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SECTI ON 07220

ROOF | NSULATI ON

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI A208.1 (1999) Particl eboard Mat Forned Wods

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

ASTM C 208 (1995) Cellulosic Fiber Insulating Board

ASTM C 552 (1991) Cellular G ass Thermal Insulation

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ation

ASTM C 726 (1993) M neral Fiber Roof Insulation Board

ASTM C 728 (1997) Perlite Thermal Insulation Board

ASTM C 1050 (1991) Rigid Cellular

Pol yst yrene- Cel | ul osi ¢ Fi ber Conposite
Roof | nsul ation

ASTM C 1177/ C 1177M (1996) d ass Mat Gypsum Substrate for Use
as Sheat hi ng

ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thermal Insul ati on Board

ASTM D 41 (1994) Asphalt Priner Used in Roofing,
Danpproofing, and \Water proofing

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt
Used in Roofing and Water proofing

ASTM D 312 (1995a) Asphalt Used in Roofing

ASTM D 2178 (1997) Asphalt dass Felt Used in Roofing
and Wat er pr oofi ng

ASTM D 4586 (1993) Asphalt Roof Cenent, Asbestos Free

ASTM D 4897 (1998) Asphalt-Coated d ass-Fi ber Venting

Base Sheet Used in Roofing
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ASTM F 547 (1977; R 1990) Definitions of Termns
Relating to Nails for Use with Wod and
Wod- Base Materials

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM P9513 (1996) Loss Prevention Data for Roofing
Contractors

FM P7825a (1998) Approval @uide Fire Protection

FM P7825c (1998) Approval @uide Building Materials

UNDERWRI TERS LABORATORI ES (UL)

UL Bld Mat Dir (1998) Building Materials Directory

.2 SUBM TTALS

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

SD-06 Instructions
Application of Insulation; FIQO

I nsul ati on manufacturer's recommendations for the application and
installation of insulation.

SD-08 Statenments
I nspection; GA

The inspection procedure for insulation installation, prior to start of
roof insulation work.

SD- 13 Certificates
Insulation; FIO dass Roofing Felt; FIO Organic Roofing Felt; FIO
Certificate attesting that the expanded perlite or polyisocyanurate

i nsul ation contains recovered material and showi ng esti mated percent of
recovered material. Certificates of conpliance for felt materials.

.3 STORAGE OF NMATERI ALS

Extruded pol ystyrene shall be stored in accordance with manufacturer's
instructions. Qher insulation, base sheet, and felt shall be kept dry at
all times, before, during, and after delivery to the site and shall be
stored in an enclosed building or in a closed trailer. Wt insulation, wet
base sheet or wet felt shall be permanently renoved fromthe site. Felts
shal |l be stacked on end one level high. Felt rolls shall be maintai ned at
a tenperature above 10 degrees C 50 degrees F for 24 hours i mediately

bef ore | ayi ng.

4 FI RE CLASSI FI CATI ON
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I nsul ation shall have been tested as part of a roof construction assenbly
of the type used in this project and the construction shall be listed as
Fire-Classified in UL Bld Mat Dir or Class | in FM P7825a, except for
installation on poured concrete decks or precast concrete roof deck panels.

PART 2 PRODUCTS
2.1 Bl TUM NOUS MATERI ALS

Bi tum nous materials shall conformto the foll owi ng requirenents:
2.1.1 Asphal t Bi tumen

ASTM D 312, Type IIl or 1V. Asphalt flash point, finished bl ow ng
tenperature, and equiviscous tenperature (EVT) shall be indicated on bills
of lading or on individual containers.

2.1.2 Asphal t Cenent

ASTM D 4586, Type | for horizontal surfaces; Type Il for vertical surfaces.
2.1.3 Asphalt Priner

ASTM D 41.
2.2 I NSULATI ON

Insul ation shall be a standard product of the manufacturer and shall be
factory marked with the manufacturer's name or trade nmark, the material
speci fication nunber, the R-value at 24 degrees C, 75 degrees F, and the

t hi ckness. M ni num t hi ckness shall be as recommended by the nmanufacturer.
Boards shall be marked individually. The thermal resistance of insulation
shall be not less than the R-value shown on the drawings. The insulation
manuf acturing process shall not include chlorofluoro carbons (CFC) or
formal dehydes. Insulation and fiberboard shall contain the highest
practicabl e percentage of material which has been recovered or diverted
fromsolid waste (e.g., postconsumer waste), but not including material
reused in a manufacturing process. Were two materials have conparabl e
price and performance, the one having the higher recovered material content
shall be selected. Insulation shall be one, or a conbination of the
follow ng materials:

2.2.1 Cel lular d ass
ASTM C 552, Type I V.
2.2.2 Conposite Board | nsul ation
ASTM C 726, or ASTM C 1050 or ASTM C 1289 Type |Il, or ASTM C 1289 Type
VI. Perlite, in conposite board, may be replaced with ANSI A208.1 wood
particle board, 11 mm (7/16 inch) 7/16 inch m ni mumthi ckness, provided
that the conposite board neets specified physical requirenments. Conposite
board with wood particle board shall conformto ASTM C 1289, Type V.
2.2.3 Expanded-Perlite Insul ati on Board
ASTM C 728 with a m nimumrecovered material content of 23 percent of the
expanded perlite portion of the board.

SECTI ON 07220 Page 5
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.2.4 Fi ber board

ASTM C 208 Type Il, Grade 1 or 2, roof insulating board with a m ni mum
recovered material content of 80 percent, treated with sizing, wax or

bi t um nous i npregnation. Bitum nous inpregnation shall be limted to 4
percent by wei ght when used over steel decks.

.2.5 M neral - Fi ber I nsul ation Board

ASTM C 726.

.2.6 Pol yi socyanur at e

ASTM C 1289, Type I, or ASTM C 1289 Type |I, having m ni mum recovered
material content of 9 percent by weight of the polyisocyanurate portion of
t he board.

2.7 Pol yst yrene

Pol ystrene shall be in accordance with ASTM C 578, Type II, 1V, or X

.2.8 @ ass Mat Gypsum Roof Board

@ ass mat gypsum roof board shall be in accordance with ASTM C 1177/ C 1177M
flane spread - 0, snoke devel oped - 0, 3446 kpa 500 psi Class A

non- conmbusti bl e.

.3 NAI LS AND FASTENERS

Nai |l s and fasteners shall conformto the follow ng requirenents:

. 3.1 Nails for Fastening Insulation to Flush Munted Wod Nailers

ASTM F 547 of sufficient length to hold insulation securely in place.

. 3.2 Fast eners

I nsul ati on manufacturer's recomendati ons except hol di ng power, when
driven, shall be not |ess than 534 N 120 pounds each in steel deck
Fasteners for steel or concrete decks shall conformto FM P7825c for O ass
I roof deck construction, and shall be spaced to withstand an uplift
pressure of 4.3 kPa kPa. 90 pounds per square foot.

.3.3 Met al Di sks

Flat and not less than 0.39 nm (30 gauge) 30 gauge thickness. D sks used
with nails or fasteners for securing fiberboard insulation shall be m ninmm
25 mm| inch dianmeter. Disks used with nails or fasteners for securing

ot her board insulation shall be mninmmb53 nm2-1/8 inches in dianeter.

.4 VENTI NG | NORGANI C BASE SHEET

ASTM D 4897, Type Il, Non-perforated, with spot nopping hol es where
speci fi ed.

.5 GLASS ROCFI NG FELT

ASTM D 2178, Type V.

SECTI ON 07220 Page 6
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2.6 ORGANI C ROOFI NG FELT
ASTM D 226, Type |I.
2.7 \WOOD NAI LERS

Whod nailers shall conformto Section 06100 ROUGH CARPENTRY, i ncl udi ng
preservative treatnent. Edge nailers shall be not |ess than nom nal 150 nm
6 inches wide and of thickness to finish flush with the top surface of the
insulation. Surface nounted nailers shall be a nominal 75 nm 3 inches wi de
by the full thickness of the insulation.

PART 3 EXECUTI ON
3.1 COORDI NATI ON REQUI REMENTS

I nsul ation and roofing menbrane shall be finished in one operation up to
the line of termnation at the end of each day's work. Conpleted sections
shal | be wat erproofed when nore than one day is required to finish the
roofing. Phased construction will not be permtted.

3.2 ENVI RONVENTAL CONDI TI ONS

Air tenmperature shall be above 4 Degrees C 40 degrees F and there shall be
no visible ice, frost, or noisture on the roof deck when the insulation and
roofing are install ed.

3.3 SUBSTRATE PREPARATI ON

The substrate construction of any bay or section of the building shall be
conpl eted before insulation or vapor retarder work is begun thereon

Insul ation or vapor retarder applied directly on |ightweight insulating
concrete or gypsumshall not be scheduled until the insulating concrete
passes the air-dry density testas required by the Task Order. Insulation or
vapor retarder applied directly on concrete shall not be schedul ed until
frothing or bubbling does not occur when hot bitumen is applied to the
concrete and until the hot bitumen sticks tightly to the concrete. Vents
and other itenms penetrating the roof shall be secured in position and
properly prepared for flashing. Prior to application of vapor retarder or
i nsul ation, substrate joints shall be covered with a 100 nm 4 inch strip of
roofing felt, enbedded in and coated with asphalt cenent. Substrate
surface shall be smooth, clean, and dry at tine of application

3.4 HEATI NG OF ASPHALT

Asphalt shall not be heated higher than 42 degrees C 75 degrees F above the
EVT or 28 degrees C 50 degrees F below the flash point, or 275 degrees C,
525 degrees F, whichever is lower. EVT and flash point tenperatures of
asphalt in the kettle shall be conspicuously posted on the kettle. Kettle
shal |l be provided with automatic thernostatic controls and an accurate
thermoneter. Kettle operators shall be in attendance at all tinmes during
heating to ensure that the maxi numtenperature is not exceeded. Asphalt
shall be applied within a range of 14 degrees C 25 degrees F bel ow or above
the EVT, or as specified by the manufacturer. Application tenperature
shal | be neasured at the nmop bucket or mechanical applicator. Asphalt at a
tenperature below this range shall be returned to the kettle. Flane-heated
equi prent shall not be placed on the roof.

SECTI ON 07220 Page 7
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5 VAPOR RETARDER
5.1 Ceneral Application

Vapor retarder shall consist of two plies of roofing felt, nopped at right
angle to the slope, with 150 mqmm 6 inch end | aps staggered at |east 300 nmm
12 inches. The full 475 mm 19 inch starter ply and full 900 mm 36 inch
wi de ply sheets shall be placed, in succession, in hot asphalt imediately
behi nd the applicator. Each ply shall be solid nopped in not |ess than 0.97
20 nor nore than 1.46 kg 30 pounds of asphalt per square nmeter. square. A
squeegee shall be used with glass felts and a broomshall be used wth
organic felts to enbed the felts, elimnate air pockets and obtain adhesion
between the plies. Side and end | aps shall be conpletely sealed. Asphalt
shal |l be visible beyond all edges of each ply as it is being install ed.
Plies shall be laid free of winkles, creases or fishnmouths. Wrkers shal
not wal k on nopped surfaces when the asphalt is sticky. For slopes
exceeding 42 mmMm 1/2 inch per foot, each ply shall be nailed 50 nm and 150
mm 2 and 6 inches fromthe upper edge with nails spaced 300 nm 12 i nches on
centers and staggered in each row.

.5.2 Edge Requirenents

At walls, eaves and rakes, the vapor retarder organic felts shall be
extended 225 mm 9 inches, or separate organic felt plies shall be extended
225 mm 9 inches, with not less than 225 nmm 9 inches on the substrate, and
t he extended portion turned back and nopped in over the top of the vapor
retarder. At roof penetrations other than walls, eaves and rakes, the
vapor retarder or separate plies shall be extended 225 nm 9 inches to form
a lap which shall later be folded back over the edge of the insulation
Asphalt roof cenment shall be used under the vapor retarder for at |east 225
mm 9 inches fromwalls, eaves, rakes and other penetrations.

.5.3 Over Gypsum I nsul ating Concrete or Lightweight Insulating Concrete

One ply of venting inorganic base sheet shall be laid, wthout nopping, at
right angle to the slope with 100 mm 4 inch side |aps and 150 nm 6 i nch end

| aps. Laps shall be bonded with hot asphalt. End |aps shall be staggered.
Base sheet shall be nailed 220 nm 9 inches on centers at side laps and in

2 rows 270 mm 11 inches apart down the center of the sheet with nails 450 mm
18 inches on centers and staggered. The 2-ply vapor retarder shall then

be applied over the base sheet as specified above.

.5.4 Over Concrete Decks and First Layer of Insulation on Steel Decks

The 2-ply vapor retarder shall be applied as specified above except that
venting inorgani c base sheet shall be del eted.

.5.5 Over Structural Concrete on Non-Venting Support

One ply of venting inorganic base sheet with nmopping holes shall be laid
dry at right angle to the slope with 100 nm 4 inch side |laps and 150 nm 6
inch end laps. The vapor retarder shall then be applied as specified.

.6 I NSTALLATI ON OF WOOD NAI LERS

Nai |l ers shall be secured to cast-in-place deck materials by not less than 9
mm 3/ 8 inch dianeter anchors enbedded in the deck not over 1.2 neters 4 feet
on centers. Nailers shall be secured to precast deck materials and to
steel decks as indicated. Bolt anchors shall have nuts and washers

SECTI ON 07220 Page 8
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countersunk, and bolts shall be cut flush with top of nailer
Powder - act uat ed fasteners, sized and spaced for nailer anchorage equival ent
to that specified and indicated, may be used when approved. Surface
mounted nailers shall be installed parallel with the roof slope and shal

be spaced not over 1.2 neters 4 feet face-to-face, except that where the
insulation units are less than 1.2 nmeters 4 feet in length the nailers
shal |l be spaced to minimze cutting of the insulation

.7 APPL| CATI ON OF | NSULATI ON

Insul ation shall be laid in two or nore layers. Units of insulation shal
be laid in courses parallel with the roof slope. End joints shall be
staggered. Insulation shall be cut to fit neatly against adjoining
surfaces. Joints between insul ation boards shall not exceed 6 mm 1/4 inch
Joints in successive |layers shall be staggered with respect to joints of
preceding | ayer. \Were insulation is applied over steel deck, |ong edge

joints shall continuously bear on surfaces of the steel deck. Insulation
which can be readily lifted after installation is not considered to be
adequately secured. Insulation shall be applied so that all roof

i nsul ation applied each day is waterproofed the sane day. Phased
construction will not be permtted. Application of inpermneable faced
i nsul ation shall be perfornmed wi thout damage to the facing.

7.1 Mechani cal Fast eni ng

On steel decks, or any slope exceeding 42 mmim 1/2 inch per foot, the
first layer of insulation shall be nmechanically fastened. Method of
attachnent shall be in accordance with recommendations of the insulation
manuf acturer and requirenments specified.

.7.2 St eel Decks

Uni nsul at ed steel decks shall have insulation applied to span the stee
deck flutes and to act as an underlaynent for the roof menbrane. First
| ayer of insulation on steel deck shall be compatible with mechanica

f ast eni ng.

.7.3 Foam | nsul ati on

Pol yi socyanurate, or polystyrene foaminsul ations shall be isolated from
built-up roof and nodified bitunen nmenbrane by a separate or conposite

| ayer of cellular glass, mneral fiber board, perlite board, glass nat
gypsum roof board, or fiberboard. Polystyrene shall not be exposed to

sol vent - base adhesive, coal-tar bitumen or to asphalt which is hotter than
93 degrees C. 200 degrees F.

. 7.4 Install ation

Except for the first layer on steel deck, insulation |layers shall be laid
in solid nmoppings of hot asphalt applied at a rate of at |east 0.97 kg per
meter (20 | bs per square). 20 pounds per square. Asphalt shall not be
applied further than one panel |ength ahead of roof insulation being
installed. Where roof slopes are greater than 42 mmm 1/2 inch per foot,
roof insulation shall be held in place by both asphalt nopping and
mechani cal fasteners. Asphalt priner shall be applied at the rate of 0.4
L/ square meter (1 gallon per square) 1 gallon per square over the entire
surface to be nopped when the insulation is applied over concrete deck
The edges of insulation boards adjoining vented nailers shall be kept free
of asphalt.
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7.5 Protecti on Requirenents

The insul ation shall be kept dry at all tines. Insulation boards shall not
be kicked into position. Exposed edges of the insulation shall be
protected by cutoffs at the end of each work day or whenever precipitation
is iminent. Cutoffs shall be 2 layers of bitum nous-saturated felt set in
pl astic bitum nous cement. Cutoffs shall be renmpved when work is resuned.
Edges of insulation at open spaces between insul ati on and parapets or other
wal I s and spaces at curbs, scuttles, and expansion joints, shall be
protected until permanent roofing and flashing is applied. Storing,
wal ki ng, wheeling, or trucking directly on insulation or on roofed surfaces
will not be permitted. Snooth, clean board or plank wal kways, runways, and
platforns shall be used, as necessary to distribute weight to conformto
indicated live load Iimts of roof construction

.8 | NSPECTI ON

The Contractor shall establish and maintain an inspection procedure to
assure conpliance of the installed roof insulation with the contract
requi renents. Any work found not to be in conpliance with the contract
shall be promptly renoved and repl aced or corrected in an approved manner
Quality control shall include, but not be limted to, the foll ow ng:

a. Qoservation of environnental conditions; nunber and skill |evel of
i nsul ati on workers; start and end tine of work.

b. Verification of certification, listing or |abel conpliance with FM
P9513.

c. Verification of proper storage and handling of insulation and
vapor retarder materials before, during, and after installation

d. Inspection of vapor retarder application, including edge envel opes
and nechani cal fastening.

e. Inspection of mechanical fasteners; type, nunber, |ength, and
spaci ng.

f. Coordination with other materials, cants, sleepers, and nailing
strips.

g. Inspection of insulation joint orientation and | aps between
| ayers, joint width and bearing of edges of insulation on deck

h. Installation of cutoffs and proper joining of work on subsequent
days.

i. Continuation of conplete roofing systeminstallation to cover
i nsul ation installed sane day.

-- BEnd of Section --

SECTI ON 07220 Page 10



SECTI ON TABLE OF CONTENTS
DI VISION 07 - THERVMAL & MJ STURE PROTECTI ON
SECTI ON 07311

ROOFI NG STRI P SHI NGLES

PART 1 GENERAL

1 REFERENCES

2 SUBM TTALS

3 DELI VERY AND STORAGE OF MATERI ALS
4  WARRANTY

PART 2 PRODUCTS

MATERI ALS

Metal Drip Edges

Under | aynment

Leak Barrier Underl aynment

Ventilators
21 Al um num R dge Vents
.2 Nai | abl e Pl astic Shingle Over Type R dge Vents
.3 Nai | abl e Mesh Shingle Over Type R dge Vents
Nai | s

Shi ngl es
COLOR

PEENNNERRERE
OURRRPRAWONPR
NI NEN

PART 3 EXECUTI ON

PREPARATI ON OF SURFACES

APPLI CATI ON OF ROCFI NG MATERI ALS
Fl ashi ngs

Metal Drip Edges

Under | aynment

Ri dge Vents

Shi ngl es

W W wwwNE
NENISISEN
OGRrWNPEF

End of Section Table of Contents --

SECTION 07311 Page 1

ABATE



ABATE

SECTI ON 07311

ROOFI NG STRI P SHI NGLES

PART 1  GENERAL

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

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

ASTM D 225 (1995) Asphalt Shingles (Organic Felt)
Surfaced with Mneral G anul es

ASTM D 226 (1997) Asphalt-Saturated Organic Felt Used
i n Roofing and Wt er proofi ng

ASTM D 1970 (1997) Sel f-Adhering Pol ymer Modified
Bi tum nous Sheet Materials Used as Steep
Roofi ng Underl aynment for Ice Dam Protection

ASTM D 3018 (1990; R 1994) d ass A Asphalt Shingles
Surfaced Wth M neral G anul es

ASTM D 3161 (1995a) W nd- Resi stance of Asphalt
Shi ngl es (Fan- 1 nduced Met hod)

ASTM D 3462 (1997) Asphalt Shingles Made From d ass
Felt and Surfaced with M neral G anul es

ASTM D 4869 (1988; R 1993) Asphalt-Saturated Organic
Felt Shingle Underlaynment Used in Roofing

ASTM E 108 (1996) Fire Tests of Roof Coverings
NATI ONAL ROOFI NG CONTRACTORS ASSOC!I ATI ON ( NRCA)

NRCA Asph Shi ng Roof Ml (1996) Asphalt Shingl e Roofing Manual
1.2  SUBM TTALS

Government 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 submitted in accordance with Section 01330 SUBM TTAL

PROCEDURES:

SD-01 Data
Roofi ng System GA

Manuf acturer's catal og data, description of underlaynent, shingles,

SECTI ON 07311 Page 2
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fasteners, ridge vents, and flashing. Manufacturer's instructions,

annot ated or suppl emented by the Contractor to indicate configuration and
method for installing the materials, and for waterproofing of joints where
fl ashi ngs change direction. The nunber, spacing and orientation of
fasteners shall be specified.

SD- 14 Sanpl es
Fi ni shes; GA

Full shingle sanple and manufacturer's standard size sanples of materials
and products requiring color or finish selection.

1.3 DELIVERY AND STORAGE OF MATERI ALS
Materials shall be delivered in manufacturer's unopened bundl es and
containers with the manufacturer's brand and name marked clearly thereon.
Shi ngl es shall be stored in accordance with manufacturer's printed
instructions. Roll goods shall be stored on end in an upright position or
in accordance with manufacturer's recomendati ons. |mediately before
| aying, roofing felt shall be stored for 24 hours in an area naintai ned at
a tenperature not |ower than 10 degrees C. 50 degrees F.

1.4  \WARRANTY

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

PART 2 PRODUCTS
2.1 MATERI ALS

Materials shall conformto the foll owi ng requirenents:
2.1.1 Metal Drip Edges

Metal drip edges shall be m nimum 26 gauge gal vani zed steel or an
equi val ent non-corrosive non-staining material, as shown.

2.1.2 Under | aynment

Organic felt; ASTM D 4869 or ASTM D 226, non perforated Type |1, heavy-duty
number 30.

2.1.3 Leak Barrier Underl aynment

Sel f-adhering | eak barrier or ice dam underlaynent shall conply with ASTM D
1970 for sealability around nails.

2.1.4 Ventilators

2.1.4.1 Al um num R dge Vents
Ri dge vents shall be constructed of prefinished alum numin mninm3 m 10
foot long sections and shall be approximately 0.30 m1 foot wi de. Vents

shal |l be designed to prevent infiltration of insects, rain, and snow.

2.1.4.2 Nai | abl e Pl astic Shingle Over Type R dge Vents
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Ri dge vents shall be constructed of WV stabilized nailable rigid

pol ypropyl ene material, approximately 0.30 m1 foot wide and 25 nm 1 inch
thick, and shall be in 1.2 m4 foot long interlocking sections with
self-aligning ends or corrugated polyethylene rigid roll or rigid strip
ridge vent with alum numw nd deflectors on each side. Vents shall be
designed to prevent infiltration of insects, rain, and snow.

.1.4.3 Nai | abl e Mesh Shingle Over Type R dge Vents

Ri dge vents shall be constructed of UV stabilized nail able pol yester nmesh
material, approximately 0.30 mone foot wide. Vents shall be designed to
prevent infiltration of insects, rain, and snow.

.1.5 Nai | s

Nai |l s shall be round head 11 or 12 gauge gal vani zed steel or equival ent
corrosion resistant roofing nails. Nail heads shall be 9.5 mm 3/8 inch

m ni mum di ameter, with flat and snooth [ow profile. Shanks shall be barbed
or otherw se deformed for added pull-out resistance. Nails shall be |ong
enough to penetrate all layers of roofing materials and achi eve secure
anchorage into the roof deck. Nails shall extend through the underside of
pl ywood or wood panel roof decks, and shall penetrate at |least 19 mm 3/4

i nch into wood pl ank decks.

.1.6 Shi ngl es

Shi ngl es shall be approximately 333 by 1000 mm 12 by 36 inches in dinmension
and three-tab strip or architectural designas required by the Task Order

Shi ngl es shall have sel f-sealing adhesive strips and shall neet a wi nd
velocity rating of 100 kmih 60 nph plus or mnus 5 percent in accordance
with ASTM D 3161. Shingles shall be manufacturer's standard type for
project area. Organic shingles shall conply with ASTM D 225 Type | (uniform
or non-uni formthickness) and ASTM E 108 Class C (a high degree of fire
protection), and shall weigh as required by the Task Order. G ass felt
shingles shall conmply with ASTM D 3018 and ASTM D 3462 Type

(self-sealing), ASTME 108 Cass A (a light degree of fire protection), and
shal | weigh as required by the Task O der

2 COLOR

Shingl e color shall be as required by the Task O der.

PART 3 EXECUTI ON

3.

1 PREPARATI ON OF SURFACES

The construction of any bay or section of roof decking shall be conpleted
before roofing work is started. Roof surfaces shall be snooth, firm dry,
and free from| oose boards, |arge cracks, and projecting ends that m ght
damage the roofing. Vents and other projections through roofs shall be
properly flashed and secured in position, and projecting nails shall be
driven flush with the deck

.2 APPL| CATI ON OF ROCFI NG MATERI ALS

2.1 Fl ashi ngs

Metal fl ashings shall conformto Section 07600 SHEET METALWORK, GENERAL.
Metal fl ashings shall be provided at the intersections of roofs and
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adjoining walls and at projections through the deck such as chi meys and
vent stacks. Valley flashing shall be of the open, closed cut or woven
type, in accordance with NRCA Asph Shing Roof Ml.

. 2.2 Metal Drip Edges

Metal drip edges shall be provided along the eaves and rakes. The netal
drip edge shall be applied directly over the underlaynent along the rakes
and directly on the wood deck at the eaves. Metal drip edges shall extend
back fromthe edge of the deck not less than 75 mm 3 i nches and shall be
secured with conpatible nails spaced not nore than 250 nm 10 i nches on
center along the inner edge.

.2.3 Under | aynment

Bef ore any shingles are applied, two | ayers of asphalt-saturated-felt

underl ayment shall be applied to the roof deck sheathing. |In areas subject
to ice danmng, two plies of organic felt set in hot asphalt or asphalt Iap
cenment, or an adhered pol ymer nodified bitunen nmenbrane under| aynent shal
be applied starting fromthe eaves to a point 600 mm 24 inches inside the
interior wall Iine.

.2.4 Ri dge Vents

Ri dge vents shall be provided along the ridge |ines where shown. R dge
vents shall be installed in accordance with the manufacturer's printed

i nstructions.

.2.5 Shi ngl es

Shingles with the correct recomended exposure shall be applied in
accordance with the manufacturer's printed instructions as they appear on
t he bundl e wrappi ng.

-- BEnd of Section --
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SECTI ON 07412

NON- STRUCTURAL METAL ROOFI NG

The publications listed below forma part of this specification to the

ext ent

r ef erenced.

designation only.

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

The publications are referred to in the text by basic

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

463/ A 463M

653/ A 653M

792/ A 792M

209

209M

518

612

991

1177/ C 1177M

1289

226

522

523

(1997) Steel Sheet, A um num Coated, by
the Hot-Di p Process

(1998) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

(1997) Steel Sheet, 55% Al um num Zi nc
Al |l oy-Coated by the Hot-Di p Process

(1996) Al umi num and Al um num Al | oy Sheet
and Pl ate

(1995) Al umi num and Al um num Al | oy Sheet
and Plate (Metric)

(1998) Steady-State Heat Flux Measurenents
and Thermal Transm ssion Properties by
Means of the Heat Fl ow Meter Apparatus

(1993) Mneral Fiber Block and Board
Thermal Insul ation

(1998) Flexible G ass Fiber Insulation for
Pr e- Engi neered Metal Buil dings

(1996) d ass Mat Gypsum Substrate for Use
as Sheat hi ng

(1998) Faced Rigid Cellular
Pol yi socyanurate Thermal Insul ati on Board

(1997a) Asphalt-Saturated Organic Felt
Used in Roofing and Water proofing

(1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

(1989; R 1994) Specul ar d oss
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ASTM D 610 (1995) Evaluating Degree of Rusting on
Pai nted Steel Surfaces

ASTM D 714 (1987; R 1994) Eval uating Degree of
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM D 1308 (1987; R 1998) Effect of Household
Chemicals on Cear and Pignmented O ganic
Fi ni shes

ASTM D 1654 (1992) Evaluation of Painted or Coated

Speci mens Subj ected to Corrosive
Envi ronnent s

ASTM D 2244 (1995) Cal cul ation of Color Differences
fromlnstrunentally Measured Col or
Coor di nat es

ASTM D 2247 (1997) Testing Water Resistance of
Coatings in 100% Rel ative Hum dity

ASTM D 2794 (1993) Resistance of Organic Coatings to
the Effects of Rapid Deformation (Inpact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Eval uating Degree of Chal ki ng of

Exterior Paint Filns

ASTM D 4397 (1996) Pol yet hyl ene Sheeting for
Construction, Industrial, and Agricultural
Appl i cati ons

ASTM D 4587 (1991) Conducting Tests on Paint and
Rel at ed Coatings and Materials Using a
Fl uorescent UV- Condensati on Light- and
Wat er - Exposure Appar at us

ASTM D 5894 (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

ASTM E 84 (1998e1) Surface Burning Characteristics
of Building Materials

ASTM E 96 (1995) water Vapor Transm ssion of
Material s

UNDERWRI TERS LABORATORI ES (UL)

UL 580 (1994; Rev thru Feb 1998) Tests for Uplift
Resi st ance of Roof Assenblies
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1.2 GENERAL REQUI REMENTS

The Contractor shall furnish a comrercially avail able roofing system which
satisfies the specified design and additional requirenents contained
herein. The roofing systemshall be provided by the Contractor as a
conplete system as tested and approved in accordance with UL 580. Roof
panel s, conponents, transitions, accessories, and assenblies shall be
supplied by the sane roofing system manufact urer

1.2.1 Non- St ructural Metal Roof System

The Non-Structural Metal Roof System covered under this specification shal
include the entire roofing system the netal roof panels, fasteners,
connectors, roof securement conponents, and assenblies tested and approved
in accordance with UL 580. The systemshall be installed on a substrate as
required by the Task Order. 1In addition, the systemshall consist of pane
finishes, slip sheet, insulation, vapor retarder, all accessories,
conmponents, 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 and
items specified in other sections of the specifications that are part of

t he system

1.2.2 Manuf act ur er

The non-structural netal roofing systemshall be the product of a

manuf acturer who has been in the practice of manufacturing netal roofs for
a period of not less than 3 years and has been involved in at |east five
projects simlar in size and conplexity to this project.

1.2.3 Installer

The installer shall be certified by the netal roof manufacturer to have
experience in installing at | east three projects that are of conparable
size, scope and conplexity as this project for the particul ar roof system
furni shed. The installer may be either enployed by the manufacturer or be
an i ndependent installer.

1.3 DESI GN LOADS

Non-structural Metal Roof System assenblies shall be tested as defined in
UL 580 and shall be capable of resisting the wind uplift pressures shown on
the contract drawi ngs or, as a mninum shall be approved to resist w nd
uplift pressures of UL 580, d ass 90.

1.4 PERFORMANCE REQUI REMENTS

The nmetal roofing systemsupplied shall conformto the roof slope, the

underl ayment, and uplift pressures shown on the contract drawi ngs. The
Contractor shall furnish a cormmercially avail able roofing system which

satisfies all the specified requirenents.

1.5 SUBM TTALS
Government approval is required for submttals with a "GA" designation;

subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
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PROCEDURES:

SD- 04 Dr awi ngs
Met al Roofing; GA

a. Drawi ngs consisting of catalog cuts, flashing details, erection
drawi ngs, shop coating and finishing specifications, and other data as
necessary to clearly describe materials, sizes, layouts, construction
details, fasteners, and erection. Drawi ngs shall be provided by the netal
roofi ng manufacturer.

b. Draw ngs showing the UL 580, O ass 90 tested roof system assenbly.

SD- 13 Certificates
Roof Panels; GA. Installation, FIO Accessories; FIO
Certificates attesting that the panels and accessories conformto the
specified requirenments. Certificate for the roof assenbly shall certify
that the assenbly conmplies with the material and fabrication requirenents
specified and is suitable for the installation at the indicated design
slope. Certified |laboratory test reports showi ng that the sheets to be
furni shed are produced under a continuing quality control program and that
at least 3 representative sanples of simlar material to that which will be
provided on this project have been previously tested and have net the
qual ity standards specified for factory col or finish.
I nsul ation; FIO
Certificate attesting that the pol yurethane or polyisocyanurate insulation
furni shed for the project contains recovered material, and show ng an
estimated percent of such recovered material .
Installer; GA
Certification of installer.
Varranties; GA
At the conpletion of the project, signed copies of the 5-year Warranty for
Non- St ructural Metal Roofing System a sanple copy of which is attached to
this section, and the 20-year Manufacturer's Material and Wat herti ght ness
Warranti es.

SD- 14 Sanpl es
Accessories; FIO

One sanple of each type of flashing, trim fascia, closure, cap and simlar
items. Size shall be sufficient to show construction and configuration.

Roof Panels; FIO

One piece of each type and finish to be used, 225 mm 9 inches |ong, full
wi dt h.

Fasteners; GA
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Two sanpl es of each type to be used with statenment regardi ng intended use.
If so requested, random sanples of screws, bolts, nuts, and washers as
delivered to the jobsite shall be taken in the presence of the Contracting
Oficer and provided to the Contracting Oficer for testing to establish
conpliance with specified requirenents.

Gaskets and I nsul ati ng Conpounds; GA.

Two sanpl es of each type to be used and descriptive data

Seal ant; GA.

One sanple, approximately 0.5 kg, 1 pound, and descriptive data.
.6 DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undanmaged condition
and stored out of contact with the ground. Materials shall be covered with
weat her tight coverings and kept dry. Material shall not be covered with
pl astic where such covering will allow sweating and condensation. Plastic
may be used as tenting with air circulation allowed. Storage conditions
shal | provide good air circulation and protection from surface staining.

.7 WARRANTI ES

The Non-Structural Metal Roofing Systemshall be warranted as outlined
bel ow. Any energency tenporary repairs conducted by the owner shall not
negate the warranties.

. 7.1 Contractor's Wat herti ght ness Warranty

The Non-Structural Metal Roofing System shall be warranted by the
Contractor on a no penal sumbasis for a period of five years agai nst

mat eri al and wor kmanshi p deficiencies; systemdeterioration caused by
exposure to the el ements and/or inadequate resistance to specified service
design | oads, water |eaks, and wind uplift damage. The roofing covered
under this warranty shall include the entire roofing system including but
not limted to, the roof panels, fasteners, connectors, roof securenent
conponents, and assenblies tested and approved in accordance with UL 580.
In addition, the systemshall consist of panel finishes, slip sheet,

i nsul ati on, vapor retarder, all accessories, conmponents, and trimand al
connections with roof panels. This includes roof penetration itenms such as
vents, curbs, skylights; interior or exterior gutters and downspouts;
eaves, ridge, hip, valley, rake, gable, wall, or other roof system
flashings installed and any other conponents specified within this contract
to provide a weathertight roof system and itens specified in other
sections of the specifications that are part of the roof system All

mat eri al and wor kmanshi p deficiencies, systemdeterioration caused by
exposure to the el ements and/or inadequate resistance to service design

| oads, water |eaks and wind uplift damage shall be repaired as approved by
the Contracting Officer. See the attached Contractor's required warranty
for issue resolution of warrantable 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
NON- STRUCTURAL METAL ROOF SYSTEM and shall start upon final acceptance of
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the facility. It is required that the Contractor provide a separate bond
in an anount equal to the installed total roofing systemcost in favor of

t he owner (Government) covering the Contractor's warranty responsibilities
ef fective throughout the 5 year Contractor's warranty period for the entire
roofing system as outlined above.

.7.2 Manuf acturer's NMaterial Warranties

The Contractor shall furnish, in witing, the follow ng manufacturer's
material warranties which cover all Non-Structural Metal Roofing System
conmponents such as roof panels, flashing, accessories, and trim fabricated
fromcoil materi al

a. A manufacturer's 20 year material warranty warranting that the
al um num zinc-coated steel, alum numzinc alloy coated steel or
al um num coated steel as specified herein will not rupture, fai
structurally, or perforate under normal atnospheric conditions at the site.
Liability under this warranty shall be Iimted exclusively to the cost of
either repairing or replacing nonconform ng, ruptured, perforated, or
structurally failed coil material

b. A manufacturer's 20 year exterior material finish warranty
warranting that the factory color finish, under normal atnospheric
conditions at the site, will not crack, peel, or delam nate; chalk in
excess of a nunerical rating of 8 when nmeasured in accordance with ASTM D
4214; or fade or change colors in excess of 5 NBS units as measured in
accordance with ASTM D 2244. Liability under this warranty is exclusively
limted to refinishing or replacing the defective coated coil materi al

c. A roofing systemmanufacturer's 20 year system weat herti ght ness
warranty.

.8 COORDI NATI ON MEETI NG

A coordi nation neeting shall be held within 15 days after task order award
for mutual understanding of the netal roofing systemcontract requirenents.
This nmeeting shall take place at the building site and shall include
representatives fromthe Contractor, the roofing system manufacturer, the
roofing supplier, the erector, the designer, and the Contracting Oficer
Al items required by paragraph SUBM TTALS shal |l be di scussed, including
appl i cabl e standard manufacturer shop drawi ngs, and the approval process.
The Contractor shall coordinate tinme and arrangenents for the neeting.

PART 2 PRODUCTS

2.

1 ROOF PANELS

Panel s shall be steel or alum numand shall have a mill or factory color
finish as required by the Task Order. Length of sheets shall be sufficient
to cover the entire |l ength of any unbroken roof slope for slope Iengths
that do not exceed 9 m 30 feet. Sheets longer than 9 m 30 feet may be
furnished if approved by the Contracting Oficer. Wdth of sheets shal
provi de nom nal 300 nm 12 inches of coverage in place. Design provisions
shal |l be made for thermal expansion and contraction consistent with the
type of systemto be used. Al sheets shall be either square-cut or
mter-cut. The ridge cap shall be installed as recommended by the netal
roofi ng manufacturer. Height of corrugations, ribs, or seans, at overlap
of adjacent roof sheets shall be the building manufacturer's standard for
t he indi cated roof sl ope.
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1.1 St eel Panel s

Zinc-coated steel conform ng to ASTM A 653/ A 653M al um num zi nc all oy
coated steel conforming to ASTM A 792/ A 792M AZ 55 or 50 coating (as
required by the Task Order); or alum numcoated steel confornmng to ASTM A
463/ A 463M Type 2, coating designation T2 65. Uncoated roof panels shal
be 0.6 nm 0.024 inch thick mninum Panels shall be within 95 percent of
the nom nal thickness. Prior to shipnent, mll finish panels shall be
treated with a passivating chenmical and oiled to inhibit the formation of
oxi de corrosion products. Panels that have becone wet during shipnent and
have started to oxidize shall be rejected.

1.2 Al um num Panel s

Al oy conformng to ASTM B 209M ASTM B 209, tenper as required for the
form ng operation, mninmmO0.8 mm 0.032 inch thick

.2 ACCESSORI ES

Accessories shall be conpatible with the roofing furnished. Flashing,

trim netal closure strips, caps, and sinmlar nmetal accessories shall be
not |ess than the m ni mumthi cknesses specified for roof panels. Exposed
nmet al accessories shall be finished to match the panels furnished. Mol ded
closure strips shall be bitum nous-saturated fiber, closed-cell or
solid-cell synthetic rubber or neoprene, or polyvinyl chloride prenolded to
mat ch configuration of the panels and shall not absorb or retain water.

.3 FASTENERS

Fasteners for roof panels shall be zinc-coated steel, alum num or nylon
capped steel, type and size as recomended by the manufacturer to neet the
performance requirements. Fasteners for accessories shall be the

manuf acturer's standard. Exposed roof fasteners shall be gasketed or have
gasket ed washers on the exterior side of the roofing to waterproof the
fastener penetration. Wsher material shall be conpatible with the panels;
and gasketed portion of fasteners or washers shall be neoprene or other
equal Iy durable elastoneric material approximately 3 mm 1/8 inch thick

.4 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 as required by the
Task Order. The exterior coating shall be a nominal 0.050 mMm 2 mil

t hi ckness consisting of a topcoat of not less than 0.018 mMm 0.7 m | dry
filmthickness and the paint manufacturer's reconmended primer of not |ess
than 0.025 mm 1.0 m| thickness. The exterior color finish shall neet the
test requirenments specified bel ow

4.1 Cyclic Salt Fog/ UV Test

A sanple 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. |mediately upon renoval of the panel fromthe
test, the coating shall receive a rating of not Iess than 10, no
blistering, as determ ned by ASTM D 714; 10, no rusting, as determ ned by
ASTM D 610; and a rating of 6, over 2.0 to 3.0 nm1/16 to 1/8 inch failure
at scribe, as determ ned by ASTM D 1654.
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4.2 Formability Test

VWhen subjected to testing in accordance with ASTM D 522 Method B, 3 nm 1/8
i nch diameter mandrel, the coating filmshall show no evidence of
fracturing to the naked eye.

.4.3 Accel erated Wat hering, Chal ki ng Resi stance and Col or Change

A sanple of the sheets shall be tested in accordance with ASTM D 4587, test
condition B or Dfor the total hours as required by the Task Order. The
coating shall withstand the weathering test w thout cracking, peeling,
blistering, |oss of adhesion of the protective coating, or corrosion of the
base netal. Protective coating that can be readily renoved fromthe base
metal with tape in accordance with ASTM D 3359, Test Method B, shall be
considered as an area indicating | oss of adhesion. Follow ng the

accel erated weat hering test, the coating shall 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 color difference (delta E)
units in accordance with ASTM D 2244. For sheets required to have a | ow

gl oss finish, the chalk rating shall be not Iess than No. 6 and the col or

di fference shall be not greater than 7 units.

4.4 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

4.5 | npact Resi stance

Fact ory- pai nted sheet shall wi thstand direct and reverse inpact in
accordance with ASTM D 2794 13 mm 0. 500 i nch di aneter hem spherical head

i ndenter, equal to 6.7 tinmes the netal thickness in nm expressed in
N-neters, 1.5 times the nmetal thickness in mls, expressed in inch-pounds,
wi th no cracking.

4.6  Abrasion Resistance Test

VWhen subjected to the falling sand test in accordance with ASTM D 968,

Met hod A, the coating systemshall withstand a mnimumof 80 liters of sand
bef ore the appearance of the base netal. The term "appearance of base
metal" refers to the netallic coating on steel or the al um num base net al
4.7 Specul ar d oss

Fi ni shed roof surfaces shall have a specul ar gl oss value of 10 or |ess at
an angle of 85 degrees or 30 plus or mnus at 60 degrees when neasured in
accordance with ASTM D 523 as required by the Task Order

4.8 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.

5 UNDERLAYMENTS
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.5.1 Fel t Underl aynment

Felt underlaynment shall be No. 30 felt in accordance with ASTM D 226, Type
.

.5.2 Rubberi zed Under | aynent

Rubberi zed underl aynment shall be equal to "lce and Water Shield" as

manuf actured by Grace Construction Products, "Wnterguard" as nmanufactured
by Certai nTeed Corporation, or "Wather Watch Ice and Water Barrier" as
manuf act ured by GAF Buil ding Material s Corporation.

.5.3 Slip Sheet

Slip Sheet shall be 0.24 kg per square nmeter 5 pounds per 100 sf rosin
si zed unsaturated buildi ng paper.

.6 I NSULATI ON

Thermal resistance of insulation shall be not |ess than the R-val ues shown
on the contract drawi ngs. R-values shall be determned at a nean
tenperature of 24 degrees C 75 degrees F in accordance with ASTM C 518.

I nsul ation shall be a standard product with the insul ation manufacturer,
factory marked or identified with insulation nanufacturer's name or

trademark and R-value. |Identification shall be on individual pieces or
i ndi vi dual packages. Bl anket insulation shall have a facing as specified
i n paragraph VAPOR RETARDER]. Insulation, including facings, shall have a

flane spread and a snoke devel oped rating, as required by the Task O der,
when tested in accordance with ASTME 84. The stated R-value of the

i nsul ation shall be certified by an independent Regi stered Professional
Engineer if tests are conducted in the insulation manufacturer's |aboratory.
.6.1 Rigid Board Insul ation for Use Above a Roof Deck

.6.1.1 Pol yi socyanur at e

Pol yi socyanurate insulation shall conformto ASTM C 1289, Type |, dass 2
(having a m nimumrecovered material content of 9 percent by weight of core
material in the polyisocyanurate portion). For inperneable faced

pol yi socyanurate (Ex: aluminumfoil) the maxi mum desi gn R-value per 25 mm
1 inch of insulation used shall be 1.27.7.2.

.6.1.2 M neral Fi ber

I nsul ation shall conformto ASTM C 612.

.6.1.3 @ ass Mat Gypsum Roof Board

@ ass mat gypsum roof board for underlaynment/overlaynent, thernal
protection, or insulation protection shall be in accordance with ASTM C
1177/ C 1177M

.6.2 Bl anket I nsul ation

Bl anket insulation shall conformto ASTM C 991.

.7 | NSULATI ON RETAI NERS

Insul ation retainers shall be type, size, and design necessary to
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adequately hold the insulation and to provide a neat appearance. Metallic
retai ning nenbers shall be nonferrous or have a nonferrous coating.
Nonmet al i c retaining 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

.8 SEALANT

Seal ant shall be an elastomeric type containing no oil or asphalt. Exposed
seal ant shall be colored to match the applicable building color and shal
cure to a rubberlike consistency. Sealant placed in the roof pane

standi ng seamribs shall be provided in accordance with the manufacturer's
reconmendati ons.

.9 GASKETS AND | NSULATI NG COVPOUNDS

Gaskets and insul ati ng conpounds shall be nonabsorptive and suitable for
i nsul ating contact points of inconpatible materials. Insulating conpounds
shal | be nonrunning after drying.

.10 VAPOR RETARDER

.10.1 Vapor Retarders as Integral Facing

Insul ation facing shall have a perneability of 1.15 ng per Pa-second-square
meter 0.02 permor |ess when tested in accordance with ASTM E 96. Facing

shall be of reinforced foil with a vinyl finish or sheet vinyl; except that
unreinforced foil with a natural finish may be used in conceal ed | ocati ons.
Faci ngs and finishes shall be factory applied.

.10.2 Vapor Retarders Separate from I nsul ation

Vapor retarder material shall be polyethyl ene sheeting conformng to ASTM D
4397. A single ply of 0.25 mm 10 mi| polyethyl ene sheet; or, at the
Contractor's option, a double ply of 0.15 mMm 6 m | pol yet hyl ene sheet shal
be used. A fully conpatible polyethyl ene tape which has equal or better

wat er vapor control characteristics than the vapor retarder material shal

be provided. A cloth industrial duct tape in a utility grade shall also be
provided to use as needed to protect the vapor retarder from puncturing.

.10.3 Slip Sheet for Use Wth Vapor Retarder

Slip sheet for use with vapor retarder shall be a 0.24 kg per square neter
5 per 100 square foot rosin-sized, unsaturated buil di ng paper

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Installation shall be in accordance with the manufacturer's erection
instructions and drawings. Dissimlar materials which are not conpatible
when contacting each other shall be insulated by means of gaskets or

i nsul ati ng conpounds. I nproper or mislocated drill holes shall be plugged
wi th an oversize screw fastener and gasketed washer; however, sheets wth
an excess of such holes or with such holes in critical |ocations shall not
be used. Exposed surfaces and edges shall be kept clean and free from
seal ant, netal cuttings, hazardous burrs, and other foreign material

St ai ned, discol ored, or damaged sheets shall be renoved fromthe site.
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1.1 Roof i ng

Side laps shall be laid away fromthe prevailing winds. Side and end I ap
di stances, joint sealing, and fastening and spaci ng of fasteners shall be
in accordance with manufacturer's standard practice. Spacing of exposed
fasteners shall present an orderly appearance. Side |aps and end | aps of
roof panels and joints at accessories shall be sealed. Fasteners shall be
driven normal to the surface. Method of applying joint sealant shall
conformto the manufacturer's recommendation to achieve a conplete

weat hertight installation. Accessories shall be fastened into substrate,
except as otherwi se approved. Cosure strips shall be provided as

i ndi cated and where necessary to provi de weat hertight construction

1.2 Field Form ng of Roof Panels for Unique Areas

VWhen roofing panels are formed fromfactory-color-finished steel coils at
the project site, the sane care and quality control neasures that are taken
in shop form ng of roofing panels shall be observed. Rollformer shall be
operated by the netal roofing manufacturer's approved installer. 1In cold
weat her conditions, preheating of the steel coils to be field forned shal
be performed as necessary just prior to the rolling operations.

.1.3 Under | aynment

Under | aynment types shall be installed where shown on the draw ngs; they
shall be installed directly over the substrate. |If a roof panel rests
directly on the underlaynments, a slip sheet shall be installed as a top

| ayer, beneath the netal roofing panels, to prevent adhesion. Al

underl ayments shall be installed so that successive strips overlap the next
lower strip in shingle fashion. Underlaynents shall be installed in
accordance with the manufacturer's witten instructions. The underlaynents
shall ensure that any water that penetrates bel ow the netal roofing panels
wi Il drain outside of the building envel ope.

.2 | NSULATI ON | NSTALLATI ON

Insul ation shall be installed as indicated and in accordance wth

manuf acturer's instructions. |Insulation shall be continuous over entire
roof surface. \Were expansion joints, term nations, and other connections
are nmade, the cavity shall be filled with batt insulation and vapor
retarder providing equivalent R-Value and permrating as renaining

i nsul ati on.

2.1 Board Insulation in Warm Cl i mat es

Rigid or semrigid board insulation shall be laid in close contact. If
nore than one layer of insulation is required, joints in the second |ayer
shall be offset fromjoints in the first layer. A layer of blanket

i nsul ation shall be placed over the rigid or semrigid board insulation to
be conpressed agai nst the underside of the metal roofing to reduce thermnal
bri dgi ng, danpen noi se, and prevent roofing flutter. This |layer of Dblanket
i nsul ati on shall be conpressed a m ni mum of 50 percent. Rigid insulation
shall be attached to the nmetal roof deck with bearing plates and fasteners,
as recommended by the insulation manufacturer, so that the insulation
joints are held tight against each other, with no less than 1 fastener and
bearing plate per 0.37 square neter 1 fastener and bearing plates per 4
square feet of insulation. Layout and joint pattern of insulation and
fasteners shall be indicated on the shop draw ngs.
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3.2.2 Board Insulation in Cool Cinmates

A layer of unfaced bl anket insulation shall be placed over the board
i nsul ation and held tight against the netal roofing.

3.3 PROTECTI ON OF VAPOR RETARDER FROM ROOF DECK

A cloth industrial duct tape shall be adhered over all the seans of netal
roof decking, at any penetration edges, and at all surface areas exhibiting
sharp burrs or simlar protrusions. For other types of roof decking, cloth
i ndustrial duct tape shall be adhered over all irregularities which could
potentially puncture polyethyl ene nenbrane.

3.4 VAPOR RETARDER | NSTALLATI ON
3.4.1 Integral Facing on Bl anket |nsul ation

Integral facing on blanket insulation shall have the facing | apped and
sealed with a conpatible tape to provide a vapor tight nenbrane.

3.4.2 Pol yet hyl ene Vapor Ret arder

The pol yet hyl ene vapor retarder nenbrane shall be installed over the entire
surface. A fully conpatible polyethyl ene tape shall be used to seal the
edges of the sheets to provide a vapor tight nenbrane. Sheet edges shal

be | apped not less than 150 nm 6 inches. Sufficient material shall be
provided to avoid 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

pol yet hyl ene t ape.

3.5 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.
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CONTRACTOR' S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
NON- STRUCTURAL METAL ROOF SYSTEM
(conti nued)

THE NON- STRUCTURAL METAL ROOF SYSTEM I 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 CI ENCES, W ND DAMAGE, STRUCTURAL

FAI LURE, AND LEAKAGE. THE NON- STRUCTURAL METAL ROOFI NG SYSTEM COVERED UNDER
TH' S WARRANTY SHALL | NCLUDE, BUT SHALL NOT BE LIM TED TO, THE FOLLON NG  THE
ENTI RE ROCFI NG SYSTEM MANUFACTURER SUPPLI ED FRAM NG AND STRUCTURAL MEMBERS,
METAL ROOF PANELS, FASTENERS, CONNECTORS, ROOF SECUREMENT COVPONENTS, AND
ASSEMBLI| ES TESTED AND APPROVED IN ACCORDANCE W TH UL 580. | N ADDITI ON, THE
SYSTEM PANEL FI NI SHES, SLI P SHEET, | NSULATION, VAPCR RETARDER, ALL

ACCESSORI ES, COVPONENTS, AND TRIM AND ALL CONNECTI ONS ARE | NCLUDED. THI'S

I NCLUDES ROOF PENETRATI ON | TEM5S SUCH AS VENTS, CURBS, SKYLIGHTS; | NTERI OR OR
EXTERI OR GUTTERS AND DOWNSPQUTS; EAVES, RI DGE, H P, VALLEY, RAKE, GABLE,

WALL, OR OTHER ROCF SYSTEM FLASHI NGS | NSTALLED AND ANY OTHER COVPONENTS

SPECI FIED WTHI N THI S CONTRACT TO PROVI DE A WEATHERTI GHT ROOF SYSTEM AND

| TEMS SPECI FI ED I N OTHER SECTI ONS OF THE SPECI FI CATI ONS THAT ARE PART OF THE
NON- STRUCTURAL METAL ROOFI NG SYSTEM

ALL MATERI AL DEFI CI ENCI ES, W ND DAMAGE, STRUCTURAL FAI LURE, AND LEAKAGE
ASSOCI ATED W TH THE NON- STRUCTURAL METAL ROOF 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
WLL REVMAIN | 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 FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
NON- STRUCTURAL METAL ROOFI NG SYSTEM
(conti nued)

THE CONTRACTOR SHALL SUPPLEMENT THI S WARRANTY W TH WRI TTEN WARRANTI ES FROM
THE MANUFACTURER ANDY OR | NSTALLER OF THE NON- STRUCTURAL METAL ROCFI NG SYSTEM
VWH CH SHALL BE SUBM TTED ALONG W TH THE CONTRACTOR S WARRANTY. HOWAEVER, THE
CONTRACTOR W LL BE ULTI MATELY RESPONSI BLE FOR THI' S WARRANTY AS QUTLI NED I N
THE SPECI FI CATI ONS AND AS | NDI CATED I N THI S WARRANTY EXAMPLE.

EXCLUSI ONS FROM COVERACGE

1. NATURAL DI SASTERS, ACTS OF GOD (LI GHTNI NG, FIRE, EXPLCOSI ONS, SUSTAI NED
W ND FORCES I N EXCESS OF THE DESI GN CRI TERI A, EARTHQUAKES, AND HAIL).

2. ACTS OF NEGLI GENCE OR ABUSE OR M SUSE BY GOVERNMVENT OR OTHER PERSONNEL,
I NCLUDI NG ACCI DENTS, VANDALI SM Cl VI L DI SOBEDI ENCE, WAR, OR DAMAGE CAUSED BY
FALLI NG OBJECTS.

3. DAMAGE BY STRUCTURAL FAILURE, SETTLEMENT, MOVEMENT, DI STORTI ON, WARPAGE,
OR DI SPLACEMENT OF THE BUI LDI NG STRUCTURE CR ALTERATI ONS MADE TO THE BU 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 NON- STRUCTURAL METAL ROOF DUE TO ACTI ONS BY
THE OMNER TO | NHI BI T FREE DRAI NAGE OF WATER FROM THE ROOF AND GUTTERS AND
DOMNSPQUTS OR ALLOW PONDI NG WATER TO COLLECT ON THE ROOF SURFACE.
CONTRACTOR' S DESI GN SHALL | NSURE FREE DRAI NAGE FROM THE ROCOF AND NOT ALLOW
PONDI NG WATER.

6. TH' S WARRANTY APPLIES TO THE NON- STRUCTURAL METAL ROOFI NG SYSTEM I T
DCES NOT | NCLUDE ANY CONSEQUENTI AL DAMAGE TO THE BUI LDI NG | NTERI OR OR
CONTENTS WH CH | S COVERED BY THE WARRANTY OF CONSTRUCTI ON CLAUSE | NCLUDED | N
TH' S CONTRACT.

7. TH'S WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER W THOUT WRI TTEN

CONSENT OF THE CONTRACTOR; AND THI 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 FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
NON- STRUCTURAL METAL ROOF SYSTEM
(conti nued)

** REPORTS OF LEAKS AND ROOF SYSTEM DEFI Cl ENCI ES SHALL BE RESPONDED TO W THI N
48 HOURS OF RECEI PT OF NOTI CE, BY TELEPHONE CR IN WRI TI NG FROM El THER THE
OMER OR CONTRACTI NG OFFI 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 CR REPLACE THI S ROOF SYSTEM W THI N SEVEN (7) CALENDAR
DAYS. ACTUAL WORK FOR PERMANENT REPAI RS OR REPLACEMENT SHALL BE STARTED
WTH N 30 DAYS AFTER RECEI PT OF NOTI CE, AND COVPLETED 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 NON- STRUCTURAL METAL ROOF SYSTEM REPAI RED OR
REPLACED BY OTHERS AND CHARGE THE COST TO THE CONTRACTOR

IN THE EVENT THE CONTRACTCOR 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 OMNER 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 COWPANY W LL STRIKE ONE (1) NAME FROM THE LI ST ALTERNATI VELY
UNTIL ONE (1) NAVE 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 REPCRTER, COURTROOM OR SI 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 HEARING 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 FRAMED COPY OF THI S WARRANTY SHALL BE POSTED IN THE MECHANI CAL RCOM OR
OTHER APPROVED LOCATI ON DURI NG THE ENTI RE WARRANTY PERI CD.

-- BEnd of Section --
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SECTI ON 07413

METAL SI DI NG

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.
ALUM NUM ASSCCI ATI ON ( AA)
AA Desi gn Manual (1994) Al um num Desi gn Manual :
Speci fications and CGuidelines for Al um num
Structures
AVERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- Forned Mnl (1996) Col d- Forned Steel Design Manual
AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 463/ A 463M (1997) Steel Sheet, A um num Coated, by
the Hot-Di p Process

ASTM A 653/ A 653M (1998) 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 (1997) Steel Sheet, 55% Al um num Zi nc
Al |l oy-Coated by the Hot-Di p Process

ASTM B 209 (1996) Al umi num and Al um num Al | oy Sheet
and Pl ate
ASTM B 209M (1995) Al umi num and Al um num Al | oy Sheet

and Plate (Metric)

ASTM C 518 (1998) Steady-State Heat Flux Measurenents
and Thermal Transm ssion Properties by
Means of the Heat Fl ow Meter Apparatus

ASTM D 522 (1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

ASTM D 610 (1995) Evaluating Degree of Rusting on
Pai nted Steel Surfaces

ASTM D 714 (1987; R 1994) Eval uating Degree of
Blistering of Paints
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ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM D 1654 (1992) Evaluation of Painted or Coated
Speci mens Subj ected to Corrosive
Envi ronnent s

ASTM D 2244 (1995) Cal cul ation of Color Differences
fromlnstrunental ly Measured Col or
Coor di nat es

ASTM D 2247 (1997) Testing Water Resistance of
Coatings in 100% Rel ative Hum dity

ASTM D 2794 (1993) Resistance of Organic Coatings to
the Effects of Rapid Deformation (Inpact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Eval uating Degree of Chal ki ng of

Exterior Paint Filns

ASTM D 4397 (1996) Pol yet hyl ene Sheeting for
Construction, Industrial, and Agricultural
Appl i cations

ASTM D 4587 (1991) Conducting Tests on Paint and
Rel at ed Coatings and Materials Using a
Fl uorescent UV- Condensati on Light- and
Wat er - Exposure Appar at us

ASTM D 5894 (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)

ASTM E 84 (1998el) " Surface Burning Characteristics
of Building Materials

ASTM E 96 (1995) water Vapor Transm ssion of
Material s

AVERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7 (1995) M ni mum Desi gn Loads for Buil dings
and Gt her Structures

.2  GENERAL REQUI REMENTS
2.1 Desi gn

Criteria, |oading conbinations, and definitions shall be in accordance with
ASCE 7. Maxi mum cal cul ated fiber stress shall not exceed the allowabl e
value in the AISI or AA nanuals; a one third overstress for wind is

al l owed. M dspan defl ection under maxi mum design |oads shall be limted to
L/ 180. Contract draw ngs show the design wind | oads and the extent and
general assenbly details of the metal siding. Menbers and connections not
shown on the draw ngs shall be designed by the Contractor. Siding panels
and accessories shall be the products of the same manufacturer. Steel
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siding design shall be in accordance with Al SI Col d-Formed Wnl. Al um num
siding design shall be in accordance with AA Design Manual

.2.2 Architectural Considerations
Panel s profile shall be as shown on the draw ngs.
.3 SUBM TTALS

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

SD- 04 Dr awi ngs
Si di ng; GA

Drawi ngs consi sting of catal og cuts, design and erection draw ngs, shop
coating and finishing specifications, and other data as necessary to
clearly describe design, materials, sizes, |layouts, construction details,
fasteners, and erection. Draw ngs shall be acconpani ed by engi neering
design cal cul ations for the siding panels.

SD- 13 Certificates
Siding; GA. Installation; FIO Accessories; FIO
Certificates attesting that the panels and accessories conformto the
requi renents specified. Certified |laboratory test reports showi ng that the
sheets to be furnished are produced under a continuing quality control
program and that a representative sanple consisting of not |less than 5
pi eces has been tested and has net the quality standards specified for
factory color finish. MIIl certification for structural bolts, siding, and
wal I |iner panels.
I nsul ation; FIO
Certificate attesting that the insulation furnished for the project
contains recovered material, and showi ng an estimated percent of such
recovered material

SD- 14 Sanpl es
Accessories; FIO

One sanple of each type of flashing, trim closure, cap and simlar itens.
Si ze shall be sufficient to show construction and configuration

Siding; FIO

One piece of each type and finish (exterior and interior) to be used, 225 mm
9 inches long, full wdth.

Fast eners; GA
Two sanpl es of each type to be used with statenment regardi ng intended use.

If so requested, random sanples of bolts, nuts, and washers as delivered to
the jobsite shall be taken in the presence of the Contracting Oficer and
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provided to the Contracting Officer for testing to establish conpliance
wi th specified requirenents.

I nsul ation; FIO

One piece of each type to be used, and descriptive data covering
installation.

Gaskets and I nsul ati ng Conpounds; FIO
Two sanpl es of each type to be used and descriptive data
Seal ant; FIO
One sanple, approximately 0.5 kg, 1 pound, and descriptive data.
vall Liners; FIO
One piece, 225 mm 9 inches long, full wdth.
1.4 DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undanmaged condition
and stored out of contact with the ground. Materials shall be covered with
weat hertight coverings and kept dry. Storage acconmodati ons for netal
siding shall provide good air circulation and protection from surface

st ai ni ng.

1.5 WARRANTI ES

The Contractor shall provide a weather tight warranty for the metal siding
for a period of 20 years to include siding panel assenbly, 10 years agai nst
the wear of color finish, and 10 years against the corrosion of fasteners
caused by ordinary wear and tear by the elenents. The warranties shal
start upon final acceptance of the work or the date the Government takes
possessi on, whichever is earlier.

PART 2 PRODUCTS
2.1 SI DI NG

Panel s shall be steel or alum numand shall have a mill or factory color

finish as required by the Task Order. Length of sheets shall be sufficient

to cover the entire height of any unbroken wall surface when |ength of run
is 9 m30 feet or less. When length of run exceeds 9 m 30 feet, each

sheet in the run shall extend over two or nore spans. Sheets |onger than 9
m 30 feet may be furnished if approved by the Contracting Oficer. Wdth

of sheets with overlapping configurations shall provide not |ess than 600 mm
24 inches of coverage in place , and those with interlocking ribs shal
provide not |ess than 300 nmm 12 i nches of coverage in place.

2.1.1 val | Panel s
Wal | panels shall have edge configurations for overlappi ng adj acent sheets
or interlocking ribs for securing adjacent sheets as required by the Task
Order. Wall panels shall be fastened to framework using exposed or
conceal ed fasteners as required by the Task O der

2.1.2 St eel Panel s
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Zinc-coated steel conform ng to ASTM A 653/ A 653M al um num zi nc all oy
coated steel conformng to ASTM A 792/ A 792M AZ 55 50 coating (as required
by the Task Order); or alum numcoated steel conformng to ASTM A 463/ A 463M
Type 2, coating designation T2 65. Uncoated wall panels shall be 0.6 mm
0.024 inchthick mininmum Prior to shipment, mll finish panels shall be
treated with a passivating chenmical and oiled to inhibit the formation of

oxi de corrosion products. Panels that have becone wet during shipnment but
have not started to oxidize shall be dried, retreated, and re-oil ed.

.1.3 Al um num Panel s

Al oy conformng to ASTM B 209M ASTM B 209, tenper as required for the
form ng operation, mninmm0.8 mm 0.032 inch thick

1.4 Factory I nsul ated Panel s

Insul ated wall panels shall be factory-fabricated units with insulating
core between netal face sheets, securely fastened together and uniformy
separated with rigid spacers; facing of steel or alum num of conposition
and gauge specified for siding; and constructed to elim nate condensation
on interior of the panel as required by the Task Order. Panels shall have
a factory color or mill finish as required by the Task Order. Insulation
shal |l be conpatible with adjoining materials; nonrunning and nonsettling;
capable of retaining its Rvalue for the life of the nmetal facing sheets;
and unaffected by extremes of tenperature and hum dity. The assenbly shal
have a flane spread rating not higher than 25 or 75, and snoke devel oped
rati ng not higher than 50 or 100 when tested in accordance with ASTME 84
as required by the Task Order. The insulation shall remain odorless, free
fromnold, and not beconme a source of food and shelter for insects. Panels
shall be not less than 200 nm 8 inches wi de and shall be in one piece for
unbr oken wal | hei ghts.

.2 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 on the
drawi ngs. The exterior coating shall be a nominal 0.050 mMmm 2 nil thickness
consi sting of a topcoat of not less than 0.018 M O0.7 m | dry film

t hi ckness and the paint manufacturer's reconmended prinmer of not |ess than
0.025 mMm 1.0 mil thickness. The interior color finish shall consist of the
same coating and dry filmthickness as the exterior. The exterior color
finish shall nmeet the test requirenments specified bel ow

2.1 Salt Spray Test

A sanple 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. |Imediately upon renoval of the panel fromthe
test, the coating shall receive a rating of not Iess than 10, no
blistering, as determ ned by ASTM D 714; 10, no rusting, as determ ned by
ASTM D 610; and a rating of 6, 2.0 to 3.0 nm1/16 to 1/8 inch failure at
scribe, as determ ned by ASTM D 1654.

. 2.2 Formability Test

VWhen subjected to testing in accordance with ASTM D 522 Method B, 3 nm 1/8
i nch diameter mandrel, the coating filmshall show no evidence of
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fracturing to the naked eye.
.2.3 Accel erated Wat hering, Chal ki ng Resi stance and Col or Change

A sanple of the sheets shall be tested in accordance with ASTM D 4587, test
condition for the total hours as required by the Task Order. The coating
shall withstand the weathering test w thout cracking, peeling, blistering,
| oss of adhesion of the protective coating, or corrosion of the base netal.

Protective coating that can be readily renoved fromthe base netal with
tape in accordance with ASTM D 3359, Test Method B, shall be considered as
an area indicating | oss of adhesion. Follow ng the accel erated weat heri ng
test, the coating shall have a chalk rating not less than No. 8 in
accordance with ASTM D 4214 test procedures, and the col or change shall not
exceed 5 CIE or Hunter Lab color difference (delta E) units in accordance
with ASTM D 2244. For sheets required to have a |l ow gloss finish, the
chal k rating shall be not |ess than No. 6 and the color difference shall be
not greater than 7 units.

.2.4 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

.2.5 | mpact Resi stance

Fact ory- pai nted sheet shall wi thstand direct and reverse inpact in
accordance with ASTM D 2794 13 mm 0. 500 i nch di aneter hem spherical head
i ndenter, equal to 6.7 tinmes the netal thickness in nm expressed in
Newt on-neters, 1.5 times the nmetal thickness in mls, expressed in

i nch-pounds, with no | oss of adhesion

.2.6 Abr asi on Resi stance Test

VWhen subjected to the falling sand test in accordance with ASTM D 968,

Met hod A, the coating systemshall withstand a mnimumof 80 liters of sand
bef ore the appearance of the base netal. The term "appearance of base
metal" refers to the nmetallic coating on steel or the al um num base net al

.3 ACCESSORI ES

Flashing, trim metal closure strips, caps, and simlar nmetal 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 chlorided prenolded to match configuration
of the panels and shall not absorb or retain water.

.4 FASTENERS

Fasteners for steel panels shall be zinc-coated steel, alum num corrosion
resisting steel, or nylon capped steel, type and size specified bel ow or as
ot herwi se approved for the applicable requirenments. Fasteners for alum num
panel s shall be alum numor corrosion resisting steel. Fasteners for
attaching wall panels to supports shall provide both tensile and shear
strength of not |ess than 3340 N 750 pounds per fastener. Fasteners for
accessories shall be the manufacturer's standard. Exposed wall fasteners
shall be color finished or provided with plastic color caps to match the
panel s. Nonpenetrating fastener systemfor wall panels using conceal ed
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clips shall be manufacturer's standard for the system provided.
4.1 Screws

Screws shall be as recomended by the nmanufacturer

4.2 End- Wl ded St uds

Aut omat i c end-wel ded studs shall be shoul dered type with a shank di aneter
of not less than 5 mm 3/16 inch and cap or nut for hol ding panel s agai nst
t he shoul der.

.4.3 Expl osi ve Actuated Fasteners

Fasteners for use with explosive actuated tools shall have a shank of not
less than 3.68 nm 0.145 inch with a shank | ength of not less than 13 mMm 1/2
inch for fastening panels to steel and not less than 25 mm 1 inch for
fastening panels to concrete.

.4.4 Blind Rivets

Blind rivets shall be alumnumwith 5 mm 3/16 i nch nom nal dianeter shank
or stainless steel with 3 nm1/8 inch nom nal dianeter shank. R vets shal
be threaded stemtype if used for other than the fastening of trim R vets
with hollow stens shall have cl osed ends.

.4.5 Bol ts

Bolts shall be not |less than 6 nm 1/4 inch dianmeter, shoul dered or plain
shank as required, with proper nuts.

.5 I NSULATI ON

Thermal resistance of insulation shall be not [ess than the R-val ues shown
on the contract drawi ngs. R-values shall be determned at a nean
tenperature of 24 degrees C 75 degrees F in accordance with ASTM C 518

I nsul ation shall be a standard product with the insulation manufacturer
factory-marked or identified with insulation nmanufacturer's name or
trademark and R-value. |Identification shall be on individual pieces or

i ndi vi dual packages. Bl anket insulation shall have a facing as specified
i n paragraph VAPOR RETARDER Insul ation, including facings, shall have a
flane spread and a snoke devel oped rating, as required by the Task O der
when tested in accordance with ASTME 84. The stated R-value of the

i nsul ation shall be certified by an independent Regi stered Professiona
Engineer if tests are conducted in the insulation manufacturer's |aboratory.

.6 VAPOR RETARDER

.6.1 Vapor Retarders as Integral Facing

Insul ation facing shall have a perneability of 1.15 ng per Pa-second-square
meter 0.02 permor |ess when tested in accordance with ASTM E 96. Facing

shall be of reinforced foil with a vinyl finish or sheet vinyl; except that
unreinforced foil with a natural finish may be used in conceal ed | ocati ons.
Faci ngs and finishes shall be factory applied.

.6.2 Vapor Retarders Separate from I nsul ation

Vapor retarder material shall be polyethyl ene sheeting conformng to ASTM D
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4397. A single ply of 0.25 mm 10 m | polyethyl ene sheet or, at the
Contractor's option, a double ply of 0.15 mMm 6 m | pol yet hyl ene sheet shal
be used. A fully conpatible polyethyl ene tape which has equal or better
wat er vapor control characteristics than the vapor retarder material shal
be provided. A cloth industrial duct tape in a utility grade shall also be
provided to use as needed to protect the vapor retarder from puncturing.

2.7 WALL LI NERS

vall liners shall be 0.6 nm0.024 inch thick mninmmfor alum numor 0.45 mm
0.018 inch thick mnimumfor steel with the sane conposition specified for

siding, and formed or patterned to prevent wavi ness and distortion, and

shall extend fromfloor to a height as required by the Task Order. Matching
metal trimshall be provided at base of wall liner, top of wall liner

around openings in walls and over interior and exterior corners. Wl

liners shall have the same factory color finish as specified for the wall
panels. Colors shall be as indicated.

2.8 SEALANT

Seal ant shall be an elastoneric type containing no oil or asphalt. Exposed
seal ant shall be colored to match the applicable building color and shal
cure to a rubberlike consistency.

2.9 GASKETS AND | NSULATI NG COVPOUNDS

Gaskets and insul ati ng conpounds shall be nonabsorptive and suitable for
i nsul ating contact points of inconpatible materials. Insulating conpounds
shal | be nonrunning after drying.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall be in accordance with the manufacturer's erection
instructions and drawings. Dissimlar materials which are not conpatible
when contacting each other shall be insulated fromeach other by neans of
gaskets or insulating compounds. |Inproper or nislocated drill holes shal
be plugged with an oversize screw fastener and gasketed washer; however,
panel s 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 fromseal ant, netal cuttings, hazardous burrs, and ot her
foreign material. Stained, discolored, or damaged sheets shall be renoved
fromthe site.

3.1.1 Si ding and Accessories

Siding shall be applied with the |ongitudinal configurations in the
vertical position. Accessories shall be fastened into fram ng nenbers,
except as ot herwi se approved. Cosure strips shall be provided as

i ndi cated and where necessary to provi de weat hertight construction

3.1.1.1 Lap Type Panels with Exposed Fasteners

End | aps shall be nade over fram ng nenbers with fasteners into framng
menbers approximately 50 mm 2 inches fromthe end of the overlappi ng sheet.
Side laps shall be laid away fromthe prevailing winds. Spacing of
fasteners shall present an orderly appearance and shall not exceed: 200 nm
8 inches on center at end | aps of siding, 200 nm8 i nches on center at
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connection of siding to internedi ate supports, and 450 mm 18 i nches on
center at side | aps of siding except when otherw se approved. Side and end
| aps of siding and joints at accessories shall be sealed. Fasteners shal
be installed in straight lines within a tolerance of 13 mm1/2 inch in the
| ength of a bay. Fasteners shall be driven normal to the surface and to a
uni form depth to seat the gasketed washers properly.

.1.1.2 Conceal ed Fastener Wall Panel s

Panel s shall be fastened to fram ng nembers with conceal ed fastening clips
or other conceal ed devices standard with the manufacturer. Spacing of
fastening clips and fasteners shall be in accordance with the
manufacturer's witten instructions. Spacing of fasteners and anchor clips
al ong the panel interlocking ribs shall not exceed 300 nmm 12 i ncheson
center except when ot herw se approved. Fasteners shall not puncture netal
sheets except as approved for flashing, closures, and trim exposed
fasteners shall be installed in straight lines. Interlocking ribs shall be
sealed with factory-applied sealant. Joints at accessories shall be seal ed.

-- BEnd of Section --
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SECTI ON 07510

BUI LT- UP ROOFI NG

PART 1 GENERAL

1.

1 REFERENCES

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

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

ASTM C 208 (1995) Cellulosic Fiber Insulating Board

ASTM C 728 (1997) Perlite Thermal Insulation Board

ASTM C 1153 (1997) Location of Wt Insulation in
Roofing Systens Using Infrared | magi ng

ASTM C 1177/ C 1177M (1996) d ass Mat Gypsum Substrate for Use
as Sheat hi ng

ASTM D 41 (1994) Asphalt Priner Used in Roofing,
Danpproofing, and \Water proofi ng

ASTM D 43 (1994) Coal Tar Prinmer Used in Roofing,
Danpproofing, and \Water proofi ng

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt
Used in Roofing and Water proofing

ASTM D 227 (1998) Coal - Tar Saturated Organic Felt
Used in Roofing and Water proofing

ASTM D 312 (1995a) Asphalt Used in Roofing

ASTM D 450 (1996) Coal -Tar Pitch Used in Roofing,
Danpproofing, and \Water proofi ng

ASTM D 517 (1992) Asphalt Pl ank

ASTM D 1668 (1997a) d ass Fabrics (Wven and Treat ed)

for Roofing and Water proofing

ASTM D 1863 (1993; R 1996) M neral Aggregate Used on
Built-Up Roofs

ASTM D 2178 (1997) Asphalt dass Felt Used in Roofing
and Wat er pr oofi ng

ASTM D 2626 (1997b) Asphalt-Saturated and Coated
Organic Felt Base Sheet Used in Roofing
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ASTM D 3617 (1983; R 1994) Sanpling and Anal ysis of
New Bui |l t - Up Roof Menbranes

ASTM D 3909 (1997) Asphalt Roll Roofing (G ass Felt)
Surfaced Wth Mneral G anules

ASTM D 4022 (1994) Coal Tar Roof Cenent, Asbestos
Cont ai ni ng

ASTM D 4586 (1993) Asphalt Roof Cenent, Asbestos Free

ASTM D 4601 (1998) Asphalt-Coated d ass Fi ber Base

Sheet Used in Roofing

ASTM D 4897 (1998) Asphalt-Coated d ass-Fi ber Venting
Base Sheet Used in Roofing

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825c (1998) Approval Guide Building Materials
1.2 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-08 Statenents

I nspection; GA

The inspection procedure for roofing installation, prior to the start of
roofi ng work.

SD- 13 Certificates

Bitunen; FIO Felt; FIO
Certificates of Compliance for felts and bitunens.
Cants; FIO
Certificate attesting that the fiberboard furnished for the project
contains recovered material, and showi ng an estimated percent of such
recovered material

1.3 STORAGE OF MATERI ALS
Felts, fabrics, and roll roofing shall be kept dry before, during, and
after delivery to the site and shall be stored in an encl osed buil ding or
in aclosed trailer, and stored on end 1 level high. Felt rolls shall be
mai nt ai ned at a tenperature above 10 degrees C 50 degrees F for 24 hours
i medi ately before laying. Aggregate shall be kept dry as defined by ASTM
D 1863.

PART 2 PRODUCTS

SECTI ON 07510 Page 4



ABATE

1 PRI MER

ASTM D 41 for asphalt roofing systenms; ASTM D 43 for coal -tar roofing
syst ens.

.2 Bl TUMVEN

2.1 Asphal t

ASTM D 312, Type II1l on slopes from21 nmper m1l/4 inch per foot up to and
i ncluding 250 mm per m 3 inches per foot; Type IV on slopes above 250 nm
per m3 inches per foot. Bills of lading shall indicate the flash point

and equi vi scous tenperature (EVT) or this information shall be shown on
| abel s for each container of asphalt.

. 2.2 Coal - Tar Bi tunen

ASTM D 450, Type 111, for 21 nmper m1/4 inch per foot slope as an option
to asphalt.

.3 Bl TUM NOUS CEMENT

ASTM D 4586 for use with asphalt roofing systenms. ASTM D 4022 for use with
coal -tar roofing systens; preference shall be given to cenents whose
mneral fillers exclude asbestos fibers.

.4 CANTS

Cants shall be nmade fromtreated wood or treated fi berboard not |ess than
89 mMm 3-1/2 inches high or perlite board, as required by the Task Order
cut to reduce change in direction of the nenbrane to 45 degrees or |ess.
Treated wood shall be of water-borne preservative-treated material as
specified in Section 06100ROUGH CARPENTRY. Perlite and fiberboard shal
contain the highest practicable percentage of materials which have been
recovered or diverted fromsolid waste (e.g., postconsuner waste), but not
i ncluding material reused in a manufacturing process. Were two materials
have conparabl e price and performance, the one having the higher recovered
material content shall be selected. Fiberboard shall conformto ASTM C 208
with a mninmumrecovered material content of 80 percent, treated with

si zing, wax or bitum nous inpregnation. Perlite board shall conformto
ASTM C 728with a mini numrecovered material content of 23 percent of the
expanded perlite portion of the board.

.5 FELT

.5.1 Base Sheet

Base sheet shall conformto ASTM D 4601, Type Il, with no perforations.
.5.2 Venting | norgani c Base Sheet

ASTM D 4897, Type I1.

.5.3 d ass Roofing Felt

ASTM D 2178, Type IV or VI, except felts for coal tar systens shall be

i npregnated with a bitum nous resin coating which is conpatible with coa
tar bitunen.

SECTI ON 07510 Page 5



ABATE

.5.4 Organic Felt Base

ASTM D 2626 for use with asphalt roofing system

.5.5 Organic Felt

ASTM D 226 for use with asphalt roofing systemand ASTM D 227 for use with
coal -tar roofing system Oganic felts may be used for bitunmen stops, and
edge envel opes.

.6 M NERAL- SURFACED ROLL ROOFI NG

ASTM D 3909.

.7 NAI LS AND FASTENERS

Nai |l s and fasteners shall be an approved type recommended by the roofing
felt manufacturer. Fasteners for steel or concrete deck shall conformto
FM P7825c for Cass | roof deck construction, to withstand an uplift
pressure of 440 kg per square nmeter. 90 pounds per square foot.

.8  AGGREGATE SURFACI NG MATERI ALS

Crushed stone, gravel, or crushed slag conformng to ASTM D 1863. Subj ect
to approval, other materials may be used when bl ended to the grading

requi renents of ASTM D 1863. Aggregate shall be |ight-col ored and opaque.
.9 WALKWAY SURFACES

.9.1 M neral Asphalt Pl ank

ASTM D 517, mininmum19.1 mm (3/4 inch) 3/4 inch thick

.9.2 Concrete Sl ab

Precast Concrete 20.7 MPa, 300 x 600 x 63 mm 3000 psi, 12 x 24 x 2-1/2
i nches.

.10 WOVEN GLASS FABRI C

ASTM D 1668, Type |I for asphalt roofing systenms and Type Il for coal-tar
roofing systens.

11 I NSULATI ON

I nsul ation shall be fiberboard, conposite board, expanded perlite, mnera
fiber, or polyisocyanurate, as specified in Section 07220 ROOF | NSULATI ON.
Top layer shall be m nimum 19 mm 3/4 inch thick fiberboard, mneral fiber
or perlite.

.12 @ ass Mat Gypsum Roof Board

@ ass mat gypsum roof board shall be in accordance with ASTM C 1177/ C 1177M

flanme spread - 0, snoke devel oped - 0, 3446 kpa 500 psi Class A

non- conbusti ble. The glass mat gypsum roof board shall be a mninum6.35 mm
1/4 inch thickness.

.12 FLASHI NGS
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Bi tum nous flashings in accordance with these specifications shall be used
t hr oughout unl ess ot herwi se specified or indicated.

PART 3 EXECUTI ON
3.1 COORDI NATI ON

The entire roofing system excluding flood coat and aggregate surfacing,
shall be finished in 1 operation up to the Iine of term nation at end of
day's work. @ aze coating may be considered part of the flood coat as
specified in paragraph GLAZE COAT. Phased construction will not be
permtted.

3.1.1 I nsul ati on

Application of roofing shall imediately follow application of insulation
as a continuous operation. Roofing operations shall be coordinated with
i nsulation work so that all roof insulation applied each day is

wat er proofed the same day. Insulation is specified in Section 07220RO0F
| NSULATI ON.

3.1.2 Sheet Met al wor k

Roofi ng operations shall be coordinated with sheet nmetal work so that sheet
metal itenms are installed to permt continuous roof surfacing operations
the sane day felts are installed. Sheet nmetalwork is specified in Section
07600 SHEET METALWORK, GENERAL.

3.2 ENVI RONVENTAL CONDI TI ONS

Air tenmperature shall be above 4 degrees C 40 degrees F and there shall be
no visible ice, frost, or noisture on the roof deck at the time roofing is
i nstall ed.

3.3 PREPARATI ON REQUI REMENTS

The substrate construction of a bay or section of the building shall be
conpl eted before roofing work i s begun thereon. Roofing applied directly
on concrete shall not be schedul ed until frothing or bubbling does not
occur when hot bitunmen is applied to the concrete and until the hot bitunen
sticks tightly to the concrete. Vents and other itenms penetrating the roof
shal | be secured in position and properly prepared for flashing. Nailers,
curbs and other itens attached to roof surface shall be in place before
roofing is begun.

3.4 | NSTALLATI ON OF CANTS

Cants shall be installed in the angles formed between the roof and walls or
other vertical surfaces. Cants shall be laid in a solid coat of bitum nous
cenment just prior to laying the roofing plies. Cants shall be continuous,
and shall be installed in lengths as long as practicable. Additional cants
are not required at |ocations where cast-in-place cants are integrally
formed with the structural deck or roof fill.

3.5 CONDI TI ON OF SURFACES
Surfaces shall be inspected and approved i medi ately before application of

roofing and flashings. The roofing and flashings shall be applied to a
snooth and firmsurface free fromice, frost, visible noisture, dirt,
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projections, and foreign materials. Prior to application of primer on
precast concrete decks, joints shall be covered with a 100 nm 4 inch strip
of roofing felt, enbedded in and coated wi th bitum nous cenent.

.6 MECHANI CAL APPLI CATI ON DEVI CES

Mechani cal application devices shall be nounted on pneumatic-tired wheels,
and shall be designed and mmintained to operate without danmagi ng the
i nsul ati on, roofing nenbrane, or structural conponents.

.7 PRI M NG

Concrete surfaces to receive bitunen shall be uniformy coated with primner
at a rate of not less than 0.4 L per msquare (1 gallon per square) 1
gal l on per square and allowed to dry. Prinmer shall be conpatible with the
bi tunen to be used.

.8 HEATI NG OF BI TUVEN

Asphalt shall not be heated higher than 24 degrees C 75 degrees F above the
EVT or 10 degrees C 50 degrees below the flash point or 274 degrees C 525
degrees F (maxi mun) whichever is lower. EVT and flash point tenperatures
of asphalt in the kettle shall be conspicuously posted on the kettle. Coa
tar bitumen shall not be heated above 218 degrees C. 425 degrees F. as
recommended by the roofing manufacturer. Heating kettles shall be provided
with automatic thernostatic controls and an accurate thernoneter. Kettle
operators shall be in attendance at all times during the heating to ensure
that the maxi mumtenperature specified is not exceeded. Equi pnment
utilizing flame-heat shall not be placed on the roof.

.9 Bl TUMEN STOPS

Bi tumen stops shall be installed at roof edges, openings and vertica
projections before application of roofing plies unless otherw se
recomended by the manufacturer's printed instructions. Bitumen stops
shall be formed of two 450 nm 18 inch wide strips of organic felt. Two
hundred twenty five millineters N ne inches of the width shall be attached
to the roof surface with 225 nm 9 inches extendi ng beyond the edge. The
first strip shall be applied in a 225 mnm 9 inch wi de | ayer of bitum nous
roofing cenent and nailed 13 mm 1/2 inch fromthe roof edge at 150 mm 6
inch spacing. The second strip shall be applied to the first in a 225 mm
9 inch wi de nopping of bitunen. The free portion of each strip shall be
protected from damage throughout the roofing period. After the roofing
plies are in place, the free portion of each strip shall be fol ded back
over the roofing nenbrane and enbedded in a continuous coating of

bi t um nous cenment and secured with roofing nails spaced 75 nm 3 i nches on
centers.

.10 Bl TUMEN APPLI CATI ON

Asphalt shall be applied within a range of 14 degrees C 25 degrees F bel ow
to 14 degrees C 25 degrees F above the EVI. Tenperature of coal-tar
bitumen at the tinme it is applied shall be in accordance with the bitunen
manuf acturer's recommendati ons. Application tenperatures shall be neasured
at the nop bucket or mechanical applicator. Bitunen at a tenperature bel ow
t he recomended tenperature shall be returned to the kettle. Each |ayer of
felt shall be laid in not less than 0.97 kg (20 pounds) 20 pounds nor nore
than 1.7 kg (35 pounds) 35 pounds of asphalt per square nmeter or not |ess
than 1.4 kg 30 pounds nor nore than 1.7 kg 35 pounds of coal -tar bitunen
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per square nmeter. \Were solid noppings are required, the follow ng
requi renents as evidenced in any one roof cut-out sanple shall apply:

a. Overlapping voids between two or nore plies are not acceptable.

b. The maxi mum | ength of any individual void that is encapsulated in
bi tunen shall be 50 nm 2 inches.

c. The total length of all voids encapsulated in bitunmen shall not
exceed 100 mm 4 i nches between any two plies.

d. Dry voids (the absence of bitunmen between plies) are not
accept abl e.

e. Voids continuous through the speci nen are not acceptabl e.
f. Visual interply nmoisture in voids is not acceptable.
3.11  APPLI CATI ON OF FELTS

Felt plies shall be laid at right angles to the slope of the deck with

m ni mum 150 mMm 6 i nch end-| aps staggered at |east 300 nm 12 inches. Felts
shall be applied in 900 nm 36 inch widths with 24 17 nm 2/3 inch side |aps
and starter sheets 300, 600 and 900 mm 12, 24 and 36 inches w de al ong
eaves to maintain 4 full plies including the base sheet when used. The
full 900 nm 36 inch width of each ply shall be placed in hot bitunen

i medi ately behind the applicator. A squeegee or broomor follow through
tool shall be used to elimnate air pockets and obtain conpl ete adhesion
between plies. Bitunen shall be visible beyond all edges of each ply as it
is being installed. Plies shall be laid free of winkles, creases or
fishmout hs. Each layer of roofing felt shall be carried up to the top of
the cant. Wbrkers shall not wal k on nopped surfaces when the bitunen is
fluid. For slopes exceeding 42 nmper m1/2 inch per foot, each felt ply,
ot her than venting base sheet, shall be nailed 50 mm 2 i nches and 150 nm 6
i nches from upper edge with nails spaced 300 mm 12 i nches on centers in
each row

3.11.1 On Gypsum Lightwei ght Concrete or Insulating Concrete Surfaces

One ply of venting inorganic base sheet shall be laid, shingle fashion

wi t hout nopping and with each sheet |apping 100 mm 4 inches over the

previ ous sheet. Each base sheet shall be nailed or fastened at 225 nm 9
inch intervals along | aps and shall also be nailed or fastened at 450 nm 18
inch intervals staggered down the center of the sheet in 2 rows 275 mm 11

i nches apart. Three plies of glass roofing felts shall be inmediately

pl aced shingl e-fashion in solid nopped bitunen over the base sheet as
specified. Felts shall be applied in 900 mm 36 inch widths with 24 17 mm
2/3 inch side |laps and starter sheets 300, 600 and 900 mm 12, 24 and 36

i nches wi de along eaves to maintain 3 full plies over the base sheet.

3.11.2 On Concrete or Insul ation Surfaces

Four plies of 900 nm 36 inch wide glass roofing felts shall be placed
shi ngl e-fashion in solid nopped bitumnen.

3.12 MECHANI CAL FASTENI NG

Nai |l s and fasteners for securing roofing shall be flush driven through fl at
nmetal di sks of not less than 25 mm 1 inch dianmeter. Metal disks may be
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omtted where heads of fasteners are equivalent in size to the 25 nm1 inch
di aneter disks. Fasteners, when required, shall be spaced within 20
percent of the indicated spacing dinmensions. There shall be no | ess than
the total nunmber of indicated fasteners in any 10 square neter 100 square
feet area. Fastener pull-out resistance shall be not |ess than 180 N 40
pounds each.

3.13 PROTECTI ON OF APPLI ED ROOFI NG

At end of day's work or whenever precipitation is inmmnent, the termnated
edge of built-up roofing shall be sealed with 2 full width strips of
roofing felt set in and coated with bitum nous cenent. One half-w dth of
the strips shall be extended up and over the finished roofing and the other
hal f-w dt h extended out and onto the bare roof deck. Sealing strips shal
be renoved before continuing installation of roofing. To facilitate
sealing, term nation edges may be straightened with pieces of insulation
board which shall be renoved when work is resuned.

3.14 FLASHI NGS

Fl ashi ngs shall be provided over cants in the angles fornmed at walls and

ot her vertical surfaces and where required to nake the work watertight.

Bi tum nous fl ashi ngs described bel ow shall be used, except where netal
flashings are specified in other sections of the specifications. Flashings
shall be provided and installed imediately after the top ply of felt is

pl aced and before the flood coat and aggregate are placed, adjacent to the
flashing. Mbdified bitum nous flashing may be used when it is specified in
t he roofing manufacturer's instructions.

3.14.1 Base Fl ashings

Base Fl ashings shall be a 3-ply system usi ng woven glass fabric, laid in
roofing cenent, with mneral surfaced roll roofing as the outer ply. The
top of the base flashing shall be at |east 200 mm 8 i nches above the roof
menbrane surface. Mneral surfaced roofing strips shall be cut fromthe
width of the rolls, and shall extend fromthe reglet or top of curb onto
the roof at |east 50 mm 2 inches beyond the w dest flashing ply. Laps
shall be well cenented, and where possible, shall be shingled in a
direction down slope or away fromthe prevailing wind. The top edge of
base flashing systens shall be nailed a maxi nrum of 200 mm 8 i nches on
center.

3.14.2 Strip Fl ashings

Sheet netal flashings, bitunen stops and gravel stops installed over the
roofing top ply shall be strip flashed with 2 layers of roofing felt, 225
mm 9 inches and 300 mm 12 i nches wi de and successively cenmented in place.

3.14.3 Valleys and R dges

Felt plies shall continue across valleys and ridges and term nate

approxi mately 300 mm 12 inches fromthe valley or ridge. Exposed |ap shal
termnate on a line approximately 300 mm 12 inches from and parallel to
the valley or ridge. Two plies of roofing felt 225 mMm 9 i nch wi de bottom
ply, and 300 mm 12 inch wide top ply, shall be successively nopped-in over
each felt line of term nation

3.15  WALKWAYS
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Wal kways shall be mneral -surfaced asphalt planks, back-nmopped and enbedded
in the flood coat prior to aggregate surfacing, concrete slab, or netal
grid, as required by the Task Order, and shall be |l ocated as indicated.

.16 AGGREGATE SURFACI NG

After roofing felts have been laid and flashings installed, the roof
surface, except for cants, shall be flood-coated uniformy with 2.9 kg 60
pounds of hot asphalt per square neter per square or 3.7 kg per square meter
75 pounds per square of coal-tar bitunmen if coal-tar roof systemis used.
Aggregate surfacing materials shall be spread on the hot bitunmen at a rate
of 19.5 kg per square neter 400 pounds per square for gravel or 14.6 kg per
square meter 300 pounds per square for other approved surfaci ng aggregate.

.17 GLAZE COAT

@ aze coating shall be used to waterproof conmpleted sections when nore than
one day is required to finish the roofing. |If there is a probability of
rain falling on the felts before the flood coat and aggregate can be
applied, a light glaze coat of bitunmen 0.49 kg to 0.73 kg per square neter
10 to 15 pounds per square, shall be applied over the exposed felts. The
surfacing operation shall be conpleted within 48 hours after application of
the gl aze coat. Were glaze coat is used, surface treatnent shall be

conpl eted as soon as weather conditions permt. Only valleys and | ow areas
that may pond water shall receive glaze coating for fiber glass ply felts
in asphalt bitunen systens when nore than one days are required to finish

t he roofing.

.18 ROOF CUT- QJT TESTS

Roof cut-out sanples shall be taken and anal yzed in accordance with ASTM D
3617 as directed by the Contracting O ficer when there is reason to believe
that deficiencies exist in the roofing menbrane. Wen sanples indicate
deficiencies in the built-up roofing, corrective action shall be taken as
di rect ed.

.19 | NSPECTI ON

The Contractor shall establish and maintain an inspection procedure to
assure conpliance of the installed roofing with the contract requirenents.
Any work found not to be in conpliance with the contract shall be promptly
renoved and repl aced or corrected in an approved manner. |nspection shal

i nclude, but not be limted to, the foll ow ng:

a. Environnmental conditions; number and skill |evel of roofing
wor kers; start and end tinme of various tasks; condition of
substrate.

b. Verification of conpliance of materials before, during, and after
installation.

c. Inspection of condition of equi pnent and accuracy of thernoneters
and netering devices.

d. Inspection of flashings, cants and curbs.

e. Inspection of menbrane placenent, including edge envel opes, wi dths
of starter sheets, |aps, proper use of squeegee, and mechanica
f ast eni ng.

SECTI ON 07510 Page 11
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f. Inspection of application of bitunen, aggregate, and wal kways.
g. Inspection of enbednment of aggregate for required wei ght and
cover age

h. Cutout sanpling and anal ysis as directed.
20 | NFRARED | NSPECTI ON

Ei ght nonths after conpletion of the roofing system the roof surface shal
be inspected using infrared (IR} imaging as specified in ASTM C 1153.
VWere the IR inspection indicates wet insulation, sanple cuts shall be
taken (including a sanple froma suspected dry area) and the noisture
content of insulation shall be determi ned. Insulation shall be replaced
where noi sture content exceeds the follow ng values: wood fiber: 30
percent, glass fiber: 25 percent, perlite board: 25 percent, and

pol yuret hane: 60 percent. Wet insulation, overlying roofing and

sanpl e-cut areas shall be replaced as directed.

-- BEnd of Section --
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SECTI ON 07600

SHEET METALWORK, GENERAL

PART 1 GENERAL

1.

1 REFERENCES

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

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

ASTM A 167 (1996) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM B 32 (1996) Sol der Metal

ASTM B 209 (1996) Al umi num and Al um num Al | oy Sheet
and Pl ate

ASTM B 221 (1996) Al umi num and Al um num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

ASTM B 370 (1992) Copper Sheet and Strip for Building

Construction

ASTM D 226 (1997) Asphalt-Saturated Organic Felt Used
i n Roofing and Wt er proofing

ASTM D 543 (1995) Evaluating the Resistance of
Pl astics to Chem cal Reagents

ASTM D 822 (1996) Conducting Tests on Paint and
Rel ated Coatings and Materials Using
Filtered Open-Fl ame Carbon-Arc Exposure

Appar at us
ASTM D 828 (1993) Tensile Properties of Paper and
Paper board Usi ng
Const ant - Rat e- of - El ongat i on- Appar at us
ASTM D 1784 (1996) Rigid Poly(Vinyl Chloride) (PVQO
Conmpounds and Chl ori nated Pol y(Vi nyl
Chl oride) (CPVC) Conpounds
ASTM D 2822 (1991; R 1997) Asphalt Roof Cenent

ASTM D 3656 (1994) Insect Screening and Louver Coth
Wbven from Vi nyl - Coated d ass Yarns

ASTM D 4022 (1994) Coal Tar Roof Cenent, Asbestos

SECTI ON 07600 Page 3



ABATE

Cont ai ni ng
ASTM D 4586 (1993) Asphalt Roof Cenent, Asbestos Free
ASTM E 96 (1995) water Vapor Transm ssion of
Material s

I NSECT SCREENI NG WEAVERS ASSOCI ATI ON (1 SWA)

I SWA I W5 089 (1990) Recommended Standards and
Specifications for Insect Wre Screening
(Wre Fabric)

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS NATI ONAL ASSOC! ATI ON
( SMACNA)

SMACNA- 02 (1993; Errata) Architectural Sheet Metal
Manual

1.2 GENERAL REQUI REMENTS

Sheet netal work shall be acconplished to form weat hertight construction
wi t hout waves, warps, buckles, fastening stresses or distortion, and shall
al l ow for expansion and contraction.

1.2.1 Coor di nati on

Cutting, fitting, drilling, and other operations in connection with sheet
metal required to accomodate the work of other trades shall be perforned
by sheet metal nechanics. Application of bitum nous strip flashing over
various sheet netal itenms is covered in Section 07510 BU LT- UP ROOFI NG
Installation of sheet nmetal itens used in conjunction with roofing shall be
coordinated with roofing work to permt continuous roofing operations.

1.3 SUBM TTALS

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

SD- 04 Dr awi ngs
Materials; GA

Drawi ngs of sheet netal itenms showi ng wei ghts, gauges or thicknesses; types
of materials; expansion-joint spacing; fabrication details; and
installation procedures.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Material s shall be adequately packaged and protected during shipnment and
shal | be inspected for damage, danmpness, and wet-storage stains upon
delivery to the jobsite. Materials shall be clearly |abeled as to type and
manuf acturer. Sheet netal itenms shall be carefully handled to avoid
damage. Materials shall be stored in dry, ventilated areas until

i medi ately before installation.

PART 2 PRODUCTS
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.1 MATERI ALS

Lead, |ead-coated netal, and gal vani zed steel shall not be used. Any netal
listed by SMACNA-02 for a particular itemmy be used, unless otherw se
specified or indicated. Materials shall conformto the requirenents
specified bel ow and to the thicknesses and configurations established in
SMACNA-02. Different itens need not be of the same netal, except that if
copper is selected for any exposed item all exposed itens shall be copper.
1.1 Accessori es

Accessories and other itens essential to conplete the sheet netal
installation, though not specifically indicated or specified, shall be
provi ded.

1.2 Al um num Ext rusi ons

ASTM B 221, Alloy 6063, Tenper T5.

. 1.3 Bi t um nous Cenent

Type | asphalt cenent conformng to ASTM D 2822 or ASTM D 4586. For coal
tar roofing; coal tar cenent conformng to ASTM D 4022.

.1.4 Seal ant

Unl ess ot herwi se specified, sealant shall be an el astoneric weat her
resi stant sealant as specified in Section 07900 JO NT SEALI NG

.1.5 Fast eners

Fasteners shall be conpatible with the fastened material and shall be the
type best suited for the application.

.1.6 Fel t

ASTM D 226, Type |I.

1.7 Pol yvi nyl Chloride (PVC) Reglets

ASTM D 1784, C ass 14333D, 1.9 mm 0. 075 inch m ni mum t hi ckness.
.1.8 Alumnum Al l oy Sheet and Pl ate

ASTM B 209, anodi zed clear or colored, as required by the Task Order, form
all oy, and tenper appropriate for use.

.1.9 Copper

ASTM B 370, Tenper H 00.

.1.10 St ai nl ess Steel

ASTM A 167, Type 302 or 304; fully anneal ed, dead soft tenper.
.1.11 Sol der

ASTM B 32, 95-5 tin-antinony.
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2.1.12 Thr ough-Wal | Fl ashi ng

a. Electro-sheet copper not less than 0.14 kg, 5 ounces, factory
coated both sides with acid- and al kali-resistant bitum nous
conmpound not |ess than 1.8 kg per square neter 6 ounces per square
foot or factory covered both sides with asphalt-saturated cotton
fabric, asphalt saturated glass-fiber fabric, or with 18 kg 40
poundr ei nf or ced kraft paper bonded with asphalt.

b. Stainless steel, Type 304, not less than 0.08 mm 0.003 inch thick
conpl etely encased by and permanently bonded on both sides to 23 kg
50 pound high strength bitum nized crepe kraft paper, using hot
asphalt, heat, and pressure.

c. Nonreinforced, waterproof, inperneable extruded el astoneric single
ply sheeting not less than 0.76 mm 30 mls thick.

d. 0.09 kg Three ounce copper sheet, with 0.05 nm2 mls of dense,
cl ear, polyethylene sheet bonded to each side of the copper

e. Oher through-wall flashing material may be used provided the
foll owi ng performance criteria are net.

(1) No cracking or flaking when bent 180 degrees over a 0.8 mm
1/ 32 inch mandrel and rebent at the same point over the sanme
mandrel in an opposite direction at O degree C. 32 degrees F

(2) Water vapor perneability not nmore than 115 ng per Paper
second per square nmeter (2 perns) 2 pernms when tested in
accordance with ASTM E 96.

(3) M nimum breaking strength of 24 kgf/15 nm 90 pounds per inch
width in the weakest direction when tested in accordance with ASTM
D 828.

(4) No visible deterioration after being subjected to a 400-hour
direct weathering test in accordance with ASTM D 822.

(5) No shrinkage in length or width and | ess than 5 percent |oss
of breaking strength after a 10-day i mmersion, per ASTM D 543, in
5 percent (by weight) solutions, respectively, of sulfuric acid,
hydrochl oric acid, sodium hydroxide or saturated linme (cal cium
hydr oxi de) .

2.1.13 Louver Screen
Type | commercial bronze, Type Il carbon steel, Type |1l alum num all oy
i nsect screening conforming to I SWA IW5 089 or Plastic-coated glass fiber
mesh and | ouver cloth conform ng to ASTM D 3656 as required by the Task
O der.

PART 3 EXECUTI ON

3.1 GENERAL
Itenms such as gutters, downspouts and | ouvers shall be fabricated in

conformance wi th SMACNA- 02 and as indicated. Unless otherw se specified or
i ndi cated, exposed edges shall be folded back to forma 13 nm (1/2 inch)
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1/2 inch hemon the conceal ed side, and bottom edges of exposed vertica
surfaces shall be angled to formdrips. Bitum nous cenment shall not be
pl aced in contact with roofing nenbranes other than built-up roofing.

.2 EXPANS|I ON JO NTS

Expansion joints shall be provided as indicated. Expansion joints in

conti nuous sheet netal shall be provided at 12.0 nmeter 40 foot intervals
for copper and stainless steel and at 9.6 nmeter 32 foot intervals for

al um num except extruded al um num gravel stops and fasci ae which shal

have expansion joints at not nore than 3.6 nmeter 12 foot spacing. Joints
shall be evenly spaced. An additional joint shall be provided where the

di stance between the |ast expansion joint and the end of the continuous run
is nmore than half the required interval spacing.

.3 PROTECTI ON OF ALUM NUM

Al um num shall not be used where it will be in contact with copper or where
it wll contact water which flows over copper surfaces. Alum numthat wll
be in contact with wet or pressure-treated wood, nortar, concrete, nmasonry,
or ferrous nmetals shall be protected agai nst gal vanic or corrosive action
by one of the follow ng nethods:

.3.1 Pai nt

Al um num surfaces shall be solvent cleaned and gi ven one coat of
zi nc-nol ybdat e prinmer and one coat of alum num paint as specified in
Section 09900 PAI NTI NG GENERAL.

.3.2 Nonabsor pti ve Tape or CGasket

Nonabsorptive tape or gasket shall be placed between the adjoining surfaces
and cenented to the alum num surface using a cenent conpatible with
al um num

.4 CONNECTI ONS AND JO NTI NG
4.1 Sol deri ng

Sol dering shall apply to copper, and stainless steel itens. Edges of sheet
metal shall be pretinned before soldering is begun. Soldering shall be
done slowy with well heated soldering irons so as to thoroughly heat the
seans and conpletely sweat the solder through the full wi dth of the seam
Edges of stainless steel to be pretinned shall be treated with sol dering
acid flux. Soldering shall followinmrediately after application of the
flux. Upon conpletion of soldering, the acid flux residue shall be

t horoughly cl eaned fromthe sheet nmetal with a water sol ution of washing
soda and rinsed with clean water.

.4.2 Ri veting

Joints in alum num sheets 1.0 mm 0. 040 inch or less in thickness shall be
mechani cal | y made

.4.3 Seami ng
Fl at -1 ock and sol dered-1ap seans shall finish not Iess than 25 nm 1 inch

wi de. Unsol dered plain-lap seans shall lap not | ess than 75 mB i nches
unl ess otherw se specified. Flat seans shall be nade in the direction of
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the fl ow.
3.5 CLEATS

A continuous cleat shall be provided where indicated or specified to secure
| oose edges of the sheet netalwork. Butt joints of cleats shall be spaced
approximately 3 mm 1/8 inch apart. The cleat shall be fastened to
supporting wood construction with nails evenly spaced not over 300 mi2

i nches on centers. \Were the fastening is to be nade to concrete or
masonry, screws shall be used and shall be driven in expansion shields set
in concrete or nasonry.

3.6 QUTTERS AND DOMNSPQUTS

Qutters and downspouts shall be installed as indicated. Qutters shall be
supported as indicated or by cleats spaced not |ess than 915 nm (36 i nches)
36 inches apart. Downspouts shall be rigidly attached to the buil ding.
Supports for downspouts shall be spaced according to manufacturer's
reconmendati ons.

3.7 FLASHI NGS

Fl ashi ngs shall be installed at |ocations indicated and as specified bel ow
Sealing shall be according to the flashing manufacturer's recomrendati ons.
Fl ashi ngs shall be installed at intersections of roof with vertica

surfaces and at projections through roof, except that flashing for heating

and pl unbi ng, including piping, roof, and floor drains, and for electrica
conduit projections through roof or walls are specified in other sections.

Except as otherw se indicated, counter flashings shall be provided over

base flashings. Perforations in flashings made by masonry anchors shall be

covered up by an application of bitum nous plastic cenent at the
perforation. Flashing shall be installed on top of joint reinforcenent.

Fl ashing shall be fornmed to direct water to the outside of the system

3.7.1 Base Fl ashing

Met al base flashing shall be coordinated with roofing work. Metal base
flashing shall be set in plastic bitum nous cenent over the roofing
menbrane, nailed to nailing strip, and secured in place on the roof side
with nails spaced not nore than 75 mm 3 inches on centers. Metal base
flashing shall not be used on built-up roofing.

3.7.2 Count er Fl ashi ngs

Except as otherw se indicated, counter flashings shall be provided over
base flashings. Counter flashing shall be installed as required by the
Task Order. \Where bitum nous base flashings are provided, the counter
flashing shall extend down as close as practicable to the top of the cant
strip. Counter flashing shall be factory forned to provide spring action
agai nst the base fl ashing.

3.7.3 St epped Fl ashi ng
St epped fl ashing shall be installed where sloping roofs surfaced with
shingl es abut vertical surfaces. Separate pieces of base flashing shall be
pl aced in alternate shingle courses.

3.7. 4 Thr ough-Wal | Fl ashi ng
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Through-wal | flashing includes sill, lintel, and spandrel flashing. The
flashing shall be laid with a layer of nortar above and bel ow the fl ashi ng
so that the total thickness of the two layers of the nortar and flashing
are the same thickness as the regular nortar joints. Flashing shall not
extend further into the masonry backup wall than the first nortar joint.
Joints in flashing shall be |apped and seal ed. Flashing shall be one piece
for lintels and sills.

.7.4.1 Li ntel Fl ashing

Lintel flashing shall extend the full length of lintel. Flashing shal
extend t hrough the wall one masonry course above the lintels and shall be
bent down over the vertical leg of the outer steel lintel angle not |ess

than 50 mm 2 inches, or shall be applied over top of masonry and precast
concrete lintels. Bedjoints of lintels at control joints shall be
underl aid with sheet netal bond breaker

.7.4.2 Si Il Flashing

Sill flashing shall extend the full width of the sill and not |ess than 100
mm 4 i nches beyond ends of sill except at control joint where the flashing
shall be termnated at the end of the sill.

.7.5 Valley Flashing

Val l ey flashing shall be installed as specified in SMACNA-02 and as
i ndi cat ed.

.8 GRAVEL STOPS AND FASCI A

Gravel stops and fascia shall be fabricated and installed as indicated and
i n accordance wth SMACNA-02.

.9 | NSTALLATI ON OF LOUVERS

Louvers shall be rigidly attached to the supporting construction. The
installation shall be rain-tight. Louver screen shall be installed as
i ndi cat ed.

.10 REGLETS

Regl ets shall be a factory fabricated product of proven design, conplete
with fittings and special shapes as required. Open-type reglets shall be
filled with fiberboard or other suitable separator to prevent crushing of
the slot during installation. Reglet plugs shall be spaced not over 300 mm
12 inches on centers and reglet grooves shall be filled with seal ant.
Friction or slot-type reglets shall have netal flashings inserted the ful
depth of slot and shall be lightly punched every 300 mm 12 inches to crinp
the reglet and counter flashing together. Polyvinyl chloride reglets shal
be sealed with the manufacturer's recommended seal ant.

11 CONTRACTOR QUALI TY CONTRCL

The Contractor shall establish and maintain a quality control procedure for
sheet netal used in conjunction with roofing to assure conpliance of the
installed sheet metalwork with the contract requirenents. Any work found
not to be in conpliance with the contract shall be pronptly renoved and
repl aced or corrected in an approved manner. Quality control shal

i nclude, but not be limted to, the foll ow ng:
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a. Qoservation of environnental conditions; nunber and skill |evel of
sheet netal workers; condition of substrate.

b. Verification of conpliance of materials before, during, and after
installation.

c. Inspection of sheet nmetalwork for proper size and thickness,
fastening and joining, and proper installation

The actual quality control observations and inspections shall be docunented
and a copy of the docunentation furnished to the Contracting Oficer at the

end of each day.

-- BEnd of Section --
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SECTI ON 07720

ROOF VENTI LATORS, GRAVI TY- TYPE

PART 1 GENERAL

1.

1 REFERENCES

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

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 653/ A 653M (1997) Steel Sheet, Zinc-Coated

(Gl vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM B 209 (1996) Al umi num and Al um num Al | oy Sheet
and Pl ate

ASTM B 209M Al um num and Al um num Al | oy Sheet and
Plate (Metric)

ASTM B 221 (1996) Al umi num and Al um num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

AVERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7 (1995) M ni mum Desi gn Loads for Buil dings
& Qther Structures

.2 DESI GN REQUI REMENTS

Ventil ators shall be designed for use with the specific type of project
roofing system and shall provide uniformand continuous air flow

Ventil ator design shall provide protection against rain and snow, and shall
be provided with a continuous weep along the bottom of both sides of w nd
band. Units shall be self-cleaning by the action of the el enents, and
shal | have provisions for carrying water and normal w nd-transported soil
matter to the outside. Units shall be designed for w ndspeeds of not |ess
than 36 neters per second 80 nph in accordance with ASCE 7. Ventilators
shall be free of internal obstructions or noving parts which will require
mai nt enance, and shall be conplete with type of nounting indicated on

dr awi ngs.

.3 SUBM TTALS

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

SD- 04 Dr awi ngs
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Roof Ventilators; GA

Di nensi oned draw ngs indicating |ocation of each type of ventilator
i ncluding details of construction, gauges of netal, and nethods of
operation of danmpers and controls.

1.4 QUALI FI CATI ON

Manuf acturer shall specialize in design and manufacture of the type of roof
ventilators specified in this section, and shall have a mninumof 5 years
of docunented successful experience. Ventilator installer shall be
experienced in the installation of ventilator types specified.

1.5 DELI VERY, STORAGE AND HANDLI NG

Roof ventilators shall be cartoned or crated prior to shipment.
Ventil ators shall be protected from noi sture and damage. Danaged itens
shall be renoved fromsite

1.6 PRQIECT/ SI TE CONDI TI ONS

Rough openi ngs shall be field-nmeasured and recorded on shop draw ngs prior
to fabrication of roof ventilators. Fabrication shall be scheduled with
constructi on schedul e.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Al um num Ext r usi ons

Al um num extrusi ons shall be alloy 6063, tenmper T5 in conmpliance with ASTM
B 221.

2.1.2 Al um num Sheet s

Al um num sheets shall be all oy 5005, tenper H15 or alloy 3003, tenper Hl4
in conpliance with ASTM B 209MASTM B 209.

2.1.3 Gal vani zed Steel Sheets

Steel sheets shall be commercial quality, zinc-coated steel (hot-dip
gal vani zed) of quality established by ASTM A 653/ A 653M ni ni mum G0
coating thickness.

2.2 RI DGE VENTI LATCRS

Roof ridge ventilators shall be fabricated of gal vani zed steel or al um num
as required by the Task Order, and shall be assenbled to any desired

l ength. Continuous-run ridge ventilators shall be connected with splice

pl ates of type which will tel escope together and not require fasteners,

sol dering or welding. Ventilators shall be provided with manual | y-oper at ed
si ngl e-1 eaf danpers conplete with accessories to neet design and
performance requirenments or UL | abeled fire-actuated danper system conplete
wi th accessories to neet building code requirenents as required by the Task
Order. Danpers and airshafts shall be conplete with urethane gasketing for
extra-tight enclosures. Metal closure strips which match the panel roof
rib contours shall be provided to close out weat her and provide a secure
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seat for ventilators. |Insect and Bird screens shall be provided.
.3  STATI ONARY VENTI LATORS

Stationary roof ventilators shall be fabricated of gal vani zed steel or

al umi num as required by the Task Order, with seam ess spun coni cal - shaped
weat her cap, and shall have straight-through drainage for elinmnating the
possibility of air-borne debris collecting in the ventil ator openings.
Insect and Bird screens shall be provided.

.4 TURBI NE VENTI LATORS

Turbi ne ventilators shall be fabricated of gal vani zed steel, al um num
corrugated or flat sheets, as required by the Task Order, conmplete with
sensitive ball-bearing action to enable the slightest notion of air to nove
the rotor head where suction is maintained at ow wi nd velocities.

Ventil ators shall have 360 degree operating surface to assure access of

wi nd currents regardl ess of wind velocities. Rotor head shall be anchored
to prevent head fromlifting or junmping off the rotor in high winds. Rotor
crown plate shall be seamess. Bird and Insect screens shall be provided.

4.1 Damper s

Tur bi ne ventilators shall be provided with danpers manual | y-operated wi th
direct pull-chain or rack and pinion, push-button control electric gear
not or - oper at ed danpers or thernostat control electric gear notor-operated
danpers as required by the Task Order

.4.2 Rot or Shaft

Rot or shaft bearings shall be entirely shielded in corrosion-resistant

al um num casi ng. Bearings shall be pre-lubricated and shall have life-tine
warranty. Bearings shall be at top and bottomto assure accurate
alignment. Shaft and bearings shall be easily replaceable as a unit.

Rotor collar shall be rolled and wel ded.

.5 FABRI CATI ON

Ventilators shall be fabricated in accordance with approved shop draw ngs.
Wl ds, sol dered seans, rivets and fasteners shall be clean, secure,
watertight, and snmooth. Edges shall be wired or beaded, where necessary,
to ensure rigidity. Joints between sections shall be watertight and shal
al l ow for expansion and contraction. Galvanic action between different
metals in direct contact shall be prevented by nonconductive separators.

.6 CURB BASES

Ventil ator bases for curb-nounted installations shall be of size indicated
on drawi ngs, and shall be designed specifically for the type of ventilator
and roofing system approved for this project. Curb bases shall be
factory-forned and flashed for a watertight installation. Curb bases shal
be fabricated of material and finish to match the ventil ator

.7  SCREENS
Screens shall be furnished by ventil ator manufacturer as part of ventilator
assenbly. Screen (with franes) shall be manufactured of material to match

ventilators, and shall be designed to be easily renoved for cleaning
pur poses.

SECTION 07720 Page 4



ABATE

2.8 FI NI SH
2.8.1 Gal vani zed Steel Finish

Gal vani zed steel roof ventilators shall be factory-coated with
rust-resistant priner and baked-on finish coats of acrylic, finish coats to
mat ch netal roof panels, two-coat high-performance coating system or
field-painted in accordance with Section 09900 PAI NTI NG GENERAL.

2.8.2 Al um num Fi ni sh

Al um num roof ventilators shall be factory-finished to match nmetal roof
finish and color or with two-coat fluoropol ynmer high-performance coating
system as required by the Task Order

2.8.3 Col or

Col or shall be as required by the Task O der
PART 3 EXECUTI ON
3.1 PREPARATI ON

Rough openi ngs and ot her roof conditions shall be prepared in accordance
wi t h approved shop draw ngs and manufacturer's recommendations. Before
starting the ventilator work, surrounding roof surfaces shall be protected
from damage

3.2 | NSTALLATI ON

Roof ventilator installation shall be coordinated with roofing work, and
shall be installed in accordance with approved shop draw ngs and

manuf acturer's published instructions. The ventilator installation shal

be watertight and shall be free of vibration noise. Al um num surfaces
shal |l be protected fromdirect contact with i nconpatible materials.

Al um num surfaces which will be in contact with sealant shall not be coated
with a protective material. Alum numshall not be used with copper or wth
wat er which flows over copper surfaces. Roof ventilators shall be cl eaned
in accordance with ventilator manufacturer's reconmmendati ons.

3.3  PROTECTI ON
Exposed ventilator finish surfaces shall be protected against the
accunul ation of paint, grime, mastic, disfigurement, discoloration and
damage for duration of construction activities.

-- BEnd of Section --
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SECTI ON 07840

FI RESTOPPI NG

PART 1  GENERAL

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

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

ASTM E 84 (1998e1) Surface Burning Characteristics
of Building Materials

ASTM E 119 (1998) Fire Tests of Building Construction
and Materials

ASTM E 814 (1997) Fire Tests of Through-Penetration
Fire Stops

UNDERWRI TERS LABORATORI ES (UL)

UL 723 (1996) Test for Surface Burning
Characteristics of Building Materials

UL 1479 (1994; Rev thru Feb 1998) Fire Tests of
Thr ough- Penetrati on Firestops

UL 2079 (1998) Tests for Fire Resistance of
Bui | di ng Joi nt Systens

UL Fire Resist Dir (1998) Fire Resistance Directory (2 Vol.)
1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;

submttals having an "FI O' designation are for information only. The

followi ng shall be submitted in accordance with Section 01330 SUBM TTAL

PROCEDURES:

SD- 04 Dr awi ngs

Firestoppi ng Materials; GA

Detail draw ngs including manufacturer's descriptive data, typical details,

installation instructions and the fire-test data and/or report as

appropriate for the fire resistance rated construction and | ocation

Submittal shall indicate the firestopping material to be provided for each
type of application. Wen nore than 5 penetrations or construction joints
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are to receive firestopping, draw ngs shall indicate |ocation and type of
application.

SD- 13 Certificates
Firestopping Materials; FIO

Certificates attesting that firestopping material conmplies with the
specified requirenments. The label or listing of the Underwiters
Laboratories will be acceptable evidence. In lieu of the Iabel or listing,
a witten certificate nmay be submtted froman approved, nationally

recogni zed testing agency equi pped to perform such services, stating that
the itenms have been tested and conformto the specified requirenents and
testi ng net hods.

Installer Qualifications; FIO
Docunent ati on of training and experience.
I nspection; GA

Manuf acturer's representative certification stating that firestoppi ng work
has been inspected and found to be applied according to the manufacturer's
recomendati ons and the specified requirenents.

1.3 GENERAL REQUI REMENTS

Fi restoppi ng shall consist of furnishing and installing a material or a
conbi nation of materials to forman effective barrier against the spread of
flane, snoke and gases, and mamintain the integrity of fire resistance rated
wal I's, partitions, floors, and ceiling-floor assenblies, including

t hr ough- penetrati ons and construction joints. Through-penetrations include
t he annul ar space around pi pes, tubes, conduit, wires, cables and vents.
Construction joints include those used to acconmodat e expansi on
contraction, wind, or seismc novenment; firestopping material shall not
interfere with the required novenent of the joint. Gaps requiring
firestopping include gaps between the curtain wall and the floor slab and
between the top of the fire-rated walls and the roof deck

1.4 STORAGE AND DELI VERY

Materials shall be delivered in the original unopened packages or
cont ai ners showi ng nane of the manufacturer and the brand name. Materials
shall be stored off the ground and shall be protected from danmage and
exposure to el enents. Danaged or deteriorated materials shall be renoved
fromthe site.

1.5 | NSTALLER QUALI FI CATI ONS
Installer of firestopping material shall be trained by the manufacturer or
the manufacturer's representative, and shall have a mninumof 3 years
experience in the installation of firestopping of the type specified.

PART 2 PRODUCTS

2.1 FI RESTOPPI NG MATERI ALS
Firestopping materials shall consist of comercially manufactured products

conmplying with the follow ng mninumrequirenments:
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2.1.1 Fire Hazard C assification

Material shall have a flame spread of 25 or |ess, and a snoke devel oped
rating of 50 or |ess, when tested in accordance with ASTM E 84 or UL 723.
Material shall be an approved firestopping material as listed in UL Fire
Resist Dir or by a nationally recognized testing | aboratory.

2.1.2 Toxicity
Material shall be nontoxic to humans at all stages of application.
2.1.3 Fire Resistance Rating

Firestopping will not be required to have a greater fire resistance rating
than that of the assenbly in which it is being placed.

2.1.3.1 Thr ough- Penetrati ons

Firestopping materials for through-penetrations, as described in paragraph
GENERAL REQUI REMENTS, shall provide "F' and "T" fire resistance ratings in
accordance with ASTM E 814 or UL 1479, except that T Ratings are not
required for penetrations smaller than or equal to a 100 nm 4 inch nom na
pi pe or 0.01 square neter 16 square inches in overall cross sectional area.
"F and "T" fire resistance ratings shall be as required by the Task O der

2.1.3.2 Construction Joints and Gaps

Fire resistance ratings of construction joints, as described in paragraph
GENERAL REQUI REMENTS, and gaps such as those between floor slabs or roof
decks and curtain walls shall be the same as the construction in which they
occur. Construction joints and gaps shall be provided with firestopping
materials and systens that have been tested per ASTM E 119 or UL 2079 to
meet the required fire resistance rating.

PART 3  EXECUTI ON

3.1 PREPARATI ON
Areas to receive firestopping shall be free of dirt, grease, oil, or |oose
materials which may affect the fitting or fire resistance of the

firestopping system

3.2 | NSTALLATI ON

Firestopping material shall conpletely fill void spaces regardl ess of
geonetric configuration, subject to tolerance established by the
manuf acturer. Firestopping for filling floor voids 100 mm 4 inches or nore

in any direction shall be capable of supporting the sane |oad as the floor
is designed to support or shall be protected by a permanent barrier to
prevent | oading or traffic in the firestopped area. Firestopping shall be
installed in accordance with manufacturer's witten instructions.
Firestoppi ng shall be provided in the follow ng | ocations, except in floor
sl abs on grade:

a. Penetrations of duct, conduit, tubing, cable and pipe through

floors and through fire-resistance rated walls, partitions, and
ceiling-floor assenblies.
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b. Penetrations of vertical shafts such as pipe chases, el evator

shafts, and utility chutes.

c. Gaps at the intersection of floor slabs and curtain walls,

i ncluding inside of hollow curtain walls at the floor slab

ABATE

d. Gaps at perineter of fire-resistance rated walls and partitions,
such as between the top of the walls and the bottom of roof decks.

e. Construction joints in floors and fire rated walls and partitions.

f. Oher locations where required to maintain fire resistance rating

of the construction.

3 | NSPECTI ON

Fi rest opped areas shall not be covered or enclosed until inspection is

conpl ete and approved. A manufacturer's representative shall inspect the

applications initially to ensure adequate preparations (clean surfaces

suitable for application, etc.) and periodically during the work to assure

that the conpl eted work has been acconplished according to the
manuf acturer's witten instructions and the specified requirenents.

-- BEnd of Section --
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SECTI ON 07900

JO NT SEALI NG

PART 1  GENERAL

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

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

ASTM C 509 (1994) El astoneric Cellul ar Preforned
Gasket and Sealing Materi al

ASTM C 570 (1995) G |- and Resin-Base Caul ki ng
Compound for Building Construction

ASTM C 734 (1993) Low Tenperature Flexibility of
Latex Sealants After Artificial Wathering

ASTM C 834 (1995) Latex Seal ants

ASTM C 920 (1995) El astoneric Joint Seal ants

ASTM C 1085 (1991) Butyl Rubber-Based Sol vent - Rel ease
Seal ant s

ASTM C 1184 (1995) Structural Silicone-Seal ants

ASTM D 217 (1994) Cone Penetration of Lubricating

Grease (1P50/88)

ASTM D 1056 (1991) Flexible Cellular Mterials -
Sponge or Expanded Rubber

ASTM D 1565 (1981; R 1990) Flexible Cellular Materials
- Vinyl Chloride Polymers and Copol yners
(Open-Cell Foam

ASTM E 84 (1996a) Surface Burning Characteristics of
Buil ding Materials

1.2  SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data

Backi ng; GA. Bond- Breaker; GA

SECTI ON 07900 Page 2



ABATE

Seal ant; GA.
Manuf acturer's descriptive data including storage requirenents, shelf life,
curing tine, instructions for m xing and application, and priner data (if
required). A copy of the Material Safety Data Sheet shall be provided for
each solvent, priner or sealant material.
SD- 13 Certificates
Seal ant; FI O

Certificates of conmpliance stating that the materials conformto the
specified requirenents.

.3 ENVI RONVENTAL REQUI REMENTS

The anbi ent tenperature shall be within the limts of 4 to 32 degrees C 40
to 90 degrees F when the sealants are applied.

.4 DELI VERY AND STORAGE

Materials shall be delivered to the job in the manufacturer's original
unopened contai ners. The container |abel or acconpanying data sheet shall
include the following information as applicable: manufacturer, name of
material, formula or specification nunber, |ot nunber, color, date of
manuf acture, mxing instructions, shelf life, and curing tine at the
standard conditions for |aboratory tests. Materials shall be handl ed and
stored to prevent inclusion of foreign materials. Materials shall be
stored at tenperatures between 4 and 32 degrees C 40 and 90 degrees F

unl ess ot herwi se specified by the manufacturer.

PART 2 PRODUCTS

2.

2.

1 BACKI NG

Backi ng shall be 25 to 33 percent oversize for closed cell and 40 to 50
percent oversize for open cell material, unless otherw se indicated.

1.1 Rubber

Cel I ul ar rubber sponge backi ng shall be ASTM D 1056, Type, C ass and G ade
as required by the Task Order.

1.2 PVvC

Pol yvi nyl chl oride (PVC) backing shall be ASTM D 1565, G ade as required by
the Task Order.

.1.3 Synt heti ¢ Rubber

Synt heti ¢ rubber backing shall be ASTM C 509, Option and Type, as required
by the Task Order, preformed rods or tubes.

.1.4 Neopr ene

Neopr ene backi ng shall be ASTM D 1056, cl osed or open cell, expanded or
regul ar neoprene cord Type, O ass, Grade as required by the Task Order.

2 BOND- BREAKER
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Bond- br eaker shall be as recommended by the seal ant manufacturer to prevent
adhesi on of the sealant to backing or to bottom of the joint.

.3 PRI MER

Primer shall be non-staining type as recomended by seal ant nmanuf act urer
for the application.

.4 CAULKI NG

QO l- and resin-based caul king shall be ASTM C 570, Type, Use as required by
the Task Order.

.5 SEALANT
.5.1 LATEX
Latex Seal ant shall be ASTM C 834.
.5.2 ELASTOMERI C
El astoneric seal ants shall conformto ASTM C 920 and the fol |l ow ng:

a. Polysulfide Sealant: Type, Gade, Oass, Use; as required by the
Task Order.

b. Polyurethane sealant: Gade, Cass, Use; as required by the Task
O der.

c. Silicone sealant: Type, Gade, Cass, Use; as required by the
Task Order.

d. Structural silicone sealant: ASTM C 1184, Type, Use; as required
by the Task Order.

.5.3  ACOUSTI CAL

Rubber or pol yner-based acoustical seal ant shall have a flane spread of 25
or less and a snoke devel oped rating of 50 or |ess when tested in
accordance with ASTM E 84. Acoustical sealant shall have a consistency of
250 to 310 when tested in accordance with ASTM D 217, and shall renain

fl exi bl e and adhesive after 500 hours of accel erated weat hering as
specified in ASTM C 734, and shall be non-stai ni ng.

.5.4  BUTYL

Butyl seal ant shall be ASTM C 1085.

.5.5 PREFORMVED

Preformed seal ant shall be pol ybutyl ene or isoprene-butyl ene based pressure
sensitive weather resistant tape or bead seal ant capabl e of sealing out

nmoi sture, air and dust when installed as recommended by the manufacturer.

At tenperatures frommnus 34 to plus 71 degrees C 30 to plus 160 degrees F,
t he seal ant shall be non-bl eeding and shall have no | oss of adhesion.

.6 SOLVENTS AND CLEANI NG AGENTS
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Sol vents, cleaning agents, and accessory materials shall be provided as
recommended by the manuf acturer

PART 3 EXECUTI ON

3.

3.

1  GENERAL
1.1 Surface Preparation

The surfaces of joints to receive sealant or caul k shall be free of al
frost, condensation and noisture. GQ1l, grease, dirt, chalk, particles of
nortar, dust, |loose rust, loose mll scale, and other foreign substances
shall be renoved from surfaces of joints to be in contact with the seal ant.
Ol and grease shall be renmoved with sol vent and surfaces shall be w ped
dry with clean cloths. For surface types not |isted bel ow, the seal ant
manuf acturer shall be contacted for specific reconmendations.

1.2 Concrete and Masonry Surfaces

VWhere surfaces have been treated with curing conpounds, oil, or other such
materials, the materials shall be renoved by sandbl asting or w re brushing.
Laitance, efflorescence and | oose nortar shall be renoved fromthe joint
cavity.

.1.3 St eel Surfaces

Steel surfaces to be in contact with seal ant shall be sandblasted or, if
sandbl asti ng woul d not be practical or woul d damage adjacent finish work,
the nmetal shall be scraped and wire brushed to renove | oose mll scale.
Protective coatings on steel surfaces shall be renoved by sandbl asting or
by a solvent that |eaves no residue.

.1.4 Al um num Sur f aces

Al umi num surfaces to be in contact with sealants shall be cleaned of
tenmporary protective coatings. Wen nmasking tape is used for a protective
cover, the tape and any residual adhesive shall be renmoved just prior to
applying the sealant. Solvents used to renove protective coating shall be
as recommended by the manufacturer of the al um numwork and shall be
non- st ai ni ng.

.1.5 Wod Surf aces

Whod surfaces to be in contact with sealants shall be free of splinters and
sawdust or other |oose particles.

.2 APPL| CATI ON

2.1 Maski ng Tape

Maski ng tape shall be placed on the finish surface on one or both sides of
a joint cavity to protect adjacent finish surfaces frompriner or seal ant
snears. Masking tape shall be rempbved within 10 mnutes after joint has
been filled and tool ed.

. 2.2 Backi ng

Backi ng shall be installed to provide the indicated seal ant depth. The
installation tool shall be shaped to avoid puncturing the backing.
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2.3 Bond- Br eaker

Bond- br eaker shall be applied to fully cover the bottom of the joint
wi t hout contam nating the sides where seal ant adhesion is required.

.2.4 Pri mer

Primer shall be used on concrete nmasonry units, wood, or other porous
surfaces in accordance with instructions furnished with the seal ant.
Primer shall be applied to the joint surfaces to be sealed. Surfaces
adjacent to joints shall not be prinmed.

.2.5 Seal ant

Seal ant shall be used before expiration of shelf [ife. Milti-conponent

seal ants shall be m xed according to manufacturer's printed instructions.
Seal ant in guns shall be applied with a nozzle of proper size to fit the
width of joint. Joints shall be sealed as detailed in the draw ngs.

Seal ant shall be forced into joints with sufficient pressure to expel air
and fill the groove solidly. Sealant shall be installed to the indicated
dept h wi t hout displacing the backing. Unless otherw se indicated,

speci fied, or recommended by the manufacturer, the installed seal ant shal
be dry tooled to produce a uniformy snooth surface free of winkles and to
ensure full adhesion to the sides of the joint; the use of solvents, soapy
water, etc., will not be allowd. Sealants shall be installed free of air
pockets, foreign enbedded matter, ridges and sags. Sealer shall be applied
over the seal ant when and as specified by the seal ant nmanuf acturer

.3 CLEANI NG

The surfaces adjoining the sealed joints shall be cleaned of snears and
other soiling resulting fromthe seal ant application as work progresses.

-- BEnd of Section --

SECTI ON 07900 Page 6



	07220   Roof Insulation (10)
	07311   Roofing, Strip Shingles (5)
	07412   Non-Structural Metal Roofing (18)
	07413   Metal Siding (11)
	07510   Built-Up Roofing (12)
	07600   Sheet Metalwork, General (10)
	07720   Roof Ventilators, Gravity-Type (5)
	07840   Fireproofing (5)
	07900   Joint Sealing (6)

