or slush. Surface tenperature
shall be at |east 5 degrees C and rising at the begi nning of operations,
except those involving shot or sand blasting. Qperation shall cease during
t hunderstorns. Operation shall cease during rainfall, except for

wat er bl asti ng and renoval of previously applied chemicals. Wterblasting
shal | cease where surface water accumulation alters the effectiveness of
mat eri al renoval

PART 2 PRODUCTS

2.

2.

1 PAI NT

The paint shall be |ead free, honbgeneous, easily stirred to snooth

consi stency, and shall show no hard settlenent or other objectionable
characteristics during a storage period of 6 nmonths. Paints for airfields,
roads, and streets shall conformto FS TT-P-1952. Select Type 1, "Ten

M nute No Pick-up Tine" or Type II, "Fast Dry, High Humdity Formula." The
color shall be as indicated for the parking | ot and access road. Colors
for the apron shall be the followi ng color chips fromFS 595: Yellow -
33538 and Bl ack 37038. Paverent marking paints shall conply with
applicable state and |l ocal |aws enacted to ensure conpliance with Federa
Clean Air Standards. Paint materials shall conformto the restrictions of
the local Air Pollution Control District.

2 REFLECTI VE MEDI A
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Refl ective nedia for airfields shall conformto FS TT-B-1325, Type |
Gradation A with refraction index of 1.5.

.3 SAMPLI NG AND TESTI NG

Mat eri al s proposed for use shall be stored on the project site in seal ed
and | abel ed containers, or segregated at source of supply, sufficiently in
advance of needs to allow 60 days for testing. Upon notification by the
Contractor that the nmaterial is at the site or source of supply, a sanmple
shal | be taken by random sel ection from seal ed contai ners by the Contractor
in the presence of a representative of the Contracting Oficer. Sanples
shall be clearly identified by designated name, specification nunber, batch
nunber, manufacturer's fornul ati on nunber, project contract nunber,

i ntended use, and quantity involved. Testing shall be performed in an
approved i ndependent |aboratory. |If materials are approved based on
reports furnished by the Contractor, sanples will be retained by the
CGovernnment for possible future testing should the material appear defective
during or after application

PART 3 EXECUTI ON

3.

1 SURFACE PREPARATI ON

Surfaces to be marked shall be thoroughly cl eaned before application of the
paverment marking material. Dust, dirt, and other granular surface deposits
shal | be renoved by sweeping, blowing with conpressed air, rinsing with

wat er or a conbi nati on of these nmethods as required. Rubber deposits,
surface | aitance, existing paint markings, and other coatings adhering to

t he pavenent shall be conpletely renoved with scrapers, wre brushes,

sandbl asti ng, approved chem cals, or nechanical abrasion as directed.

Areas of old pavenent affected with oil or grease shall be scrubbed with
several applications of trisodi um phosphate solution or other approved

det ergent or degreaser, and rinsed thoroughly after each application

After cleaning, oil-soaked areas shall be sealed with cut shellac to
prevent bl eeding through the new paint. Pavenent surfaces shall be all owed
to dry, when water is used for cleaning, prior to striping or nmarking.
Surfaces shall be recleaned, when work has been stopped due to rain

11 Pretreatment for Early Painting

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

1.2 Cl eani ng Exi sting Pavenent MarKkings

In general, markings shall not be placed over existing pavenent narKking
patterns. Existing pavenent markings, which are in good condition but
interfere or conflict with the newy applied marking patterns, shall be
renoved. Deteriorated or obscured markings that are not m sl eadi ng or
confusing or interfere with the adhesion of the new marking material do not
requi re renoval . VWhenever grinding, scraping, sandblasting or other
operations are perfornmed the work nust be conducted in such a manner that
the finished pavenent surface is not damaged or left in a pattern that is
nm sl eadi ng or confusing. Wen these operations are conpleted the pavenent
surface shall be blown off with conpressed air to renove residue and debris
resulting fromthe cl eani ng work.
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1.3 Cl eani ng Concrete Curing Conpounds

On new Portl and cement concrete pavenents, cleaning operations shall not
begin until a mninumof 30 days after the placement of concrete. Al new
concrete pavenments shall be cleaned by either sandbl asting or water

bl asti ng. The extent of the blasting work shall be to clean and prepare
the concrete surface as foll ows:

a. There is no visible evidence of curing compound on the peaks of
the textured concrete surface.

b. There are no heavy puddl ed deposits of curing conpound in the
val | eys of the textured concrete surface.

c. Al remaining curing conpound is intact; all |oose and fl aking
material is renoved

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

e. The surface to be marked is dry.

.2 APPL| CATI ON

Al'l pavenent nmarkings and patterns shall be placed as shown on the plans.

2.1 Pai nt

Pai nt shall be applied to clean, dry surfaces, and only when air and
paverment tenperatures are above 5 degrees C and | ess than 35 degrees C.
Pai nt tenperature shall be nmamintained within these same limts. New
asphalt pavenent surfaces and new Portland concrete cenent shall be all owed
to cure for a period of not |ess than 30 days before applications of paint.
Pai nt shall be applied pneumatically with approved equi pment at rate of
coverage specified . The Contractor shall provide guide Iines and
tenpl ates as necessary to control paint application. Special precautions
shal |l be taken in marking nunbers, letters, and synbols. Edges of markings
shal | be sharply outlined.

.2.1.1 Rat e of Application

a. Reflective Markings: Pignented binder shall be applied evenly to
t he pavenent area to be coated at a rate of 2.9 plus or ninus 0.5 square
nmeter per liter. d ass spheres shall be applied uniformy to the wet paint
on airfield pavenent at a rate of 1.0

b. Nonreflective Markings: The parking |lot paint shall be applied
evenly to the pavenent surface to be coated at a rate of 2.9 plus or mnus
0.5 square neter per liter

.2.1.2 Dryi ng

The maxi mum drying time requirenments of the paint specifications will be
strictly enforced to prevent undue softening of bitunmen, and pickup
di spl acenent, or discoloration by tires of traffic. |If there is a delay in

drying of the markings, painting operations shall be discontinued unti
cause of the slow drying is determ ned and corrected.

2.2 Ref | ective Medi a
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Application of reflective nedia shall imrediately foll ow application of

pi gment ed bi nder. Drop-on application of glass spheres shall be
acconplished to insure that reflective nmedia is evenly distributed at 3.6
to 3.9 KG per 11.24 square neters (eight to nine pounds per gallon of
paint). Should there be mal function of either paint applicator or

refl ective nedi a dispenser, operations shall be discontinued inmediately
until deficiency is corrected.

.3 MARKI NG REMOVAL

Pavermrent marking, shall be renoved in the areas shown on the draw ngs.
Renoval of marking shall be as conplete as possible w thout danage to the
surface. Aggregate shall not be exposed by the renmpval process. After the
mar ki ngs are renoved, the cl eaned pavenent surfaces shall exhibit adequate
texture for remarking as specified in paragraph SURFACE PREPARATI ON
Contractor shall denmonstrate renmpval of pavenment marking in an area
designated by the Contracting Oficer. The denobnstration area will becone
the standard for the remainder of the work.

. 3.1 Equi prent QOperati on

Equi prent shall be controlled and operated to renove markings fromthe
paverment surface, prevent dilution or renoval of binder fromunderlying
paverent, and prevent em ssion of blue snoke fromasphalt or tar surfaces.
. 3.2 Cl eanup and Waste Di sposa

The worksite shall be kept clean of debris and waste fromthe renpva
operations. Ceanup shall inmediately follow renoval operations in areas
subject to air traffic. Debris shall be disposed of at approved sites.

-- End of Section --
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SECTI ON 07416A

STRUCTURAL STANDI NG SEAM METAL ROCF ( SSSMR) SYSTEM
11/01

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.

ALUM NUM ASSOCI ATI ON ( AA)
AA ADM (2000) Al um num Desi gn Manual :
Specification & Guidelines for A um num
Structures
AVERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)
Al SC 335 (1989) Specification for Structural Steel
Buil di ngs - All owabl e Stress Design,
Pl astic Design
AVERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI SG 973 (1996) Col d- Forned Steel Design Manual
AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 463/ A 463M (2000) Steel Sheet, Al um num Coated, by
the Hot-Di p Process

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 792/ A 792M (1999) Steel Sheet, 55% Al um num Zi nc
Al |l oy- Coated by the Hot-Di p Process
ASTM B 209 (2000) Al umi num and Al um num Al | oy Sheet
and Pl ate
ASTM B 209M (2000) Al um num and Al um num Al | oy Sheet

and Plate (Metric)

ASTM C 1177/ C 1177M (1999) d ass Mat Gypsum Substrate for Use
as Sheat hi ng

ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thernal |nsul ati on Board

ASTM C 518 (1998) Steady-State Heat Flux Measurenents

and Thermal Transm ssion Properties by
Means of the Heat Flow Meter Apparatus
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ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM E

ASTM E

ASTM E

991

1308

1654

2244

2247

2794

3359

4214

4397

522

523

5894

610

714

968

1592

84

96
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(1998) Flexible @ ass Fiber Insulation for
Pr e- Engi neered Metal Buil dings

(1987; R 1998) Effect of Househol d
Chemicals on Cear and Pigmented O ganic
Fi ni shes

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

(1995) Cal cul ation of Color Differences
fromlnstrunentally Measured Col or
Coor di nat es

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

(1993; R 1999el) Resistance of Organic
Coatings to the Effects of Rapid
Def or mati on (1 npact)

(1997) Measuring Adhesion by Tape Test

(1998) Eval uating Degree of Chal ki ng of
Exterior Paint Filns

(1996) Pol yet hyl ene Sheeting for
Construction, Industrial, and Agricultural
Appl i cations

(1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

(1989; R 1999) Specul ar d oss

(1996) Standard Practice for Cyclic Salt
Fog/ UV Exposure of Painted Metal,
(Alternating Exposures in a Fog/Dry

Cabi net and a UV/ Condensati on Cabi net)

(1995) Eval uating Degree of Rusting on
Pai nted Steel Surfaces

(1987; R 1994el) Eval uati ng Degree of
Blistering of Paints

(1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

(1998) Structural Performance of Sheet
Met al Roof and Siding Systenms by Uniform
Static Air Pressure Difference

(2000a) Surface Burning Characteristics of
Buil ding Materials

(2000) water Vapor Transm ssion of
Material s
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ASTM G 154 (2000ael ) Standard Practice for Qperating
Fl uorescent Light Apparatus for W
Exposure of Nonnetallic Materials

AMERI CAN SOCI ETY OF ClVIL ENG NEERS ((ASCE)

ASCE 7 (1998) M ni mum Desi gn Loads for Buil dings
and Ot her Structures

STEEL JO ST | NSTI TUTE (SJl)

SJI Specs & Tabl es (1994) Standard Specifications Load Tabl es
and Wi ght Tables for Steel Joists and
Joi st Grders

.2 GENERAL REQUI REMENTS

The Contractor shall furnish a commercially avail abl e roofing system which
satisfies all requirements contained herein and has been verified by |oad
testing and i ndependent design anal yses to neet the specified design

requi renents.

2.1 Structural Standing Seam Metal Roof (SSSMR) System

The SSSMR system covered under this specification shall include the entire
roofing system the standing seam netal roof panels, fasteners, connectors,
roof securement conponents, and assenblies tested and approved in
accordance with ASTM E 1592. In addition, the system shall consist of
panel finishes, slip sheet, insulation, vapor retarder, all accessories,
conponents, and trimand all connections with roof panels. This includes
roof penetration itens such as vents, curbs, skylights; interior or
exterior gutters and downspouts; eaves, ridge, hip, valley, rake, gable,
wal I, or other roof system flashings installed and any other conponents
specified within this contract to provide a weathertight roof system

. 2.2 Manuf act ur er

The SSSMR system shall be the product of a nmanufacturer who has been in the
practice of manufacturing and desi gning SSSMR systens for a period of not

| ess than 3 years and has been involved in at |least five projects simlar
in size and conplexity to this project.

.2.3 Install er

The installer shall be certified by the SSSVMR system nmanufacturer to have
experience in installing at | east three projects that are of conparable
size, scope and conplexity as this project for the particular roof system
furnished. The installer may be either enployed by the nanufacturer or be
an i ndependent installer.

.2.4 Manuf acturer's Representative

A representative of the SSSMR manufacturer, who is faniliar with the design
of the roof system supplied and experienced in the erection of roof systens
simlar in size to the one required under this contract, shall be present
at the job site during installation of the SSSMR to assure that the roof
system nmeets specified requirenents. The manufacturer's representative
shal |l be either an enpl oyee of the manufacturer with at |east two years
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experience in installing the roof systemor an enployee of an independent
installer that is certified by the SSSMR nmanufacturer to have two years of
experience in installing simlar roof systens.

.3 DESI GN REQUI REMENTS

The design of the SSSMR system shall be provided by the Contractor as a
conpl ete system Menbers and connections not indicated on the draw ngs
shal | be designed by the Contractor. Roof panels, conponents, transitions,
accessories, and assenblies shall be supplied by the same roofing system
manuf act urer.

. 3.1 Design Criteria

Design criteria shall be in accordance with ASCE 7.

.3.2 Dead Loads

The dead | oad shall be the weight of the SSSMR system Coll ateral | oads
such as sprinklers, nmechanical and electrical systens, and ceilings shal
not be attached to the panels.

.3.3 Li ve Loads

.3.3.1 Concentrated Loads

The panel s and anchor clips shall be capable of supporting a 1335 N
concentrated | oad. The concentrated |oad shall be applied at the pane

m dspan and will be resisted by a single standi ng seam netal roof pane
assuned to be acting as a beam The undefornmed shape of the panel shall be
used to deternine the section properti es.

.3.3.2 Uni f or m Loads

The panel s and conceal ed anchor clips shall be capable of supporting a
m nimumuniformlive [oad of [960] | ] Pa

.3.4 Roof Snow Loads

The design roof snow | oads shall be as shown on the contract draw ngs.

.3.5 W nd Loads

The design uplift pressures for the roof systemshall be as indicated on

the contract drawi ngs. The safety factor |listed bel ow shall be applied to
t he design force and conpared against the ultimte capacity. Prying shal
be consi dered when figuring fastener design | oads.

a. Single fastener in each connection......... 3.0

b. Two or nore fasteners in each connection...?2.25

.3.6 Ther mal Loads

Roof panels shall be free to nove in response to the expansi on and
contraction forces resulting froma total tenperature range of 220 degrees
C during the life of the structure.

3.7 Fram ng Menbers Supporting the SSSVMR System
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Structural cold formed steel fram ng nmenbers and their connections shall be
designed in accordance with AlSI SG 673. Maxi num defl ecti ons under applied
dead and live |l oad and/or wind | oad for subpurlins shall not exceed 1/180
times the span length and shall be based on constraint conditions at the
supports. Subpurlins shall be designed to span from structural nenber to
structural nember. Attachment to a netal deck, if present, is permtted
for lateral stability only. Subpurlins nust be adequately braced for both
positive and negative bending. Subpurlins are required at all clip
locations in installations above a metal deck. Attaching clips through
rigid insulation to structure is prohibited.

.3.8 Roof Panel s Desi gn

Steel panels shall be designed in accordance with AISI SG 973. Al um num
panel s shall be designed in accordance with AA ADM The structural section
properties used in the design of the panels shall be determ ned using the
unl oaded shape of the roof panels. The cal cul ated panel deflection from
concentrated | oads shall not exceed 1/180 of the span length. The

cal cul at ed panel deflection under applied live | oad, snow, or w nd | oad
shal |l not exceed 1/180 tinmes the span length. Deflections shall be based
on panel s being continuous across three or nore supports, fastener spacing,
and the ability of the panel to rotate freely on the support. Deflection
shal | be cal cul ated and neasured al ong the najor ribs of the panels.

.3.9 Accessori es and Their Fasteners

Accessories and their fasteners shall be capable of resisting the specified
design wind uplift forces and shall allow for thermal noverent of the roof
panel system Exposed fasteners shall not restrict free novenent of the
roof panel systemresulting fromthermal forces. There shall be a m ninmum
of two fasteners per clip. Single fasteners with a mnimumdi aneter of 9
mm will be allowed when the supporting structural menbers are prepunched
or predrilled. The design uplift force for the accessory connections and
the factors of safety, shall be as required in subparagraph 1.3.5 Wnd
Loads.

.4 PERFORVANCE REQUI REMENTS

The SSSMR shall be tested for wind uplift resistance in accordance wth
ASTM E 1592; SSSMR systens previously tested and approved by the Corps of
Engi neers' STANDARD TEST METHOD FOR STRUCTURAL PERFORMANCE OF SSMRS BY

UNI FORM STATI C Al R PRESSURE DI FFERENCE nay be acceptable. Two tests shal
be performed. Test 1 shall simulate the edge condition with one end having
crossw se restraint and other end free of crosswise restraint. The maxi num
span length for the edge condition shall be 750 nm Test 2 shall simulate
the interior condition with both ends free of crosswise restraint. The
maxi mum span |l ength for the interior condition shall be 1.5 m. Externa
rei nforcement, such as clanps on the ribs, shall not be installed to

i mprove uplift resistance. Bolts through seans shall not be installed.

4.1 Conceal ed Anchor Cip Connection to Building Structure

The tested capacity of fasteners used to connect the conceal ed anchor clips
to subpurlins, structural purlins, or netal roof deck shall be determ ned
fromtests supplied by the fastener manufacturer or an i ndependent testing
| aboratory. Tests shall be perforned on fasteners and supporting nmenbers
that are nade fromthe sane materials and are equal or less in size and

t hi ckness to the fasteners and supporting menbers used in the actual roof
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installation. The maximumuplift [oading used in the test shall be the
design uplift force nultiplied by the factor of safety. The design uplift
force and the factors of safety shall be as required in subparagraph 1.3.5
W nd Loads.

. 4.2 Subpurlin Connection to Building Structure

The tested capacity of fasteners used to connect the subpurlins to
structural purlins or through netal roof deck to building structure shal
be determ ned fromtests supplied by the fastener manufacturer or an

i ndependent testing |aboratory. Tests shall be perforned on fasteners and
supporting nenbers that are nade fromthe sane materials and are equal or
less in size and thickness to the fasteners and supporting nmenbers used in
the actual roof installation. The naximumuplift |oading used in the test
shall be the design uplift force multiplied by the factor of safety. The
factors of safety and the design uplift force shall be as required in
subparagraph 1.3.5 Wnd Loads.

.5 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- 02 Shop Drawi ngs
Structural Standing Seam Metal Roof System G RE

Met al roofing drawi ngs and specifications and erection draw ngs;
shop coating and finishing specifications; and other data as
necessary to clearly describe design, materials, sizes, |layouts,
st andi ng seam configuration, construction details, provisions for
t hermal movenment, line of panel fixity, fastener sizes and
spaci ngs, sealants and erection procedures. Draw ngs shal
reflect the intent of the architectural detailing using the
manuf acturer's proprietary products and fabricated itens as
requi red. The SSSMR system shop drawi ngs shall be provided by the
nmet al roofing manufacturer

Drawi ngs; G RE

The shop drawi ngs shall also include the SSSMR conponent details
that resulted fromthe design cal culations and the wind uplift
testing required herein. The shop drawi ngs al so shall show the
| ocations and configuration of any thernmal spacer bl ocks or
barriers. Subpurlin |ayouts shall be shown and the spaci ng nust
be coordinated with the nmetal deck configuration, |ap |ocations,
and si del ap configurations.

SD- 03 Product Data
Desi gn Analysis; G RE
Desi gn anal ysis signed by a Registered Professional Engineer
and subnitted for approval prior to beginning of manufacture. The

design analysis shall include, but not be limted to the foll ow ng
i nformation:
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a. Alist of the design | oads.

b. Thermal movenents that will result fromthe specified
tenmperature range. The cal cul ations shall be acconpani ed by
details fromthe manufacturer that denonstrate how installed
conceal ed anchor clips and other roof system devices will
accommodat e the required thermal novenent.

c. Concentrated |oad and roof live | oad anal ysis.

d. Subpurlin catal og cuts, section property information and
sketches to indicate that the subpurlin geonetry has been
coordinated with the netal deck configuration and that the
subpurlins will nest properly in the netal deck flutes.

khkhkkhkhkhkhkhhhkhhhkhhhkhhhkhhhhhhhhdhhhdhhhkhhhkhdhkhhhkrdhkrrhr*x*

NOTE: The followi ng subnmittal requirenments apply to netal
bui | di ng systens only.
kkkhkkhkkhkkhkkhkhkkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkk kikikhkkkkkkk**%

d. Conplete calculations of the support system,including purlins
and/ or subpurlins designed in accordance w th subparagraph:

Fram ng Menbers.

e. Wnd forces on various parts of the roof. Both positive and
negative pressures shall be cal cul ated based on the criteria in

subpar agraph: Design Conditions and paraneters in subparagraph:

Wnd Uplift Loads. The resultant wind uplift forces and

di rensi ons of the edge and corner zones will be shown on an
i sometric view of the roof."

Qualifications; G RE
Qualifications of the manufacturer and installer.
SD- 04 Sanpl es
Accessories; G RE.

One sampl e of each type of flashing, trim closure, thernal
spacer block, cap and simlar itens. Size shall be sufficient to
show construction and configuration.

Roof Panels; G RE

One piece of each type to be used, 225 mm long, full w dth.
Factory Color Finish; G RE

Three 75 by 125 mm sanpl es of each type and col or.

Fasteners; G RE

Two sanpl es of each type to be used, with statenent regarding
i ntended use. |If so requested, random sanples of bolts, nuts, and
washers as delivered to the job site shall be taken in the

presence of the Contracting Oficer and provided to the
Contracting O ficer for testing to establish conpliance with
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speci fied requirenents.
I nsul ation; G RE

One piece, 300 by 300 mm of each type and thickness to be
used, with a label indicating the rated perneance (if faced) and
R-val ues. The flane spread, and snoke devel oped rating shall be
shown on the label or provided in a letter of certification
Gaskets and I nsul ati ng Conpounds; G RE

Two sanpl es of each type to be used and descriptive data.
Seal ant; G RE.

One sanmpl e, approximately 0.5 kg, and descriptive data.
Conceal ed Anchor dips; G RE

Two sanpl es of each type used
Subpurlins; G RE.

One piece, 225 nm |ong.
EPDM Rubber Boots; G RE.

One pi ece of each type.
External Attachnents;; G RE

Two sanpl es of every type of pernmanent external attachment
either, clips or clanps, used in the tested systemto increase the
rated capacity of the roofing system

SD- 06 Test Reports

Test Report for Uplift Resistance of the SSSMR, G RE

The report shall include the follow ng information

a. Details of the SSSMR system showi ng the roof pane
cross-section with di mensions and thickness.

b. Details of the anchor clip, dinensions, and thickness.

c. Type of fasteners, size, and the nunber required for each
connecti on.

d. Purlins/subpurlins size and spacing used in the test.

e. Description of the seam ng operation including equipnent
used.

f. Maximum all owabl e uplift pressures. These pressures are
determined fromthe ultimate | oad divided by a factor of safety
equal to 1.65.

g. Any additional information required to identify the SSSVR
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system t est ed.

h. Signature and seal of an independent registered engi neer
who witnessed the test.

i. Fastener Test Report (Additional Requirenent)?
Manuf acturer's test report or independent test |aboratory report.
Tests shall be performed on fasteners and supporting nenbers that
are made fromthe sane materials and are equal or less in size and
t hi ckness to the fasteners and supporting menmbers used in the
actual roof installation.

j. Panel Finish Color (Additional Requirenent)? Test results
shall be submitted for all roofing panels showi ng the results of
testing in accordance with the color finish tests specified in
par agraphs 2.6.1 through 2.6.8.

SD-07 Certificates

Structural Standing Seam Metal Roof System G RE.

a. Certification that the actual thickness of uncoated
sheets used in SSSMRS conponents including roofing panels,
subpurlins, and conceal ed anchor clips conplies with specified
requi renents.

b. Certification that materials used in the installation are
mll certified.

c. Previous certification of SSSMR systemtested under the
Cor ps of Engineers' Standard Test Method in lieu of ASTM E 1592
testing.

d. Certification that the sheets to be furnished are
produced under a continuing quality control programand that a
representative sanple consisting of not |ess than three pieces has
been tested and has net the quality standards specified for
factory col or finish.

e. Certification of installer. Installer certification
shal | be furnished.

f. Warranty certificate. At the conpletion of the project
the Contractor shall furnish signed copies of the 5-year Warranty
for Structural Standing Seam Metal Roof (SSSMR) System a sanple
copy of which is attached to this section, [and] the 20-year
Manuf acturer's Material Warranties, [and the manufacturer's
20-year system weat herti ght ness warranty].

I nsulation; G RE
Certificate attesting that the polyisocyanurate insulation

furni shed for the project contains recovered material, and show ng
an estinated percent of such recovered materi al

DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition
and stored out of contact with the ground. Materials shall be covered with

07416a-9



DACA41- 03- R- 0008- 0002

weat herti ght coverings and kept dry. Storage conditions shall provide good
air circulation and protection from surface staining.

.7 WARRANTI ES

The SSSMR system shall be warranted as outlined below. Any energency
tenporary repairs conducted by the owner shall not negate the warranties.

.7.1 Contractor's Wat herti ght ness Warranty

The SSSMR system shall be warranted by the Contractor on a no penal sum
basis for a period of five years against material and workmanshi p
deficiencies; systemdeterioration caused by exposure to the el enents

and/ or inadequate resistance to specified service design | oads, water

| eaks, and wind uplift damage. The SSSMR system covered under this
warranty shall include the entire roofing systemincluding, but not limted
to, the standing seam netal roof panels, fasteners, connectors, roof

secur enent components, and assenblies tested and approved in accordance
with ASTM E 1592. I n addition, the systemshall consist of panel finishes,
slip sheet, insulation, vapor retarder, all accessories, conponents, and
trimand all connections with roof panels. This includes roof penetration
items such as vents, curbs, and skylights; interior or exterior gutters and
downspouts; eaves, ridge, hip, valley, rake, gable, wall, or other roof
system fl ashings installed and any other conponents specified within this
contract to provide a weathertight roof system and itens specified in

ot her sections of these specifications that are part of the SSSMR system
Al material and worknmanshi p deficiencies, systemdeterioration caused by
exposure to the el ements and/or inadequate resistance to specified design

| oads, water |eaks and wi nd uplift damage shall be repaired as approved by
the Contracting Officer. See the attached Contractor's required warranty
for issue resolution of warrantabl e defects. This warranty shall warrant
and cover the entire cost of repair or replacenent, including all material
| abor, and related markups. The Contractor shall supplenment this warranty
with witten warranties fromthe installer and system manufacturer, which
shall be submitted along with Contractor's warranty; however, the
Contractor shall be ultimately responsible for this warranty. The
Contractor's witten warranty shall be as outlined in attached WARRANTY FOR
STRUCTURAL STANDI NG SEAM METAL ROOF (SSSMR) SYSTEM and shall start upon
final acceptance of the facility. It is required that the Contractor
provi de a separate bond in an anpbunt equal to the installed total roofing
system cost in favor of the owner (Government) covering the Contractor's
warranty responsibilities effective throughout the five year Contractor's
warranty period for the entire SSSMR system as outlined above.

.7.2 Manuf acturer's Material Warranti es.

The Contractor shall furnish, in witing, the follow ng manufacturer's
material warranties which cover all SSSMR system conponents such as roof
panel s, anchor clips and fasteners, flashing, accessories, and trim
fabricated fromcoil naterial

a. A manufacturer's 20 year material warranty warranting that the
al um num zinc-coated steel, alumnumzinc alloy coated steel or
al um num coated steel as specified herein will not rupture, structurally
fail, fracture, deteriorate, or becone perforated under normal design
at nospheric conditions and service design |loads. Liability under this
warranty shall be limted exclusively to the cost of either repairing or
repl aci ng nonconform ng, ruptured, perforated, or structurally failed coi
mat eri al
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b. A manufacturer's 20 year exterior material finish warranty on the
factory colored finish warranting that the finish, under normal atnospheric
conditions at the site, will not crack, peel, or delamnate; chalk in
excess of a nunerical rating of eight, as determ ned by ASTM D 4214 test
procedures; or change color in excess of five CIE or Hunter Lab col or
difference (delta E) units in accordance with ASTM D 2244. Liability under
this warranty is exclusively limted to refinishing with an air-drying
version of the specified finish or replacing the defective coated materi al

c. A roofing system manufacturer's 20 year, non-prorated, system
weat herti ght ness warranty.

. 8 COORDI NATI ON MEETI NG

A coordi nation nmeeting shall be held 30 days prior to the first submttal
for mutual understanding of the Structural Standing Seam Metal Roof (SSSMR)
System contract requirenments. This neeting shall take place at the

buil ding site and shall include representatives fromthe Contractor, the
roof system manufacturer, the roofing supplier, the erector, the SSSMR
desi gn engi neer of record, and the Contracting Oficer. Al itens required

by paragraph SUBM TTALS shall be discussed, including applicable standard
manuf act urer shop drawi ngs, and the approval process. The Contractor shal
coordi nate tinme and arrangenents for the neeting.

PART 2 PRODUCTS

2.

1 ROOF PANELS

Panel s shall be steel and shall have a factory color finish. Length of
sheets shall be sufficient to cover the entire length of any unbroken roof
slope for slope lengths that do not exceed 9 m Wen | ength of run exceeds
9 m and panel |aps are provided, each sheet in the run shall extend over
three or nore supports. Sheets longer than 30 m may be furnished if
approved by the Contracting Oficer. Wdth of sheets shall provide not
nore than 600 mm of coverage in place. SSSMR systemwi th roofing panels
greater than 300 nm in width shall have standing seans rolled during
installation by an electrically driven seam ng nachi ne. Height of standing
seans shall be not less than 2 mm for rolled seamand 2 mMmm for seans that
are not rolled.

1.1 St eel Panel s

St eel panels shall be zinc-coated steel confornming to ASTM A 653/ A 653M

al um num zinc alloy coated steel conformng to ASTM A 792/ A 792M AZ [55]
[50] coating; or alum numcoated steel conformng to ASTM A 463/ A 463M
Type 2, coating designation T2 65. Uncoated panels shall be 0.024-inch
(0.61 mm thick mninum except that areas of the roof subject to design

wi nd uplift pressures of 60 psf (2.87 kPa) or greater shall have a mini num
panel thickness of 0.030-inch (0.76 nm." Panels shall be within 95
percent of reported tested thickness as noted in wind uplift resistance
testing required in paragraph PERFORMANCE REQUI REMENTS. Prior to shipment,
mll finish panels shall be treated with a passivating chemcal to inhibit
the formati on of oxide corrosion products. Panels that have becone wet
during shiprment and have started to oxidize shall be rejected.

.2 CONCEALED ANCHOR CLI PS

Conceal ed anchor clips shall be the sane as the tested roofing system
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Clip bases shall have factory punched or drilled holes for attachnent.
Cips shall be nmade fromnultiple pieces with the allowance for the tota
thermal movement required to take place within the clip. Single piece
clips may be acceptabl e when the manufacturer can substantiate that the
system can accommodate the thermal cyclic nmovenent under sustained live or
snow | oads.

.3  ACCESSORI ES

Flashing, trim metal closure strips, caps and simlar netal accessories
shal |l be the manufacturer's standard products. Exposed netal accessories
shall be finished to match the panels furnished. Ml ded closure strips
shal | be bitum nous-saturated fiber, closed-cell or solid-cell synthetic
rubber or neoprene, or polyvinyl chloride prenolded to match configuration
of the panels and shall not absorb or retain water. The use of a
continuous angle butted to the panel ends to forma closure will not be

al | owed.

.4 FASTENERS

Fasteners for steel roof panels shall be zinc-coated steel, alum num
corrosion resisting steel, or nylon capped steel, type and size specified
bel ow or as ot herw se approved for the applicable requirenents. Fasteners
for alum num roof panels shall be al um num or corrosion resisting steel
Fasteners for structural connections shall provide both tensile and shear
ultimate strengths of not |ess than 3340 N per fastener. Fasteners for
accessories shall be the manufacturer's standard. Exposed roof fasteners
shal | be seal ed or have seal ed washers on the exterior side of the roof to
wat er proof the fastener penetration. Wsher material shall be conpatible
with the roofing; have a mininumdianmeter of 10 mm for structura
connections; and gasketed portion of fasteners or washers shall be neoprene
or other equally durable elastonmeric material approximately 3 nm thick
Exposed fasteners for factory color finished panels shall be factory
finished to match the col or of the panels.

.4.1 Scr ews

Screws for attaching anchor devices shall be not |ess than No. 14

sel f-tapping type and not less than No. 12 if self-drilling and

sel f-tapping type. Actual screw pull out test results shall be perfornmed
for the actual material gage and yield strength of the structural purlins
or subpurlins to which the clip is to be anchored/attached. her screws
shal |l be as recomended by the manufacturer to nmeet the strength design
requi renents of the panels.

. 4.2 Bol ts

Bolts shall be not |ess than 6 nm dianeter, shoul dered or plain shank as
required, with | ocking washers and nuts.

.4.3 Structural Blind Fasteners

Blind screwtype expandabl e fasteners shall be not |less than 6 mm
dianmeter. Blind (pop) rivets shall be not less than 7 mm mi ni mum di aneter.

.5 SUBPURLI NS

Cold formed subpurlins , when required by the system design, shall be
formed fromsteel sheet as standard with the manufacturer. The uncoated
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t hi ckness may be a m ni mrum of 0.059 inches and a mininumtensile yield
strength of 50,000 psi. Hot rolled structural nenbers shall have a m ni num
thi ckness of 6 mMm and a minimumtensile yield strength of 248 MpPa.
Subpurlins shall be shop painted.

.6 FACTORY COLOR FI NI SH

Panel s shall have a factory applied polyvinylidene fluoride finish on the
exposed side. The exterior finish shall consist of a baked-on topcoat with
an appropriate prime coat. Color shall match the color indicated in the
Statement of Work. The exterior coating shall be a nominal [0.025] [0.050]
nmm thickness consisting of a topcoat of not Iess than 0.018 mm dry film

t hi ckness and t he paint nmanufacturer's reconrended prinmer of not |ess than
[0.005] [0.025] mm thickness. The interior color finish shall consist of
the sane coating and dry filmthickness as the exterior. The exterior
color finish shall nmeet the test requirenents specified bel ow.

.6.1 Salt Spray Test

A sanpl e of the sheets shall withstand a cyclic corrosion test for a

m ni mum of 2016 hours in accordance with ASTM D 5894, including the scribe
requirenent in the test. |Immediately upon renmoval of the panel fromthe
test, the coating shall receive a rating of not [ess than 10, no
blistering, as determ ned by ASTM D 714; 10, no rusting, as deternined by
ASTM D 610; and a rating of 6, over 2.0 to 3.0 nm failure at scribe, as
det erm ned by ASTM D 1654.

.6.2 Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 3 nm
di anmeter mandrel, the coating filmshall show no evidence of cracking to
t he naked eye.

.6.3 Accel er at ed Weat heri ng, Chal ki ng Resi stance and Col or Change

A sanpl e of the sheets shall be tested in accordance with ASTM G 154, test
condition UVA-340 | anp, 4h UV at 60 degrees C foll owed by 4h CON at 50
degrees C for 2,500 total hours. The coating shall wthstand the

weat hering test w thout cracking, peeling, blistering, |oss of adhesion of
the protective coating, or corrosion of the base nmetal. Protective coating
wi th an adhesion rating | ess than 4B when tested in accordance with ASTM D
3359, Test Method B, shall be considered as an area indicating |oss of
adhesi on. Followi ng the accel erated weathering test, the coating shal

have a chalk rating not | ess than No. 8 in accordance with ASTM D 4214 test
procedures, and the col or change shall not exceed 5 CIE or Hunter Lab col or
difference (delta E) units in accordance with ASTM D 2244. For sheets
required to have a |l ow gloss finish, the chalk rating shall be not |ess
than No. 6 and the color difference shall be not greater than 7 units.

.6.4 Hum dity Test

VWhen subjected to a hum dity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,
Creepage or corrosion.

.6.5 | npact Resi stance

Fact ory- pai nted sheet shall wi thstand direct and reverse inmpact in
accordance with ASTM D 2794 13 mm di aneter hem spherical head indenter,

07416a- 13



DACA41- 03- R- 0008- 0002

equal to 6.7 tines the netal thickness in mm expressed in Newton-neters,
wi th no cracking.

.6.6 Abr asi on Resi st ance Test

When subjected to the falling sand test in accordance with ASTM D 968,

Met hod A, the coating systemshall withstand a ninimumof [50] [80] liters
of sand before the appearance of the base nmetal. The term "appearance of
base netal" refers to the netallic coating on steel or the al um num base
net al

.6.7 Pol | uti on Resi stance

Coating shall show no visual effects when covered spot tested in a 10
percent hydrochloric acid solution for 24 hours in accordance with ASTM D
1308.

.7 | NSULATI ON

Thernmal resistance of roof insulation shall be R-30. R-values shall be
determ ned at a nmean tenperature of 24 degrees C in accordance with ASTM C

518. Insulation shall be a standard product with the insulation

manuf acturer, factory marked or identified with insulation manufacturer's
name or trademark and R-value. Identification shall be on individua

pi eces or individual packages. Insulation , including facings, shall have

a flame spread not in excess of 9 and a snoke devel oped rating not in
excess of 50 when tested in accordance with ASTM E 84. The stated R-val ue
of the insulation shall be certified by an i ndependent Regi stered

Pr of essi onal Engineer if tests are conducted in the insulation
manufacturer's | aboratory. Contractor shall conply with EPA requirenents
in accordance with Section 01670 RECYCLED / RECOVERED MATERI ALS

.7.1 Pol yi socyanurate Rigid Board Insulation for Use Above a Roof Deck

Pol yi socyanurate insulation shall conformto ASTM C 1289, Type Il, (having
a mnimmrecovered naterial content of 9 percent by weight of core
material in the polyisocyanurate portion). For inperneable faced

pol yi socyanurate, the maxi num desi gn R-value per 25 nm of insulation used
shall be 6.0. Facings shall be non-asphaltic, glass fiber reinforced.

.7.2 Bl anket | nsul ation
Bl anket insulation shall conformto ASTM C 991
.8 | NSULATI ON RETAI NERS

Insul ation retainers shall be type, size, and design necessary to
adequately hold the insulation and to provide a neat appearance. Metallic
retai ni ng nenbers shall be nonferrous or have a nonferrous coating.
Nonmetal i c retai ning nmenbers, including adhesives used in conjunction with
nmechani cal retainers or at insulation seans, shall have a fire resistance
classification not less than that permitted for the insulation

.9  SEALANT
Seal ants shall be elastonmeric type containing no oil or asphalt. Exposed
seal ant shall be clear and shall cure to a rubberlike consistency. Seal ant

pl aced in the roof panel standing seamribs shall be provided in accordance
with the manufacturer's recomendati ons.
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10 GASKETS AND | NSULATI NG COVPOUNDS

Gaskets and insul ati ng conpounds shall be nonabsorptive and suitable for
i nsul ati ng contact points of inconpatible materials. Insulating conmpounds
shal | be nonrunning after drying.

11 EPDM RUBBER BOOTS

Fl ashi ng devi ces around pi pe penetrations shall be flexible, one-piece
devi ces nol ded from weat her-resi stant EPDM rubber. Rubber boot nmateria
shal | be as recomended by the manufacturer. The boots shall have base
rings made of alum num or corrosion resisting steel that conformto the
contours of the roof panel to forma weather-tight seal

.12 PREFABRI CATED CURBS AND EQUI PMENT SUPPORTS

Prefabricated curbs and equi pnment supports shall be of structural quality,
hot - di pped gal vani zed or gal vani zed sheet steel, factory prined and
prepared for painting with mtered and welded joints. Integral base plates
and water diverter crickets shall be provided. M nimum height of curb
shall be 200 mm above finish roof. Curbs shall be constructed to match
roof slope and to provide a level top surface for mounting of equipnent.
Curb flange shall be constructed to match configuration of roof panels.
Curb size shall be coordinated, prior to curb fabrication, with the
nmechani cal equi pment to be supported. Strength requirenents for equi pnent
supports shall be coordinated to include all anticipated |oads. Flashings
shall not be rigidly attached to underline structure.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Installation shall be in accordance with the nmanufacturer's erection
instructions and drawings. Dissimlar materials which are not conpatible
when contacting each other shall be insulated by nmeans of gaskets or

i nsul ati ng conpounds. Ml ded closure strips shall be installed wherever
roofing sheets terninate in open-end configurations, exclusive of
flashings. The closure strip installation shall be weather-tight and

seal ed. Screws shall be installed with a clutching screw gun, to assure
screws are not stripped. Field test shall be conducted on each gun prior
to starting installation and periodically thereafter to assure it is
adjusted properly to install particular type and size of screw as
recomended by nmanufacturer's literature. |nproper or mslocated dril

hol es shall be plugged with an oversize screw fastener and gasketed washer;
however, sheets with an excess of such holes or with such holes in critica
| ocations shall not be used. Exposed surfaces and edges shall be kept
clean and free from seal ant, netal cuttings, hazardous burrs, and ot her
foreign material. Stained, discolored, or danaged sheets shall be renpved
fromthe site.

11 Field Form ng of Panels for Unique Area

When roofing panels are formed fromfactory-color-finished steel coils at
the project site, the sane care and quality control measures that are taken
in shop form ng of roofing panels shall be observed. Rollformer shall be
operated by the nmetal roofing manufacturer's representative. 1In cold

weat her conditions, preheating of the steel coils to be field formed shal
be performed as necessary just prior to the rolling operations.
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1.2 Subpurlins

Unl ess ot herwi se shown, subpurlins shall be anchored to the purlins or
other structural fram ng nenmbers with bolts or screws. Attachnent to the
substrate (when provided) or to the panels is not pernitted. The subpurlin
spaci ng shall not exceed 750 mm on centers at the corner, edge and ridge
zones, and 1500 nm maxi mum on centers for the remai nder of the roof.
Corner, edge, and ridge zones are as defined in ASCE 7. C oser spaci hg nay
be required by the roofing manufacturer to meet the roof uplift |oads

cal cul ated and submitted with the shop draw ngs.

.1.3 Roof Panel Installation

Roof panels shall be installed with the standing seans in the direction of
the roof slope. The side seam connections for installed panels shall be
conpleted at the end of each day's work. Method of applying joint seal ant
shall conformto the manufacturer's reconmendation to achieve a conplete
weat her-tight installation. End |aps of panels shall be provided in
accordance with the nanufacturer's instructions. Cosures, flashings, EPDM
rubber boots, roof curbs, and rel ated accessories shall be installed
according to the manufacturer's draw ngs. Fasteners shall not puncture
roofing sheets except as provided for in the manufacturer's instructions
for erection and installation. Expansion joints for the standing seam roof
system shall be installed at |ocations indicated on the contract draw ngs
and other | ocations indicated on the manufacturer's draw ngs.

1.4 Conceal ed Anchor dips

Roof panels shall be fastened to fram ng nenmbers with conceal ed fastening
clips or other conceal ed devices. dips shall be attached directly to the
buil ding structural systemor to the subpurlins with bolts or screws.
Attachment to the substrate (when provided) or to the metal deck is not
permtted. The maxi num di stance, parallel to the seans, between clips
shall be 750 mm on center at the corner, edge, and ridge zones, and 1500
nm maxi mum on centers for the remainder of the roof. C oser spaci ng nay
be required by the roofing manufacturer to nmeet the roof uplift pressures
cal cul ated and submitted with the shop drawi ngs. Attachnent of clips
through rigid insulation to structure is prohibited

.2 | NSULATI ON | NSTALLATI ON

I nsul ation shall be continuous over entire roof surface. Were expansion
joints, term nations, and other connections are made, the cavity shall be
filled with batt insulation with vapor retarder providing equival ent
R-val ue and permrating as remaining insulation. Insulation shall be
installed as indicated and in accordance with manufacturer's instructions.

2.1 Board I nsul ation with Bl anket |nsul ation

Rigid or semrigid board insulation shall be laid in close contact. Board
shall be attached to the metal roof deck with bearing plates and fasteners,
as reconmended by the insulation nmanufacturer, so that the insulation
joints are held tight agai nst each other, and shall have a mninumof 1
fastener per 0.37 square neters. Layout and joint pattern of insulation
and fasteners shall be indicated on the shop drawings. |[If nore than one

l ayer of insulation is required, joints in the second | ayer shall be offset
fromjoints in the first layer. A layer of blanket insulation shall be

pl aced over the rigid or semrigid board insulation to be conpressed
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agai nst the underside of the netal roofing to reduce thermal bridging,
danpen noi se, and prevent roofing flutter. This |ayer of blanket

i nsul ati on shall be conpressed a m ni mum of 50 percent. Thermal bl ocks
shall not be placed in between the conceal ed anchor clips and the
subpurlins or supporting structure.

. 2.2 Bl anket | nsul ation

Bl anket insulation shall be installed between and parallel to the purlins
with tabs of a facer lapping on the top face of the purlins. Therm

bl ocks shall be provided over purlins, between clips. A second |ayer of
unfaced insul ation shall be added between purlins to provide full R-value.
Bl anket insulation shall be supported by an integral facing or other
commercially avail abl e support system

.3 PROTECTI ON OF VAPOR RETARDER FROM ROOF DECK

A cloth industrial duct tape shall be applied over the seans of netal roof

decks, at penetration edges, and at surface areas exhibiting sharp burrs or
simlar protrusions. For other types of roof decks, cloth industrial duct

tape shall be applied over irregularities which could potentially puncture
pol yet hyl ene nenbr ane.

.4 VAPOR RETARDER | NSTALLATI ON
4.1 Integral Facing on Bl anket |nsulation

Integral facing on blanket insulation shall have the facing | apped and
sealed with a conpatible tape to provide a vapor tight nmenbrane.

4.2 Pol yet hyl ene Vapor Retarder

The pol yet hyl ene vapor retarder nenbrane shall be installed over the entire
surface. A fully compatible polyethylene tape shall be used to seal the
edges of the sheets to provide a vapor tight menbrane. Sheet edges shal

be | apped not less than 150 nm Sufficient naterial shall be provided to
avoi d inducing stresses in the sheets due to stretching or binding. Al
tears or punctures that are visible in the finished surface at any tine
during the construction process shall be sealed with polyethyl ene tape.

.5 SLI P SHEET | NSTALLATI ON

A slip sheet shall be laid over the blanket insulation facing to prevent
the vinyl facing fromadhering to the netal roofing.

.6 CLEANI NG AND TOUCH- UP

Exposed SSSMR systens shall be cl eaned at conpletion of installation

Debris that could cause discoloration and harmto the panels, flashings,

cl osures and ot her accessories shall be renbved. Gease and oil films,
excess seal ants, and handling marks shall be renoved and the work shall be
scrubbed cl ean. Exposed netal surfaces shall be free of dents, creases,
waves, scratch marks, and solder or weld marks. |nmediately upon

det ection, abraded or corroded spots on shop-painted surfaces shall be wire
brushed and touched up with the sane material used for the shop coat.
Factory color finished surfaces shall be touched up with the manufacturer's
recommended touch up paint.
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDI NG SEAM METAL ROCF ( SSSMR) SYSTEM

FACI LI TY DESCRI PTI ON

BUI LDI NG NUMBER:

CORPS OF ENG NEERS CONTRACT NUMBER:

CONTRACTOR

CONTRACTOR:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

OMNER

OMNNER:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

CONSTRUCTI ON AGENT

CONSTRUCTI ON AGENT:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
(conti nued)

THE SSSMR SYSTEM | NSTALLED ON THE ABOVE NAMED BUI LDI NG | S WARRANTED BY

FOR A PERI CD OF FI VE (5) YEARS AGAI NST
WORKMANSHI P AND MATERI AL DEFI Cl ENCES, W ND DAMAGE, STRUCTURAL FAI LURE, AND
LEAKAGE. THE SSSMR SYSTEM COVERED UNDER THI S WARRANTY SHALL | NCLUDE, BUT
SHALL NOT BE LIM TED TO, THE FOLLOAN NG  THE ENTI RE ROCFI NG SYSTEM
MANUFACTURER SUPPLI ED FRAM NG AND STRUCTURAL MEMBERS, METAL ROCF PANELS,
FASTENERS, CONNECTCRS, ROOF SECUREMENT COVPONENTS, AND ASSEMBLI ES TESTED AND
APPROVED | N ACCORDANCE W TH ASTM E 1592. I N ADDI TI ON, THE SYSTEM PANEL

FI NI SHES, SLIP SHEET, | NSULATI ON, VAPOR RETARDER, ALL ACCESSORI ES,
COVPONENTS, AND TRI M AND ALL CONNECTI ONS ARE | NCLUDED. THI' S | NCLUDES ROOF
PENETRATI ON | TEMS SUCH AS VENTS, CURBS, SKYLIGHTS; | NTERI OR OR EXTERI OR
GQUTTERS AND DOMNSPQUTS; EAVES, RIDGE, HI P, VALLEY, RAKE, GABLE, WALL, OR
OTHER ROOF SYSTEM FLASHI NGS | NSTALLED AND ANY OTHER COMPONENTS SPECI FI ED
WTH N THI' S CONTRACT TO PROVI DE A WEATHERTI GHT ROCF SYSTEM AND | TEMS

SPECI FI ED I N OTHER SECTI ONS OF THE SPECI FI CATI ONS THAT ARE PART OF THE SSSMR
SYSTEM

ALL MATERI AL DEFI Cl ENCI ES, W ND DAMAGE, STRUCTURAL FAI LURE, AND LEAKAGE
ASSCCI ATED W TH THE SSSMR SYSTEM COVERED UNDER THI S WARRANTY SHALL BE

REPAI RED AS APPROVED BY THE CONTRACTI NG OFFI CER.  THI S WARRANTY SHALL COVER
THE ENTI RE COST OF REPAI R OR REPLACEMENT, | NCLUDI NG ALL MATERI AL, LABOR, AND
RELATED MARKUPS. THE ABOVE REFERENCED WARRANTY COMMVENCED ON THE DATE OF

FI NAL ACCEPTANCE ON AND W LL REMAIN I N EFFECT
FOR STATED DURATI ON FROM THI S DATE.

S| GNED, DATED, AND NOTARI ZED ( BY COVPANY PRESI DENT)

(Company Presi dent) (Dat e)
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
(conti nued)

THE CONTRACTOR SHALL SUPPLEMENT THI S WARRANTY W TH WRI TTEN WARRANTI ES FROM
THE MANUFACTURER ANDY OR | NSTALLER OF THE SSSMR SYSTEM WH CH SHALL BE

SUBM TTED ALONG W TH THE CONTRACTOR S WARRANTY. HOWEVER, THE CONTRACTOR W LL
BE ULTI MATELY RESPONSI BLE FOR THI S WARRANTY AS QUTLI NED | N THE SPECI FI CATI ONS
AND AS | NDI CATED I N THI S WARRANTY EXAMPLE.

EXCLUSI ONS FROM COVERAGE

1. NATURAL DI SASTERS, ACTS OF GOD (LI GHTNI NG, FIRE, EXPLOSI ONS, SUSTAI NED
W ND FORCES | N EXCESS OF THE DESI GN CRI TERI A, EARTHQUAKES, AND HAIL).

2.  ACTS OF NEGLI GENCE OR ABUSE OR M SUSE BY GOVERNVENT OR OTHER PERSONNEL,
I NCLUDI NG ACCI DENTS, VANDALI SM ClVIL DI SOBEDI ENCE, WAR, OR DAVMAGE CAUSED BY
FALLI NG OBJECTS.

3. DAVMAGE BY STRUCTURAL FAI LURE, SETTLEMENT, MOVEMENT, DI STORTION, WARPACE,
OR DI SPLACEMENT OF THE BU LDI NG STRUCTURE OR ALTERATI ONS MADE TO THE BUI LDI NG

4. CORROSI ON CAUSED BY EXPOSURE TO CORROSI VE CHEM CALS, ASH OR FUMES
GENERATED OR RELEASED | NSI DE OR QUTSI DE THE BUI LDI NG FROM CHEM CAL PLANTS,
FOUNDRI ES, PLATI NG WORKS, KILNS, FERTILIZER FACTORI ES, PAPER PLANTS, AND THE
LI KE.

5. FAILURE OF ANY PART OF THE SSSMR SYSTEM DUE TO ACTI ONS BY THE OANER TO
I NHI BI T FREE DRAI NAGE OF WATER FROM THE ROOF AND GUTTERS AND DOANSPQUTS OR
ALLOW PONDI NG WATER TO COLLECT ON THE ROOF SURFACE. CONTRACTOR S DESI GN
SHALL | NSURE FREE DRAI NAGE FROM THE ROOF AND NOT ALLOW PONDI NG WATER.

6. TH' S WARRANTY APPLIES TO THE SSSMR SYSTEM | T DOES NOT | NCLUDE ANY
CONSEQUENTI AL DAMAGE TO THE BUI LDI NG | NTERI OR OR CONTENTS WHI CH | S COVERED BY
THE WARRANTY OF CONSTRUCTI ON CLAUSE | NCLUDED I N THI S CONTRACT.

7. TH'S WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER W THOUT WRI TTEN

CONSENT OF THE CONTRACTOR;, AND TH S WARRANTY AND THE CONTRACT PROVI SI ONS W LL
TAKE PRECEDENCE OVER ANY CONFLI CTS W TH STATE STATUTES.

* %
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
(conti nued)

**REPORTS OF LEAKS AND SSSMR SYSTEM DEFI Cl ENCI ES SHALL BE RESPONDED TO W THI N
48 HOURS OF RECEI PT OF NOTI CE, BY TELEPHONE CR I N WRI TI NG FROM ElI THER THE
OMER OR CONTRACTI NG COFFI CER. EMERGENCY REPAI RS TO PREVENT FURTHER ROOF
LEAKS SHALL BE I NI TI ATED | MMEDI ATELY; A WRI TTEN PLAN SHALL BE SUBM TTED FOR
APPROVAL TO REPAIR OR REPLACE THI S SSSMR SYSTEM W THI N SEVEN (7) CALENDAR
DAYS. ACTUAL WORK FOR PERVANENT REPAI RS OR REPLACEMENT SHALL BE STARTED

W THI N 30 DAYS AFTER RECEI PT OF NOTICE, AND COVWPLETED W THI N A REASONABLE
TIME FRAME. | F THE CONTRACTOR FAI LS TO ADEQUATELY RESPOND TO THE WARRANTY
PROVI SI ONS, AS STATED | N THE CONTRACT AND AS CONTAI NED HEREI N, THE

CONTRACTI NG OFFI CER MAY HAVE THE SSSMR SYSTEM REPAI RED OR REPLACED BY OTHERS
AND CHARGE THE COST TO THE CONTRACTCOR

IN THE EVENT THE CONTRACTOR DI SPUTES THE EXI STENCE OF A WARRANTABLE DEFECT,
THE CONTRACTCOR MAY CHALLENGE THE OANER S DEMAND FOR REPAI RS AND/ CR
REPLACEMENT DI RECTED BY THE OANER OR CONTRACTI NG OFFI CER ElI THER BY REQUESTI NG
A CONTRACTI NG OFFI CER S DECI SI ON UNDER THE CONTRACT DI SPUTES ACT, OR BY
REQUESTI NG THAT AN ARBI TRATOR RESOLVE THE | SSUE. THE REQUEST FOR AN

ARBI TRATOR MUST BE MADE W THI N 48 HOURS OF BEI NG NOTI FI ED OF THE DI SPUTED
DEFECTS. UPON BEI NG | NVOKED, THE PARTIES SHALL, W TH N TEN (10) DAYS,

JO NTLY REQUEST A LI ST OF FIVE (5) ARBI TRATORS FROM THE FEDERAL MEDI ATI ON AND
CONCI LI ATI ON SERVI CE. THE PARTI ES SHALL CONFER W THI N TEN (10) DAYS AFTER
RECEI PT OF THE LI ST TO SEEK AGREEMENT ON AN ARBI TRATOR. | F THE PARTI ES
CANNOT AGREE ON AN ARBI TRATOR, THE CONTRACTI NG OFFI CER AND THE PRESI DENT OF
THE CONTRACTOR S COVMPANY W LL STRIKE ONE (1) NAME FROM THE LI ST ALTERNATI VELY
UNTIL ONE (1) NAME REMAINS. THE REMAI NI NG PERSON SHALL BE THE DULY SELECTED
ARBI TRATOR. THE COSTS OF THE ARBI TRATI ON, | NCLUDI NG THE ARBI TRATOR S FEE AND
EXPENSES, COURT REPCORTER, COURTRCOM OR Sl TE SELECTED, ETC., SHALL BE BORNE
EQUALLY BETWEEN THE PARTIES. EI THER PARTY DESI RI NG A COPY OF THE TRANSCRI PT
SHALL PAY FOR THE TRANSCRI PT. A HEARI NG WLL BE HELD AS SOON AS THE PARTI ES
CAN MUTUALLY AGREE. A WRITTEN ARBI TRATOR S DECI SI ON W LL BE REQUESTED NOT
LATER THAN 30 DAYS FOLLOW NG THE HEARI NG. THE DECI SI ON OF THE ARBI TRATOR
WLL NOT BE BINDING HOWEVER, | T WLL BE ADM SSI BLE I N ANY SUBSEQUENT APPEAL
UNDER THE CONTRACT DI SPUTES ACT.

A FRAVED COPY OF TH S WARRANTY SHALL BE POSTED I N THE MECHANI CAL ROOM OR
OTHER APPROVED LOCATI ON DURI NG THE ENTI RE WARRANTY PERI OD.

-- End of Section --
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SECTI ON 16000

Dl VI SION 16: ELECTRI CAL - QUTLI NE SPECI FI CATI ONS

PART 1  GENERAL
1.1  GENERAL REQUI REMENTS
1.1.1 CGui de Specifications
The contractor shall edit and provide the followi ng UFGS gui de
specifications for Division 16, Electrical. Al Part 3 requirenents shall
be included and uneditied for all equipnent included in this contract.
Section 16070A, SEI SM C PROTECTI ON FOR ELECTRI CAL EQUI PMENT
Section 16375A, ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND
Section 16415A, ELECTRI CAL WORK, | NTERI OR
Section 16528A, EXTERI OR LI GHTI NG
Section 16665A, STATIC ELECTRI ClI TY PROTECTI ON SYSTEM
Section 16710A, PREM SE DI STRI BUTI ON SYSTEM
Section 16711A, TELEPHONE SYSTEM OUTSI DE PLANT
Section 16713N, FIBER OPTI C CABLE OUTSI DE PLANT
Section 16721A, | NTERCOVMUNI CATI ON SYSTEM
Section 16751A, CLOSED CIRCU T TELEVI SI ON SYSTEMs

Section 16770, RADI O AND PUBLI C ADDRESS SYSTEMS

1.2 SECTI ON 16070, SEI SM C BRACI NG FOR ELECTRI CAL EQUI PMENT
1.2.1 Material Criteria
This section should be editted to conformto the seismc requirenents for
this area.
1.3 SECTI ON 16375, ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND
1.3.1 CGeneral Requirenents
A.  Pad nounted transforner shall be delta/we, dead front, |oop feed,
surge arresters, with oil inmersed current linmting fuses with | oad

break sw tch.

B. Primary cable shall be shielded, 15KV with 133%insul ation. Cable
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i nsul ation shall be EPR with m ni mum conductor size #2. Neutral cable
shall be 600 volts.
C. Al primary connections shall be |oad break type.
D. Ducts shall be 2-103mm concrete encased type EB ducts.

E. Al'l cabinets shall be provided with padl ock hasp.

SECTI ON 16415, ELECTRI CAL WORK, | NTERI OR
Ceneral Requirenents
A. Al conductors shall be copper

B. Conduits shall be EMI in conceal ed areas. Surface nmounted | MC &
cast boxes shall be used for conduit rough-in in trainer buildings.

C. Al interior branch circuit wiring shall be THHN THWN

D. Li ght Fixtures shall neet requirenents of COE |ight fixture
details identified in Section 01017.

E. Al'l bus in panel boards shall be copper

F. Transi ent voltage surge suppression be incorporated into the nmain
panel and shall neet the requirements of |EEE C62.41 and be UL listed
in accordance with the testing requirements of UL1449.

G Al step down transfornmers shall be conpliant with NEMA TP-1

H. Hazardous Areas electrical requirenents for areas shown in space
data sheets and in section 01017 El ectrical Requirenents.

SECTI ON 16528, EXTERI OR LI GHTI NG
CGeneral Requirenents

A. Al exterior lighting shall neet the requirements of COE |ight
fixture details identified in Section 01017.

SECTI ON 16665A STATI C ELECTRI CI TY PROTECTI ON SYSTEM

Ceneral Requirenents

In the POL | aboratory ground the conductive flooring and all netals that
can pose the static electricity hazard.

.7

LT,

1

SECTI ON 16710, PREM SE DI STRI BUTI ON SYSTEM

CGeneral Requirenents
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A. Cable tray shall be basket type.

B. Cables shall be plenumrated where required.

C. Contractor shall have a ninimm of 3 years experience in the
application, installation and testing of the specified systens and
equi pnent .

D. Al'l supervisors and installers assigned to the installation of
this systemor any of its conmponents shall have factory certification
from each equi pmrent manufacturer that they are qualified to install and
test the provided products.

E. Al installers assigned to the installation of this systemor any
of its conponents shall have a mninumof 3 years experience in the
installation of the specified copper and fiber optic cable and
conmponent s.

F. El ectrical boxes for telecommunication outlets shall be 117 mm
square by 53 mm deep with mnimum 9 mm deep single or two gang pl aster

ring as shown. Provide a nminimm 27 mm conduit. Surface nounted I MC &
cast boxes shall be used for conduit rough-in in trainer buildings.

.8  SECTION 16711, TELEPHONE SYSTEM QUTSI DE PLANT

.8.1 CGeneral Requirenents

A.  Cable shall be sized as indicated in Section 01017.

B. Coil 4.5 neters of cable in each handhole for future splicing.

C. Qut si de pl ant copper cables shall be term nted on 110 bl ock

.9  SECTION 16713, FIBER OPTI C SYSTEM QUTSI DE PLANT

.9.1 CGeneral Requirenents

A. Fiber optic cable shall be provided as indicated in section 01017.
B. Coil 15 neters of cable in each handhole for future splicing.

C. Singl e node fiber shall be |oose tube fiber with 6 fibers per tube.
.10  SECTION 16721A, | NTERCOVMUNI CATI ON SYSTEM

.10.1 Ceneral Requirenents

A.  No special requirements other than those indicated in Section 01017.

.11  SECTION 16751A CLOSED CI RCUI T TELEVI SI ON SYSTEMS
11,1 CGeneral Requirenents

A. No special requirenents other than those indicated in Section 01017.
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1.12 SECTI ON 16770, RADI O & PUBLI C ADDRESS SYSTEMS

No special requirenents. Location of devices shall be determ ned during the
desi gn of the project.

PART 2 NOT APPLI CABLE
PART 3 NOT APPLI CABLE

-- End of Section --
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