PART 1

il o
PR WN P
w w

PART 2

NN e

PNNNENNNNRERERE

NESESESENE SR SEANSENES

N

NRNRNRNRNND W WW® W
WWRWWWWENO TR WN R

NNNNNNNN
O~NOUAWN R

SECTI ON TABLE OF CONTENTS
DIVISION 02 - SITE WORK
SECTI ON 02630

STORM DRAI NAGE SYSTEM

GENERAL

REFERENCES
SUBM TTALS
DELI VERY, STORAGE, AND HANDLI NG

.1 Del i very and Storage
.2 Handl i ng
PRODUCTS

Pl PE FOR CULVERTS AND STORM DRAI NS
Concrete Pipe

G ay Pipe

PVC Pi pe

1 Type PSM PVC Pi pe

2 Profile PVC Pipe

3 Snmoot h Wal | PVC Pi pe

.4 Corrugat ed PVC Pi pe

PE Pi pe

1 Snmoot h WAl |l PE Pi pe

.2 Corrugat ed PE Pi pe

.3 Profile Wall PE Pipe

Cast lron Soil Pipe and Fittings
DRAI NAGE STRUCTURES

D

oRrkFPrRPrARPRPRPRRPRONE
N

.1 Precast Rei nforced Concrete Box

M SCELLANEQUS NMATERI ALS

Concrete

Mort ar

Precast Concrete Segnental Bl ocks
Brick

Precast Rei nforced Concrete Manhol es
Frame and Cover for Gratings
Joints

Fl exi bl e Joints

Ext ernal Seal i ng Bands

Fl exi bl e, Gasketed Joints

PVC Pl astic Pipes

Smooth Wall PE Pl astic Pipe
Corrugated PE Pl astic Pipe
Profile Wall PE Plastic Pipe
Ductile Iron Pipe

SECTI ON 02630 Page 1
(P- Am 0003)

VBRFYO02



VBRFYO02

.4 STAI NLESS STEEL LADDER
5 DOWNSPCOUT BOOTS

PART 3 EXECUTI ON

w
WWwww~Nowwa

EXCAVATI ON FOR PI PE CULVERTS, STORM DRAI'NS, AND DRAI NAGE STRUCTURES
.1 Trenchi ng

.2 Rermoval of Rock

1.3 Rermoval of Unstable Materi al
BEDDI NG

.1 Concrete Pipe Requirenents

.2 Cl ay Pipe Requirenents

.3 Pl astic Pipe

PLACI NG PI PE

.1 Concrete, Clay, PVC, Ri bbed PVC and Ductile Iron Pipe
.2 Corrugat ed PE Pi pe

.3 Mul tiple Culverts

.4 Jacki ng Pipe Through Fills

JO NTI NG

.1 Concrete and O ay Pi pe

.4.1.1 Fl exi bl e Joints

DRAI NAGE STRUCTURES

.1 Manhol es and Inlets

.2 Wal I's and Headwal | s

STAI NLESS STEEL LADDER | NSTALLATI ON
BACKFI LLI NG

Backfilling Pipe in Trenches
Backfilling Pipe in Fill Sections
Moverent of Construction Machi nery
Conpaction

1 CGeneral Requirenents

2 M ni mum Density

Deternination of Density

| PELI NE TESTI NG

(R

NN

W R 00w WWWWHNWW W
w b~ wWwww N

[20&)

4.
4.

NWWNNNN

1
2
3
4
.7
7
5
P

End of Section Table of Contents --

SECTI ON 02630 Page 2
(P- Am 0003)



VBRFYO02

SECTI ON 02630

STORM DRAI NAGE SYSTEM

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 HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)

AASHTO HB- 16 (1996) Standard Specifications for Hi ghway
Bri dges

AASHTO M 198 (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe Using Flexible Waterti ght
Gasket s

AASHTO M 294 (1998) Corrugated Pol yet hyl ene Pi pe, 300-
to 1200- nm Di anet er

AASHTO MP7 (1997) Corrugated Pol yet hyl ene Pi pe, 1350

and 1500 nmm Di anet er

AVERI CAN RAI LWAY ENG NEERI NG AND MAI NTENANCE- OF- WAY ASSOCI ATl ON
( AREMA)

ARENVA Manual (1999) Manual for Railway Engineering (4
Vol .)

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

ASTM A 48M (1994 el) Gay Iron Castings (Metric)

ASTM A 276 (1998) Specification for Stainless Stee
Bars & Shapes

ASTM A 536 (1999el) Ductile Iron Castings

ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings

ASTM B 26/ B 26M (1998) Al umi num Al |l oy Sand Casti ngs

ASTM C 12 (1998el) Installing Vitrified day Pipe
Li nes

SECTI ON 02630 Page 3
(P- Am 0003)



VBRFYO02

ASTM C 32 (1999el ) Sewer and Manhol e Brick (Made
fromdday or Shale)

ASTM C 55 (1999) Concrete Brick

ASTM C 62 (1997a) Building Brick (Solid Masonry
Units Made from Clay or Shale)

ASTM C 76M (1999a) Rei nforced Concrete Culvert, Storm
Drain, and Sewer Pipe (Metric)

ASTM C 139 (1999) Concrete Masonry Units for
Construction of Catch Basins and Manhol es

ASTM C 231 (1997el) Air Content of Freshly M xed
Concrete by the Pressure Mt hod

ASTM C 270 (1997) Mortar for Unit Masonry

ASTM C 425 (1998b) Conpression Joints for Vitrified
Cay Pipe and Fittings

ASTM C 443 (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe, Using Rubber Gaskets

ASTM C 443M (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe, Using Rubber Gaskets
(Metric)

ASTM C 478M (1997) Precast Reinforced Concrete Manhol e
Sections (Metric)

ASTM C 700 (1999) Vitrified day Pipe, Extra
Strength, Standard Strength, and Perforated

ASTM C 789 (1998) Precast Reinforced Concrete Box
Sections for Culverts, Storm Drains, and
Sewer s

ASTM C 850 (1998) Precast Reinforced Concrete Box

Sections for Culverts, Storm Drains, and
Sewers with Less Than 2 Ft. of Cover
Subj ected to Hi ghway Loadi ngs

ASTM C 877M (1994) External Sealing Bands for
Noncircul ar Concrete Sewer, Storm Drain,
and Cul vert Pipe (Metric)

ASTM D 1056 (1998) Flexible Cellular Mterials -
Sponge or Expanded Rubber

ASTM D 1171 (1994) Rubber Deterioration - Surface
Ozone Cracki ng Qutdoors or Chanber
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(Triangul ar Speci nens)

ASTM D 1557 (1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-nfcu.m))

ASTM D 1751 (1999) Preformed Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextrudi ng 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

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC
Conmpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM D 2321 (1989; R 1995) Underground Installation of
Ther nopl astic Pipe for Sewers and O her
Gravity-Fl ow Applications

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 3034 (1998) Type PSM Pol y(Vinyl Chloride) (PVQ

Sewer Pipe and Fittings

ASTM D 3350 (1998a) Pol yet hyl ene Pl astics Pipe and
Fittings Materials

ASTM F 477 (1999) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F 679 (1995) Poly(Vinyl Chloride) (PVO
Large-Di aneter Plastic Gavity Sewer Pipe
and Fittings

ASTM F 714 (1997) Pol yethylene (PE) Plastic Pipe
(SDR-PR) Based on Qutside Di aneter

ASTM F 794 (1999) Poly(Vinyl Chloride) (PVC Profile
Gravity Sewer Pipe and Fittings Based on
Controll ed Inside D aneter

ASTM F 894 (1998a) Pol yet hyl ene (PE) Large Di aneter
Profile Wall Sewer and Drain Pipe
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ASTM F 949 (1999) Poly(Vinyl Chloride) (PVO
Corrugated Sewer Pipe with a Snooth
Interior and Fittings

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

AWM C 105 (1993) Pol yet hyl ene Encasenent for
Ductile-1ron Pipe Systens

.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation 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
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Pl aci ng Pi pe

Printed copies of the manufacturer's recomendations for
installation procedures of the material being placed, prior to
installation.

SD-07 Certificates

Resin Certification

Pi pel i ne Testing

Determ nation of Density
Franme and Cover for Gratings

Certified copies of test reports denonstrating conformance to
appl i cabl e pi pe specifications, before pipe is installed.
Certification on the ability of frane and cover or gratings to
carry the inposed live |oad.

3 DELI VERY, STORAGE, AND HANDLI NG
3.1 Del i very and Storage

Materials delivered to site shall be inspected for damage, unl oaded, and
stored with a nminimum of handling. Materials shall not be stored directly
on the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. Before, during, and after installation, plastic pipe and
fittings shall be protected fromany environment that would result in
damage or deterioration to the material. The Contractor shall have a copy
of the manufacturer's instructions available at the construction site at
all times and shall follow these instructions unless directed otherw se by
the Contracting Officer. Solvents, solvent conpounds, |ubricants,

el astoneric gaskets, and any simlar materials required to install plastic
pi pe shall be stored in accordance with the nmanufacturer's reconmendati ons
and shall be discarded if the storage period exceeds the recomended shelf
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life. Solvents in use shall be discarded when the recommended pot life is
exceeded.

1.3.2 Handl i ng
Materials shall be handled in a manner that ensures delivery to the trench
i n sound, undanmaged condition. Pipe shall be carried to the trench, not
dr agged.

PART 2 PRODUCTS

2.1 Pl PE FOR CULVERTS AND STORM DRAI NS

Pi pe for culverts and stormdrains shall be of the sizes indicated and
shall conformto the requirenents specified.

2.1.1 Concrete Pipe
ASTM C 76M, Cass |V or V.

2.1.2 C ay Pipe
Extra strength, conformng to ASTM C 700.

2.1.3 PVC Pi pe
The pipe nmanufacturer's resin certification, indicating the cel
classification of PVC used to manufacture the pipe, shall be submtted
prior to installation of the pipe.

2.1.3.1 Type PSM PVC Pi pe
ASTM D 3034, Type PSM maxi mum SDR 35, produced from PVC certified by the
conpounder as neeting the requirenents of ASTM D 1784, mininumcell class
12454-B

2.1.3.2 Profile PVC Pi pe

ASTM F 794, Series 46, produced from PVC certified by the conpounder as
neeting the requirenents of ASTM D 1784, m ninmumcell class 12454-B

2.1.3.3 Snoot h Wal | PVC Pi pe

ASTM F 679 produced fromPVC certified by the conpounder as neeting the
requi renents of ASTM D 1784, mininumcell class 12454-B

2.1.3.4 Cor rugat ed PVC Pi pe

ASTM F 949 produced fromPVC certified by the conpounder as neeting the
requi renents of ASTM D 1784, mininumcell class 12454-B

2.1. 4 PE Pi pe

The pipe nmanufacturer's resin certification indicating the cel

SECTI ON 02630 Page 7
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classification of PE used to nmanufacture the pipe shall be subnitted prior
to installation of the pipe. The minimumcell classification for

pol yet hyl ene plastic shall apply to each of the seven prinary properties of
the cell classification limts in accordance with ASTM D 3350.

.1.4.1 Snooth Wall PE Pi pe

ASTM F 714, maxi num DR of 21 for pipes 80 to 600 mm in dianeter and
maxi mum DR of 26 for pipes 650 to 1200 nm in dianeter. Pipe shall be
produced from PE certified by the resin producer as neeting the

requi renents of ASTM D 3350, m ninmumcell class 335434C.

.1.4.2 Corrugat ed PE Pi pe

AASHTO M 294, Type S, for pipes 300 to 1200 mm and AASHTO MP7, Type S, for
pi pes 1350 to 1500 mm produced from PE certified by the resin producer as
neeting the requirenents of ASTM D 3350, minimumcell class in accordance
with AASHTO M 294. Pipe walls shall have the follow ng properties:

SECTI ON 02630 Page 8
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M ni mum Monment

Noni nal M ni num of Inertia of
Si ze Vall Area Val | Section
(m) (square mm m (mto the 4th/nm
300 3200 390

375 4000 870

450 4900 1020

600 6600 1900

750 8300 2670

900 9500 3640
1050 9900 8900
1200 10900 8900
1350 12000 13110
1500 13650 13110

2.1.4.3 Profile Wall PE Pipe

ASTM F 894, RSC 160, produced from PE certified by the resin producer as
neeting the requirenents of ASTM D 3350, m ninmumcell class 334433C. Pipe
wal I s shall have the follow ng properties:

M ni nrum Monent

O Inertia of

Val | Section
(mto the 4th/nm

Noni nal M ni num Cel | Cel

Si ze Vall Area d ass d ass
(m) (square mm m 334433C 335434C
450 6300 850 620
525 8800 1150 840
600 9900 1330 970
675 12500 2050 1490
750 12500 2050 1490
825 14800 2640 2160
900 17100 3310 2700
1050 16500 4540 3720
1200 18700 5540 4540

2.1.5 Cast lron Soil Pipe and Fittings

Cast lron Soil Pipe neeting the requirenents of ASTM A 74, Class SV, shal
be used for downspout drains if the m nimum cover of 300 nm (12 inches) in
grassed areas cannot be met. Cast iron soil pipe and fittings shall be
used if the mnimum cover of 750 mm (2-1/2 ft) in paved or traffic areas
cannot be met. M ninumcover for cast iron soil pipe and fittings in paved
areas shall be 450 mm (18 inches). Cast iron soil pipe and fitting shal

SECTI ON 02630 Page 9
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be as specified in Section 02531 SANI TARY SEVEERS. Pi pe shall be encased
with 8 mmthick pol yethylene in accordance with AWM C 105.

.2 DRAI NAGE STRUCTURES
. 2.1 Precast Rei nforced Concrete Box

For hi ghway | oadings with 600 mm of cover or nore or subjected to dead
| oad only, ASTM C 789; for |less than 600 nm of cover subjected to hi ghway
| oadi ng, ASTM C 850

.3 M SCELLANEQUS MATERI ALS
.3.1 Concrete

Unl ess ot herwi se specified, concrete and reinforced concrete shall conform
to the requirenents for 17 MPa (2500 psi) concrete under Section 03300
CAST- | N PLACE STRUCTURAL CONCRETE. The concrete mxture shall have air
content by volunme of concrete, based on neasurenents made i nmedi ately after
di scharge fromthe mxer, of 3 to 6 percent. Air content shall be

determ ned in accordance with ASTM C 231. The concrete covering over stee
reinforcing shall not be less than 25 mmthick for covers and not |ess than
40 mm thick for walls and flooring. Concrete covering deposited directly
agai nst the ground shall have a thickness of at |least 75 nm between stee
and ground. Expansion-joint filler material shall conformto ASTM D 1751
or ASTM D 1752, or shall be resin-inpregnated fiberboard conformng to the
physi cal requirements of ASTM D 1752.

.3.2 Mort ar

Mortar for pipe joints, connections to other drainage structures, and brick
or block construction shall conformto ASTM C 270, Type M except that the
maxi mum pl acenent tine shall be 1 hour. The quantity of water in the

m xture shall be sufficient to produce a stiff workable nortar but in no
case shall exceed 21 liters of water per sack of cement. Water shall be
clean and free of harnful acids, alkalies, and organic inpurities. The
nortar shall be used within 30 nminutes after the ingredients are nixed with
water. The inside of the joint shall be w ped clean and fini shed snoot h.
The nortar head on the outside shall be protected fromair and sun with a
proper covering until satisfactorily cured.

. 3.3 Precast Concrete Segnental Bl ocks

Precast concrete segnental block shall conformto ASTM C 139, not nore than
200 mm (8 inches) thick, not |less than 200 mm (8 inches) |ong, and of
such shape that joints can be seal ed effectively and bonded with cenment
nortar.

.3.4 Brick

Brick shall conformto ASTM C 62, Grade SW ASTM C 55, Gade S| or S-I1I;
or ASTM C 32, Grade M5. Mrtar for jointing and plastering shall consi st
of one part portland cement and two parts fine sand. Line nay be added to
the nortar in a quantity not nore than 25 percent of the volune of cenent.

SECTI ON 02630 Page 10
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The joints shall be filled conpletely and shall be snmooth and free from
surplus nmortar on the inside of the structure. Brick structures shall be
pl astered with 10 nm of nortar over the entire outside surface of the
wal I s. For square or rectangul ar structures, brick shall be laid in
stretcher courses with a header course every sixth course. For round
structures, brick shall be laid radially with every sixth course a
stretcher course.

.3.5 Precast Rei nforced Concrete Manhol es

Precast reinforced concrete manhol es shall conformto ASTM C 478M . Joints
bet ween precast concrete risers and tops shall be full-bedded in cenent
nortar and shall be snobothed to a uniform surface on both interior and
exterior of the structure or nade with flexible watertight, rubber-type
gaskets neeting the requirements of paragraph JO NTS.

.3.6 Frane and Cover for Gratings

Frame and cover for gratings shall be cast gray iron, ASTM A 48M, d ass
35B; cast ductile iron, ASTM A 536, Grade 65-45-12; or cast alum num ASTM
B 26/ B 26M Alloy 356.016. Wight, shape, size, and waterway openings for
grates and curb inlets shall be as indicated on the plans.

3.7 Joints
3.7.1 Fl exi bl e Joints

a. Materials: Flexible joints shall be nade with plastic or
rubber-type gaskets for concrete pipe and with factory-fabricated
resilient materials for clay pipe. The design of joints and the
physi cal requirenents for plastic gaskets shall conformto AASHTO
M 198, and rubber-type gaskets shall conformto ASTM C 443M .
Factory-fabricated resilient joint materials shall conformto ASTM
C 425. (Gaskets shall have not nore than one factory-fabricated
splice, except that two factory-fabricated splices of the
rubber-type gasket are pernmitted if the nominal dianeter of the
pi pe being gasketed exceeds 1.35 m (54 inches).

b. Test Requirenents: Flexible joints shall be tested and shall neet
test requirenments of paragraph Pipeline Testing.

3.7.2 Ext ernal Seal i ng Bands
Requi renents for external sealing bands shall conformto ASTM C 877M
3.7.3 Fl exi bl e, Gasketed Joints

a. Gaskets: Wien exfiltration is a concern for pipe lines, the
couplings may be required to have gaskets. The cl osed-cel

expanded rubber gaskets shall be a continuous band approxi mately
178 mm (7 inches) w de and approxinmately 10 mm (3/8 inch) thick
nmeeting the requirenents of ASTM D 1056, Type 2 Al, and shall have
a quality retention rating of not |less than 70 percent when tested
for weather resistance by ozone chanber exposure, Method B of ASTM

SECTI ON 02630 Page 11
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D 1171. Rubber Oring gaskets shall be 21 mm (13/16 inch) in

di ameter for pipe dianeters of 914 nm (36 inches) or snaller and
22 m (7/8 inch) in dianmeter for larger pipe having 13 nm (1/2
inch) deep end corrugation. Rubber Oring gaskets shall be 35 nmm
(1-3/8 inches) in dianeter for pipe having 25 nm (1 inch) deep
end corrugations. O-rings shall neet the requirenments of AASHTO M
198 or ASTM C 443 . Flexible plastic gaskets shall conformto
requi renents of AASHTO M 198, Type B

b. Connecting Bands: Connecting bands shall be of the type, size and
sheet thickness of band, and the size of angles, bolts, rods and
lugs as indicated or where not indicated as specified in the
appl i cabl e standards or specifications for the pipe. Exterior
rivet heads in the longitudi nal seam under the connecting band
shal | be countersunk or the rivets shall be onmtted and the seam
wel ded. Watertight joints shall be tested and shall neet the test
requi renents of paragraph HYDROSTATI C TEST ON WATERTI GHT JO NTS

2.3.7.4 PVC Pl astic Pipes

Joints shall be solvent cement or elastoneric gasket type in accordance
with the specification for the pipe and as reconmended by the pipe
manuf act urer.

2.3.7.5 Snooth Wall PE Pl astic Pipe

Pi pe shall be joined using butt fusion nethod as reconmended by the pipe
manuf act urer.

2.3.7.6 Corrugated PE Plastic Pipe

Water tight joints shall be made using a PVC or PE coupling and rubber
gaskets as recommended by the pipe manufacturer. Rubber gaskets shal
conformto ASTMF 477. Soil tight joints shall conformto the requirenents
in AASHTO HB-16, Division Il, Section 26.4.2.4. (e) for soil tightness and
shal | be as recomended by the pipe manufacturer.

2.3.7.7 Profile Wall PE Plastic Pipe

Joints shall be gasketed or thermal weld type with integral bell in
accordance with ASTM F 894.

2.3.7.8 Ductile Iron Pipe
Couplings and fittings shall be as recommended by the pi pe nanufacturer
2.4  STAI NLESS STEEL LADDER
Steel |adder shall be provided where the depth of the manhol e exceeds 1 m
(3 feet). These |ladders shall be not |less than 406 nm (16 inches) in
width, with 19 mm (3/4 inch) dianmeter rungs spaced 305 mm (12 inches)

apart. The two stringers shall be a mininmum10 nm (3/8 inch) thick and 63
mm (2-1/2 inches) wi de.
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Ladders and inserts shall be fabricated of AISI Type 304 stainless steel in
conformance wi th ASTM A 276.
2.5 DOWNSPQUT BOOTS
Boots used to connect exterior downspouts to the stormdrai nage system
shal |l be of gray cast iron conformng to ASTM A 48M, O ass 30B or 35B
Shape and size shall be as indicated.

PART 3 EXECUTI ON

3.1 EXCAVATI ON FOR PI PE CULVERTS, STORM DRAINS, AND DRAI NAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts
and stormdrains, shall be in accordance with the applicable portions of
Section 02316 "Excavation, Trenching, and Backfilling for Utilities Systens

and the requirenents specified bel ow
3.1.1 Trenchi ng

The width of trenches at any point below the top of the pipe shall be not
greater than the outside dianeter of the pipe plus 600 m to permt
sati sfactory jointing and thorough tanping of the beddi ng material under
and around the pipe. Sheeting and bracing, where required, shall be placed
within the trench width as specified. Contractor shall not overexcavate.
Where trench wi dths are exceeded, redesign with a resultant increase in
cost of stronger pipe or special installation procedures will be necessary.
Cost of this redesign and increased cost of pipe or installation shall be
borne by the Contractor w thout additional cost to the Government.

3.1. 2 Renoval of Rock

Rock in either |edge or boulder formation shall be replaced with suitable
materials conpacted to 95% of max density as determ ned by ASTM D 1557 S4C
to provide a conpacted earth cushi on having a thickness between unrenoved
rock and the pipe of at |east 200 mmor 13 mmfor each neter of fill over
the top of the pipe, whichever is greater, but not nore than three-fourths
the nom nal dianeter of the pipe. Were bell-and-spigot pipe is used, the
cushion shall be maintai ned under the bell as well as under the straight
portion of the pipe. Rock excavation shall be as specified and defined in
Section 02316 "Excavation, Trenching, and Backfilling for Utilities
Systens”.

3.1.3 Renoval of Unstable Materia

VWhere wet or otherw se unstable soil incapable of properly supporting the
pi pe, as determined by the Contracting O ficer, is unexpectedly encountered
in the bottomof a trench, such material shall be renbved to the depth
required and replaced to the proper grade with S4C material, conpacted as
provi ded in paragraph BACKFI LLI NG Wen renmoval of unstable material is
due to the fault or neglect of the Contractor in his perfornance of shoring
and sheeting, water renoval, or other specified requirenents, such renoval
and repl acerment shall be perfornmed at no additional cost to the governnent.
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2 BEDDI NG

The beddi ng surface for the pipe shall provide a firmfoundation of uniform
density throughout the entire | ength of the pipe.

2.1 Concrete Pipe Requirenents

When no bedding class is specified or detailed on the draw ngs, concrete
pi pe shall be bedded in a soil foundation accurately shaped and rounded to
conformto the | owest one-fourth of the outside portion of circular pipe or
to the | ower curved portion of pipe arch for the entire I ength of the pipe
or pipe arch. Wen necessary, the bedding shall be tanped. Bell holes and
depressions for joints shall be not nore than the length, depth, and wi dth
required for properly nmaking the particular type of joint.

. 2.2 C ay Pipe Requirenents

Beddi ng for clay pipe shall be as specified by ASTM C 12.

. 2.3 Pl astic Pipe

Pl astic pipes shall have S4C bedding material placed 100 nm (4 inch) bel ow
the bottom of the pipe. Bedding shall be conpacted to 95% of max density
as determ ned by ASTM D 1557. Bedding for PVC and PE pi pe shall neet the
requi renents of ASTM D 2321. Beddi ng, haunching, and initial backfil

shall be either Class IBor |l material

.3 PLACI NG PI PE

Each pi pe shall be thoroughly exam ned before being |aid; defective or
damaged pi pe shall not be used. Plastic pipe shall be protected from
exposure to direct sunlight prior to laying, if necessary to maintain
adequate pipe stiffness and neet installation deflection requirenents.

Pi pelines shall be laid to the grades and alignnent indicated. Proper
facilities shall be provided for |owering sections of pipe into trenches.
Lifting lugs in vertically elongated netal pipe shall be placed in the sane
vertical plane as the mpjor axis of the pipe. Pipe shall not be laid in
wat er, and pipe shall not be laid when trench conditions or weather are
unsui table for such work. Diversion of drainage or dewatering of trenches
during construction shall be provided as necessary. Deflection of
installed flexible pipe shall not exceed the following limts:

MAXI MUM ALLOWABLE
TYPE OF PI PE DEFLECTI ON (%
Pl astic 7.5
O hers as recommended by manuf act urer
Not | ess than 30 days after the conpletion of backfilling, the Governnent

may performa deflection test on the entire length of installed flexible
pi pe using a nandrel or other suitable device. Installed flexible pipe
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showi ng defl ections greater than those indicated above shall be retested by
a run fromthe opposite direction. |If the retest also fails, the suspect
pi pe shall be replaced at no cost to the Governnent.

. 3.1 Concrete, Clay, PVC, R bbed PVC and Ductile Iron Pipe

Layi ng shall proceed upgrade with spigot ends of bell-and-spigot pipe and
tongue ends of tongue-and-groove pipe pointing in the direction of the flow

. 3.2 Corrugat ed PE Pi pe

Layi ng shall be with the separate sections joined firmly on a bed shaped to
line and grade and shall follow manufacturer's recomendati ons.

.3.3 Mul tiple Culverts

Where nmultiple lines of pipe are installed, adjacent sides of pipe shall be
at least half the nonminal pipe dianeter or 1 nmeter apart, whichever is
| ess.

.3.4 Jacki ng Pipe Through Fills

Met hods of operation and installation for jacking pipe through fills shal
conformto requirenments specified in Volune 1, Chapter 1, Part 4 of ARENA
Manual

.4 JO NTING
4.1 Concrete and O ay Pipe
.4.1.1 Fl exi bl e Joints

Gaskets and jointing nmaterials shall be as recommended by the particul ar
manufacturer in regard to use of lubricants, cenments, adhesives, and ot her
special installation requirenments. Surfaces to receive |ubricants,
cenents, or adhesives shall be clean and dry. Gaskets and jointing
materials shall be affixed to the pipe not nmore than 24 hours prior to the
installation of the pipe, and shall be protected fromthe sun, blow ng
dust, and other deleterious agents at all times. Gaskets and jointing
materials shall be inspected before installing the pipe; any |oose or

i mproperly affixed gaskets and jointing nmaterials shall be renpoved and
repl aced. The pipe shall be aligned with the previously installed pipe,
and the joint pushed home. If, while the joint is being nade the gasket
beconmes visibly dislocated the pipe shall be renoved and the joint remade.

.5 DRAI NAGE STRUCTURES

.5.1 Manhol es and Inlets

Construction shall be of reinforced concrete, plain concrete, brick
precast reinforced concrete, conplete with franes and covers or gratings;

and with fixed stainless steel |adders where indicated. Pipe connections
to concrete nanholes and inlets shall be nade with flexible, connectors.
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3.5.2 Wal I s and Headwal | s
Construction shall be as indicated.
3.6 STAI NLESS STEEL LADDER | NSTALLATI ON

Ladder shall be adequately anchored to the wall by nmeans of stainless stee
inserts spaced not nore than 1.83 m (6 feet) vertically, and shall be
installed to provide at |east 152 nm (6 i nches) of space between the wal
and the rungs. The wall along the line of the |adder shall be vertical for
its entire | ength.

3.7 BACKFI LLI NG
3.7. 1 Backfilling Pipe in Trenches

After the pipe has been properly bedded, selected naterial from excavation
or borrow, at a noisture content that will facilitate conpaction, shall be
pl aced al ong both sides of pipe in |layers not exceeding 150 mm in
conpacted depth. The backfill shall be brought up evenly on both sides of
pipe for the full length of pipe. The fill shall be thoroughly conpacted
under the haunches of the pipe. Each |layer shall be thoroughly conpacted
wi th nechanical tanpers or rammers. This nethod of filling and conpacting
shall continue until the fill has reached an elevation of at |east 300 mm
above the top of the pipe. The renminder of the trench shall be backfilled
and conpacted by spreading and rolling or conpacted by nechani cal ramers
or tanpers in layers not exceeding 150 mllimeters. Tests for density
shal | be nade as necessary to ensure confornance to the conpaction

requi renents specified below \Where it is necessary, in the opinion of the
Contracting Oficer, that sheeting or portions of bracing used be left in
pl ace, the contract will be adjusted accordingly. Untreated sheeting shal
not be left in place beneath structures or pavenents.

3.7.2 Backfilling Pipe in Fill Sections

For pipe placed in fill sections, backfill material and the placenent and
conpaction procedures shall be as specified below The fill material shal
be uniformy spread in layers longitudinally on both sides of the pipe, not
exceedi ng 150 mm in conpacted depth, and shall be conmpacted by rolling
paral lel with pipe or by mechanical tamping or rammng. Prior to
conmencing normal filling operations, the crowmm width of the fill at a

hei ght of 300 mm above the top of the pipe shall extend a distance of not
| ess than twi ce the outside pipe dianeter on each side of the pipe or 4 m
whi chever is less. After the backfill has reached at | east 300 nm above
the top of the pipe, the remainder of the fill shall be placed and

t horoughly compacted in |ayers not exceeding 150 mm

3.7.3 Movenent of Construction Machinery

When conpacting by rolling or operating heavy equi pnent parallel with the
pi pe, displacenent of or injury to the pipe shall be avoided. Movenent of
construction nmachinery over a culvert or stormdrain at any stage of
construction shall be at the Contractor's risk. Any damaged pi pe shall be
repaired or replaced.
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7.4 Conpaction
7.4.1 CGeneral Requirenents

Cohesi onl ess materials include gravels, gravel-sand m xtures, sands, and
gravel |y sands. Cohesive nmaterials include clayey and silty gravels,

gravel -silt mxtures, clayey and silty sands, sand-clay m xtures, clays,
silts, and very fine sands. When results of conpaction tests for

noi sture-density relations are recorded on graphs, cohesionless soils wll
show straight |ines or reverse-shaped noi sture-density curves, and cohesive
soils will show normal npisture-density curves.

.7.4.2 M ni nrum Density

Backfill over and around the pipe and backfill around and adjacent to
drai nage structures shall be conpacted at the approved noisture content to
the followi ng applicable m ninmmdensity, which will be determ ned as

speci fied bel ow.

a. Under paved roads, streets, parking areas, and simlar-use
pavenents includi ng adj acent shoul der areas, the density shall be
not |ess than 90 percent of naxi num density for cohesive materia
and 95 percent of nmaxi num density for cohesionless naterial, up to
the el evation where requirenents for pavenent subgrade materials
and conpaction shall control

b. Under unpaved or turfed traffic areas, density shall not be |ess
than 90 percent of naxi num density for cohesive naterial and 95
percent of nmaxi num density for cohesionless nmateri al

c. Under nontraffic areas, density shall be not |ess than that of the
surroundi ng nmateri al

.7.5 Determ nation of Density

Testing shall be the responsibility of the Contractor and perforned at no
additional cost to the Government. Testing shall be perforned by an
approved comercial testing |aboratory or by the Contractor subject to
approval. Tests shall be performed in sufficient nunber to ensure that
specified density is being obtained. Laboratory tests for npisture-density
relations shall be nade in accordance with ASTM D 1557 except that
nmechani cal tanpers nmay be used provided the results are correlated with

t hose obtained with the specified hand tanper. Field density tests shal

be determined in accordance with ASTM D 1556 or ASTM D 2922. Wen ASTM D
2922 is used, the calibration curves shall be checked and adjusted, if
necessary, using the sand cone nethod as described in paragraph Calibration
of the referenced publications. ASTM D 2922 results in a wet unit weight
of soil and when using this nethod ASTM D 3017 shall be used to determ ne

t he noisture content of the soil. The calibration curves furnished with

t he noi sture gauges shall be checked along with density calibration checks
as described in ASTM D 3017 or ASTM D 2922. Test results shall be

furni shed the Contracting Officer. The calibration checks of both the
density and noi sture gauges shall be made at the beginning of a job on each
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different type of material encountered and at intervals as directed.
. 8 Pl PELI NE TESTI NG

Concrete pipelines shall be tested for | eakage by exfiltration tests. An
exfiltration test shall be made by filling the line to be tested with water
so that a head of at least 600 mm is provided above both the water table
and the top of the pipe at the upper end of the pipeline to be tested. The
filled line shall be allowed to stand until the pipe has reached its

maxi mum absor ption, but not |less than 4 hours. After absorption, the head
shal | be reestablished. The anount of water required to maintain this

wat er | evel during a 2-hour test period shall be neasured. Leakage as
neasured by the exfiltration test shall not exceed 9 nL per mmin dianeter
per 100 nmeters (0.2 gallons per inch in diameter per 100 feet) of pipeline
per hour. Wen | eakage exceeds the nmaxi num anount specified, satisfactory
correction shall be nade and retesting acconplished. Testing, correcting,
and retesting shall be nmade at no additional cost to the Government.

-- End of Section --
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SECTI ON 08520

ALUM NUM AND ENVI RONMVENTAL CONTRCL ALUM NUM W NDOWS

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 DAF- 45 (1997) Designation System for Al um num
Fi ni shes

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSCOCI ATI ON ( AAVA)

AANA 101 (1997) Vol untary Specifications for
Al um num Vinyl (PVC) and Wod W ndows and
G ass Doors

AANVA 605 (1998) voluntary Specification
Per f ormance Requi renments and Test
Procedures for Hi gh Perfornmance O ganic
Coati ngs on Al um num Extrusi ons and Panel s

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

ASTM E 90 (1999) Laboratory Measurenent of Airborne
Sound Transm ssion Loss of Building
Partitions

ASTM E 283 (1991) Determning the Rate of Air Leakage
Through Exterior Wndows, Curtain Walls,
and Doors Under Specified Pressure
Di fferences Across the Specinen

ASTM E 330 (1997el) Structural Performance of
Exteri or Wndows, Curtain Walls, and Doors
by Uniform Static Air Pressure Difference

ASTM E 413 (1987; R 1999) Rating Sound Insulation
ASTM E 547 (1996) Water Penetration of Exterior

W ndows, Curtain Walls, and Doors by
Cyclic Static Air Pressure Differential
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| NSECT SCREENI NG WEAVERS ASSCC!I ATI ON (| SWA)

| SWA | W5 089 (1990) Recommended St andards and
Specifications for Insect Wre Screening
(Wre Fabric)

NATI ONAL FENESTRATI ON RATI NG COUNCI L ( NFRC)

NFRC 100 (1997) Procedure for Deterning
Fenestrati on Product U-factors

NFRC 200 (1997) Procedure for Determ ning
Fenestrati on Product Solar Heat Gain
Coefficients at Normal | ncidence

SCREEN MANUFACTURERS ASSOC!I ATI ON ( SMA)

SMVA ANSI / SMA 1004 (1987) Al umi num Tubul ar Frane Screens for
W ndows

.2 W NDOW PERFORMANCE

Al umi num wi ndows shall nmeet the foll owi ng performance requirenents.
Testing requirenents shall be perforned by an independent testing
| aboratory or agency.

2.1 Structural Perfornance

Structural test pressures on wi ndow units shall be for positive |oad
(inward) and negative load (outward) in accordance with ASTM E 330. After
testing, there shall be no gl ass breakage, permanent damage to fasteners,
hardware parts, support arns or actuating nechani sns or any other danage
whi ch coul d cause wi ndow to be inoperable. There shall be no pernmanent
deformati on of any main frame, sash or ventilator nenber in excess of the
requi renents established by AAVA 101 for the w ndow types and
classification specified in this section.

.2.2 Air Infiltration

Air infiltration shall not exceed the anpbunt established by AAMA 101 for
each wi ndow type when tested in accordance with ASTM E 283.

.2.3 Wat er Penetration

Wat er penetration shall not exceed the ampbunt established by AAVA 101 for
each wi ndow type when tested in accordance with ASTM E 547.

.2.4 Sound Attenuation

The wi ndow unit shall have a m ni mum STC of 41 with the wi ndow glazed with
two pieces of 6 mm thick |lanm nated glass with the wi ndow gl azed with 13 mm
air space between two pieces of 6 nm thick glass when tested in
accordance with ASTM E 90 and ASTM E 413.
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1.3 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation 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
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

Al umi num W ndows
I nsect Screens

Drawi ngs i ndicating el evati ons of w ndow, rough-opening
di mensi ons for each type and size of wi ndow, full-size sections,
t hi cknesses of netal, fastenings, nethods of installation and
anchorage, connections with other work, type of wall construction,
si ze and spaci ng of anchors, nethod of glazing, types and
| ocations of operating hardware, nullion details, weatherstripping
details, screen details including nethod of attachnment, and w ndow
schedul es showi ng | ocati ons of each w ndow type.

SD- 03 Product Data

Al um num W ndows

Manuf acturer's descriptive data and catal og cut sheets.
Al um num W ndows

Manufacturer's preprinted installation instructions and cl eani ng
i nstructions.

SD- 04 Sanpl es
Al umi num W ndows
Manuf acturer's standard col or sanples of the specified finishes.
SD- 06 Test Reports
Al umi num W ndows
Reports for each type of al um num wi ndow attesting that
i dentical wi ndows have been tested and neet all perfornmance
requi renents established under paragraph W NDOW PERFORVANCE.
SD-07 Certificates
Al umi num W ndows
Certificates stating that the al um num w ndows are AAVA

certified conforming to requirenents of this section. Labels or
mar ki ngs permanently affixed to the window will be accepted in
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lieu of certificates. Product ratings deternined using NFRC 100
and NFRC 200 shall be authorized for certification and properly
| abel ed by the nanufacturer.

1.4 QUALI FI CATI ON

W ndow manuf acturer shall specialize in designing and manufacturing the
type of al um num wi ndows specified in this section, and shall have a

m ni mum of 5 years of docunented successful experience. Manufacturer shal
have the facilities capable of neeting contract requirenments, single-source
responsibility and warranty.

1.5 DELI VERY AND STORAGE

Al unmi num wi ndows shall be delivered to project site and stored in
accordance with manufacturer's recomendati ons. Damaged wi ndows shall be
repl aced with new wi ndows.

1.6 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 PRODUCTS
2.1 ALUM NUM W NDOW TYPES

Al umi num wi ndows shal | consist of conplete units including sash, glass,
frame, weatherstripping, and hardware. Wndows shall conformto AAMA 101
W ndows shall be single-glazed. Operable wi ndows shall pernmit cleaning the
out side glass frominside the building.

2.1.1 Awni ng/ Hopper/ Proj ect ed W ndows

Al umi num awni ng (A), hopper and projected wi ndows shall conformto AAVA 101
Desi gnati on AP-HC40 type consisting of hinged ventilators arranged in a
single or vertical series within a comon frane. Ventilators shall be
operated by a device which shall securely close the ventilator at both
janbs w thout the use of additional nanually-controlled | ocking device

equi pped with conceal ed four-bar friction hinges. Operating hardware,
except ventilator arns and rotary operators, shall be concealed within
frame and sill. Ventilator arns shall be conceal ed when wi ndows are cl osed.

2.1.2 Si ngl e- Hung and Doubl e- Hung W ndows

Al umi num si ngl e-hung (H) and doubl e- hung wi ndows shall conformto AAVA 101
H HC40 type which operate vertically with the weight of sash offset by a
count er bal anci ng nechani sm mounted in wi ndow to hold the sash stationary at
any open position. Wndows shall be provided with a tilt-in sash.

Si ngl e- hung wi ndows shall be provided with | ocki ng devices to secure the
sash in the closed position. Counterbal anci ng mechani sms shall be easily
repl aced after installation.

2.1.3 Fi xed W ndows
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Al umi num fixed (F) windows shall conformto AAVA 101 F-HC40 type
non- operabl e gl azed frane, conplete with provisions for reglazing in the
field.

2.1. 4 Hori zontal - Sli di ng W ndows

Al umi num horizontal (HS) sliding wi ndows shall conformto AAVA 101 HS- HC40
type consisting of sliding sash and fixed lite. Sash guides shall be nylon
wheels. Wndows shall be provided with | ocking devices to secure the sash
in the closed position. In addition, a locking, pin (night [ock) shall be
provided to secure the window at a slightly opened position.

2.2 WEATHERSTRI PPl NG

Weat herstripping for ventilating sections shall be of type designed to neet
wat er penetration and air infiltration requirements specified in this
section in accordance with AAMA 101, and shall be manufactured of materia
conpatible with alum num and resistant to weather. Watherstrips shall be
factory-applied and easily replaced in the field. Neoprene or

pol yvi nyl chl ori de weat herstri pping are not acceptable where exposed to

di rect sunlight.

2.3 | NSECT SCREENS

I nsect screens shall be al um num w ndow nmanufacturer's standard desi gn, and
shal | be provided where schedul ed on drawi ngs. Screens shall be

singl e-sliding outside-nounted type. Insect screen shall be designed for
the type of window with which they will be used and shall be
i nterchangeable with other units of the sane size and type. |Insect screens

shal |l be fabricated of roll-fornmed tubul ar-shaped al um num franes
conforming to SMA ANSI/SVA 1004 and (18 x 16) al um num nesh screening
conforming with | SWA IW5 089, Type Ill. Roll-formed tubul ar shaped

stai nless steel franes conformng to SMA ANSI/SVA 1004 and (18 x 16) bronze
mesh screening conformng with | SWA IW5 089, Type I.

2.4 ACCESSORI ES
2.4.1 Fast eners

Fast eni ng devi ces shall be w ndow manufacturer's standard desi gn nade from
al um num stainless steel, cadm umpl ated steel, nickel/chrone-plated stee
in conpliance with AAMA 101. Self-tapping sheet netal screws will not be
acceptable for material thicker than 2 mm

2.4.2 Har dwar e
Har dware shall be as specified for each wi ndow type and shall be fabricated
of alum num stainless steel, cadm umplated steel, zinc-plated steel or
ni ckel / chronme-pl ated steel in accordance with requirenents established by
AAMA 101

2.4.3 W ndow Anchor s
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Anchoring devices for installing wi ndows shall be nade of al um num
cadm um pl ated steel, stainless steel, or zinc-plated steel conformng to
AAMA 101

2.4.4 W ndow Cl eaner Anchors

W ndow cl eani ng anchors shall be as specified in Section 05500
M SCELLANEQUS MATERI ALS.

2.4.5 Gilles

Provi de manufacturer's standard exterior grilles for nodul es as indicated
to match wi ndow finish.

2.5 GLASS AND GLAZI NG

Al umi num wi ndows shal | be designed for inside glazing, field glazing, and
for glass types schedul ed on drawi ngs and specified in Section 08810 G.ASS
AND GLAZING. Units shall be conplete with glass and gl azing provisions to
neet AAMA 101. dazing material shall be conpatible with alum num and
shal | not require painting.

2.6 FI NI SH

Provi de anodi ze finish except where required col or cannnot be achieved
t hr ough anodi zi ng process.

2.6.1 Anodi zed Al um num Fi ni sh

Exposed surfaces of al um num w ndows shall be finished with anodic coating
conformng to AA DAF-45: Architectural Cass |, AA-MLO-C22-A44, color
anodic coating, 0.02 mMmm (0.7 ml) or thicker. Finish shall be free of
scratches and other bl em shes.

2.6.2 H gh- Per f ormance Coati ng
Exposed surfaces of al um num w ndows shall be finished with a two-coat
fl uoropol yner coating systemcontaining at |east 70 percent by wei ght
pol yvi nyl i dene fluoride, PVF2 resin, factory-applied, oven-baked,
conformng to AAVA 605, with a priner coat of 0.005 to 0.008 mMmm (0.20 to
0.030 mils ) and a color coat of mnimum0.025 mm (1.0 mls), total dry
filmthickness of 0.030 to 0.033 mMmm (1.2 to 1.3 nils). Finish shall be
free of scratches and other bl em shes.

2.6.3 Col or
Col or shall be as indicated.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

Al umi num wi ndows shall be installed in accordance wi th approved shop
drawi ngs and manufacturer's published instructions. Al um numsurfaces in

SECTI ON 08520 Page 8
(P- Am 0003)



VBRFYO02

contact with nmasonry, concrete, wood and dissinilar netals other than
stainless steel, zinc, cadmiumor snmall areas of white bronze, shall be
protected fromdirect contact using protective materials recomended by
AANVA 101. The conpleted window installation shall be watertight in
accordance with Section 07900 JO NT SEALING d ass and gl azing shall be
installed in accordance with requirenents of this section and Section 08810
GLASS AND GLAZI NG

.2  ADJUSTMENTS AND CLEANI NG

2.1 Har dwar e Adj ust nents

Fi nal operating adjustments shall be nmde after glazing work is conplete.
Qperating sash or ventilators shall operate smoothly and shall be

weat hertight when in | ocked position.

. 2.2 d eani ng

Al unmi num wi ndow finish and gl ass shall be cl eaned on exterior and interior
sides in accordance with wi ndow manufacturer's recomrendations. Al kaline
or abrasive agents shall not be used. Precautions shall be taken to avoid

scratching or narring wi ndow finish and gl ass surfaces.

-- End of Section --
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SECTI ON 08580

BLAST RESI STANT W NDOAS FOR EXTERNAL ENVELOPE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced.
desi gnation only.

The publications are referred to in the text by basic

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSCOCI ATI ON ( AAVA)

AAVA 603. 8

AAVA/ NWWADA 101 |.S. 2

AAMA 907

AAVA 800

AANMA 850

Vol untary Performance Requirenents and
Test Procedures for Pignented O ganic
Coati ngs on Extruded Al umi num

(1997) Vol untary Specifications for
Al um num Vinyl (PVC) and Wod W ndows and
G ass Doors

(1996) Vol untary Specification for
Corrosion Resistant coatings on Carbon
St eel Conponents

(1992) Vol untary Specification and Test
Met hods for Seal ants

(1991) Fenestration Seal ants Gui de Manua

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

ASTM C 1036

ASTM C 1048

ASTM E 119

ASTM E 1300

(1991; R1997) Flat d ass

(1997b) Heat Treated Flat dass - Kind HS
Ki nd FT Coated and Uncoated d ass

(1995a) Fire Tests of Building
Construction and Materials

(1998) Standard Practice for Determ ning
Load Resistance of @ ass in Buildings

GLASS ASSOCI ATI ON OF NORTH AMERI CA ( GANA)
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GANA- 04 (1995) Engi neering Standards Manual

GANA- GM (1997) d azi ng Manual

British Standards (BS)

BS 5889 (1989) Specification for One Part Qun
Grade Silicon Based Seal ants.

.2 GENERAL REQUI REMENTS

Provide and install wi ndow units as indicated on the draw ngs, including
glazing, closure trim stool, hardware, anchors, fasteners, and sub-franes
required to install blast resistant punch and ri bbon wi ndows in the
external envel ope of the building, unless noted ot herw se.

.3 QUALI FI CATI ONS

The Contractor shall select a wi ndow manufacturer capable of providing
required quality and quantities in accordance with the approved contract
schedul e.

.4 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation 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
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 01 Dat a

W ndows G

dass; G

Setting Materials; G
Fasteners; G
Accessories; G
Subfrane; G

Har dwar e; G

Data on wi ndows consisting of catalog cuts, brochures, circulars,
speci fications, and product data that show conpl ete di nensions and
conpl etely describe overpressure ratings, rebound ratings,
wi ndows, frames, anchors, hardware, and accessories. Subnit
installation details and instructions for each type of w ndow
proposed.

Certification of system perfornance
Results of full-scale testing with appropriate technical

commentary. These test results shall denonstrate the ability of
the wi ndows to neet the design blast |oad requirenents.

SECTI ON 08580 Page 4
(P- Am 0003)



VBRFYO02

Det ai | ed engi neering anal ysis denonstrating resi stance to bl ast
specified in paragraph "Structural Performance". The anal ysis
shall cover initial response, rebound, and all secondary itens
such as shear, welds, |ocal buckling, web crippling, hinges, and
| atches. The analysis shall further include a sketch of the
over pressure wavef orm and di nensi oned sketches of blast resisting
el ements. The analysis shall be certified by a Professiona
Engi neer registered in the United States. This submittal is only
required if full-scale testing is not acconplished.

SD- 04 Dr awi ngs
W ndows; G

The draw ng package shall be conventional shop draw ngs and shal

i ndi cate elevations of units, full-size sections depicting sight
lines, type of materials, thicknesses of nmaterials, glazing
setting nethod, connections with other work including installation
mechani sns and details, and wi ndow el evati ons show ng | ocation of
each wi ndow unit. Include proposed nethod of anchoring, size and
spaci ng of anchors, and details of construction.

SD- 07 Schedul es
W ndow Units; G

Submit delivery schedule with drawi ngs indicating |ocation of
each wi ndow unit of each type, by floor, keyed into submitta

el evations. Al delivery nilestones shall be referenced relative
to the date that a notice to proceed is given to the awarded

wi ndow vendor

SD- 09 Reports

M ni rum condensati on resi stance factor
Def | ecti on.

Air infiltration.

Wat er penetration

Bl ast resistance test reports; G

Certified test reports denonstrating blast resistance. Test
reports shall include the nane and |l ocation of the testing agency
or laboratory, a description of the testing apparatus, the date of
the tests, a description of the wi ndow speci nen tested,
descriptions of |oading(s), and the val ue of neasured w ndow and
franme peak pernanent displacenent. Test reports shall include
anal ysis and interpretation of test results.

SD- 13 Certificates
W ndow units; G
Certificates shall state that all proposed wi ndows units,

i ncluding glazing, conformto the specified perfornmance
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requirenents. A certificate stating that w ndow and frane

provi ded was manufactured using the sane materials, dinensions,
and tol erances as the bl ast-resistance tested prototype and
listing the hardware and frane anchors required to achi eve bl ast
resi stance shall be provided. An official authorized to certify
on behal f of the nmanufacturer shall sign each certificate.

SD- 14 Sanpl es
W ndow units; G
Submit one full-size wi ndow of each type proposed for use,
conplete with manufacturer's |abel, fastening anchors, and other
accessori es.
SD-19 Operation and Mi ntenance Manual s
W ndow units; G
5 DELI VERY, STORAGE AND PROTECTI ON
Contractor shall deliver wi ndows in accordance with the approved project
schedul e. Contractor shall protect w ndows and associated materials in
accordance with manufacturer's recomendati ons and shall replace with new,

any wi ndows damaged during Contractor delivery, Contractor storage or
Contractor installation.

.6 SYSTEM PERFORVMANCE REQUI REMENTS AND TESTI NG

Provi de wi ndow units that conply with perfornance requirenents specified
herein, as denonstrated by certified testing.

.6.1 Air Infiltration

Provide units with an air infiltration rate, as defined in the test
standard ASTM E 283, of not nore than 0.10 CFM m ni muni per sq. ft. of wall
area neasured at a differential pressure across the assenbly of 6.24 psf.

.6.2 Wat er Penetration

Provide units with no water penetration, as defined in the test standard
ASTM E 331, neasured at a differential pressure across the assenbly of 8.00
LBF per square foot.

6.3 Structural Perfornance

a. W ndows and connections shall conply with a m ni nrum perfornance
condition of 3B as defined in accordance with the GSA Security Design
Criteria. The frame may deform but shall not pull out of the wall or
subframe. No fragnments of glass heavier than 1.5 grans shall penetrate
into the protected space in zone 3B or beyond. Wndows and franes
shal | be designed to withstand the bl ast pressures shown on the
structural drawings. The glass and interior layer shall remain in the
frame under the bl ast pressures indicated.
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b. Bl ast tests, if used on a prototype w ndow assenbly, shall
denonstrate that the window will resist the overpressure waveform at
the performance specified. The overpressure waveformused in the test
shal | nmeet or exceed the design overpressure waveformin both peak
overpressure and peak inpulse. Blast tests will be accepted only if
the wi ndow and franme proposed are manufactured using the sane materials
and nethods as those in the prototype blast tests.

6.4 DELETED

7 WARRANTY

W ndow units shall be provided with manufacturer's standard 10-year
warranty fromtine of installation. |Installation shall be performed by a
certified installer and in confornance with manufacturer's warranty

condi tions.

.8 QUALI TY ASSURANCE
.8.1 St andar ds

Conply with applicable recommended specification(s) of recognized national
or international industry standards for w ndow naterials.

.8.2 Prior Production History

Provi de a description of the windows and gl azi ng produced by the w ndow
manuf act urer which shows prior production of units simlar to those
specified, in simlar quality, quantity and schedul e requiremnents.

.8.3 Desi gn Concepts

The project drawi ngs indicate typical sizes, sight Iline, profiles and

di mensi onal requirements of the required wi ndow types and are based upon
exi sting wi ndow sizes, sight lines, profiles and di nensions.

1.9 FI ELD MEASUREMENTS

The Contractor shall field verify applicable existing conditions and

di nensions as required for correct installation, and shall record field
di mensi ons and quantities on the submtted shop draw ngs.

10 MOCK- UPS

Before fabrication, a full-size nock-up of each main type of w ndow
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conplete with glass and manufacturer's certification is required for the
revi ew of wi ndow construction and adherence to the guidelines set forth by
the architect. The approval of nock-up shall establish the m ninum standard
of quality required for all wi ndows. Mck-ups shall be in an actua

openi ng and nay be used as part of the work.

11 EXTRA MATERI ALS

Provide a quantity of 10% additional w ndows, but not less than 1
addi ti onal wi ndow, including glazing, in unopened cartons.

PART 2 PRODUCTS

2.

2.

2.

1 EXTERI OR W NDOWS

W ndows shall be al um numor steel and shall conformto the appropriate
ref erenced standards or conparabl e approved standards. Wndows and trim
shall be of the type and size indicated and shall fully conply with the
approved architectural drawi ngs. Wndows shall be cl eaned, properly
prepared, pre-treated, and coated with the specified finish. The
Contractor shall coordinate all conponents of the w ndow with applicable
interior finishes, such that conponents are conceal ed fromview and do not
infringe into the interior of the adjacent spaces.

1.1 W ndows

a. Construction: Wndows shall be constructed per national or

i nternational industry standards for the wi ndow system proposed. Frane
menbers shall be accurately forned and coped to their respective
intersecting parts. All surfaces shall be snpboth. Al welds, if used,
shal | be ground snoboth. The w ndow netal frame shall be thermally
broken fromthe exterior. The heat transfer through the frane shal

not exceed that specified. Sash stiles, if provided, shall have double
flanges, entering into and operating in deep weat hering grooves of the
frane stiles. Incorporate integral weathering. Mintins shall have
accurately joined intersections and be standard type, rigidly attached
to the sash. Sash bal ances, if provided, shall be concealed within the
sash.

b. Operators: Operators shall be capable of keeping the wi ndows in
the closed position during the design blast event.

c. Qazing: Sash shall be equipped with nmeeting rails and gl azi ng
stops of a type necessary to receive glass units. The glazing bite
shall be no less than 1.5 inches, unless otherw se denonstrated through
testing. The glass will be bonded to the frane by | ow nodul us silicone
in accordance with BS 5889, AAMA 800 and AAMA 850. Contractor is not
required to provide separate glazing panels corresponding to indicated
mul I ion configuration. Instead, the Contractor nmay provide |arge

gl azi ng panel s subdi vided with surface applied nullions and/or nuntins.

2 FASTENERS
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Fasteners shall be provided of a material in accordance with AAMA/ NWADA 101
I.S.2, warranted by the nanufacturer to be non-corrosive and conpatible
with the wi ndow nenbers, trim hardware, anchors and ot her conponents.

2.3 ANCHORS, CLIPS AND W NDOW ACCESSORI ES

Anchors, clips, stops and wi ndow accessories shall be provided to conply

wi th AAMA/ NWADA 101 |.S.2 and AAMA 907. Provide units and anchorage

mechani smwith sufficient strength to withstand required design pressure
and strength for specified |load conditions. The strength capacity of the
anchoring system shall be denonstrated by analysis or in a full-scal e bl ast
test using the proposed anchoring systemfor use in the final installation
and tested in a w ndow opening of reinforced concrete of a thickness not
nore than 8 inches thick. Fasteners, clips and wi ndow accessories shall be
capabl e of delivering blast and rebound reactions to the adjacent structure.

2.4 SUBFRAVME

An integral w ndow subfranme will be provided and built into the structure
prior to installation of the frame in accordance with the architectura
drawi ngs. The subfrane and subfrane anchors shall be capabl e of
transferring blast and rebound reactions to the adjacent structure, and the
frame shall be capable of transferring these reactions to the subfrane.

The gap between the subframe and the adjacent structure will be sealed with
an EPDM sheet.

2.5 HARDWARE

All exterior hardware shall be constructed of corrosion-resistant nmaterials
and will conformto all requirenment of AAMA NWADA 101 1.S.2. Provide
manuf acturer's standard interior hardware for the operation indicated.
Har dware finish shall be selected from manufacturer's standard finish.

2.6 FI NI SH

W ndow fini shes shall be shop-applied and will conformto all requirenents
of AAMA 603.8. Wndow finishes or finish systens shall have a m ni num
15-year warranty. The finishes and associated warranty shall be standard
fromthe nanufacturer and the sane as available to all buyers. The color
and gl oss of finishes shall be as indicated on the project draw ngs or

wi ndow schedul e

2.7 GLASS
2.7.1 Lam nated d ass Units

a. The gl ass shall be pre-glazed at the factory in accordance with
the instructions of the wi ndow manufacturer. The glass shall conformto
all requirements of ASTM C 1036. d ass thickness shall neet or exceeds
the val ues given in ASTM E 1300 for the design pressure rating of the
proj ect.

b. The Iami nated glass will conformto all requirements of ANSI Z 97.1.
The | anmi nated gl ass shall consist of a mnimmof two nomnal 3 mm
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gl ass panes bonded together with a mnimum of a 0.75 mm pol yvi nyl
butral (PVB) inner |ayer.

2.7.2 Ti nted (Light-Reducing) d ass

Tinted (Light-reducing) glass shall be Type | transparent flat type, C ass
3-tinted, quality g3 - glazing select, conformng to ASTM C 1036.

Thi ckness, color and light transm ssion shall be as indicated or as
approved.

2.7.3 Tenpered d ass

Tenpered gl ass shall be kind FT fully tenpered transparent flat type, d ass
1-clear, Condition A uncoated surface, Quality g3 - glazing select,
conformng to ASTM C 1048 and GANA- 04.

2.7. 4 Firel/ Safety Rated d ass

Fire/safety rated glass shall be |lam nated Type | transparent flat type,
Class 1 - clear. dass shall have a 20 minute rating when tested in
accordance with ASTM E 119. d ass shall be permanently |abeled with
appropriate narkings.

2.8  SETTI NG MATERI ALS
2.8.1 d azi ng Conpound and Preforned @ azing Seal ants

Sui tabl e type in accordance with applicable portions of GANA-GM  Setting
materials shall match the wi ndow finish, be non-staining, and not require
painting. Oher materials that will be exposed to view and unpai nted shal
be bl ack, white or neutral color as on the project drawi ngs or w ndow
schedul e.

2.8.2 d azing Accessories
As required to suppl enent the accessories provided with the itens to be
gl azed and to provide a conplete installation, including glazing points,
clips, shinms, angles, beads, setting blocks, and spacer strips. Ferrous
netal accessories that will be exposed in the finished work shall have a
finish that will not corrode or stain while in service.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

3.1.1 W ndows
Install wi ndow subfranes in accordance with the architectural draw ngs and
the manufacturer's approved installation instructions. Install subfrane
before the brick and cast stone work. The subframe anchors will have proper

devi ces on which to hang the cast stone sill.

3.1. 2 Frane Seal s
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Seal the gap between the franme and the adjacent structure using an EPDM
sheet that will be sealed on both ends with a sealant which is conpatible
with concrete, finished alum num and gal vani zed steel and will conformwi th
all the requirenents of B.S 5889. The EPDM sheet shall be installed before
starting the brick work.

Install windows in accordance with manufacturer's installation
instructions. Install the window prior to the conpletion of the gypsum
board installation at the wi ndow head and janbs and the sill board.

.1.3 W ndow Seal s

Seal wi ndow in accordance with the project drawi ngs, manufacturer's
approved installation drawi ngs and instructions.

.2 CLEANI NG
W ndow units and gl ass surfaces shall be thoroughly cleaned with | abels,

pai nt spots, putty, and other defacenent renoved, and shall be clean at the
time the work is accepted.

-- End of Section --
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