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NOTE: This gui de specification covers the

requi renents for flashing and sheet netal work

i ncluding gutters and downspouts, scuppers, splash
pans, and sheet netal roofing.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of

Techni cal Proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Criteria Change Request (CCR)

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R
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NOTE: The specified sheet nmetal roofing is the type
commonly used for on-site fabrication which does not
include factory fabricated or preforned netal
roofing. Preformed and Standi ng Seam netal roofing
is covered in other Division 7 sections. Gavity
roof ventilators, roof scuttles, |ouvers, and
simlar items are not included. This guide
specification requires extensive editing when used
with single ply roof systens in order to assure
compatibility.

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O
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NOTE: Details of sheet netalwork will be shown on
proj ect drawi ngs in accordance with the appropriate
details in the Architectural Sheet Metal Manual of
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the Sheet Metal and Air Conditioning Contractors
Nati onal Associ ation (SMACNA).

Coordi nate specifications with the drawi ngs so that
drawi ng details and SMACNA Arch. Manual requirenments
do not conflict or repeat. Delete references to
SMACNA Arch. Manual when requirenents are detailed
in the draw ngs.

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R
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NOTE: On the draw ngs, show:
1. Base, counter open valley, and eave flashing
2. Roof drain flashing

3. Expansion joints - (The draw ngs should contain
interior and exterior details of building expansion
joints at walls, ceiling, floors, roof, and
parapets. Provide isonetric detailing for expansion
joint intersections.)

4. Sheet netal roofing; extent and sl ope.

5. CGutters and downspouts.

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

PART 1 GENERAL

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

NOTE: Sheet netal color will be long |asting such
as anodi zed al um num or baked enanel, and will not
be painted in the field. This does not preclude the
use of natural materials |ike copper or alum num
when that is the choice of the designer. Avoid use
of copper where drainage fromthe copper wll pass
over exposed masonry, stonework, or other neta
sur f aces.

Gal vani zed steel will not be permitted as an option
to other netals specified. Galvanized steel nay be
specified for tenmporary structures or where it may

be satisfactory due to climatic conditions. Were

gal vani zed steel is specified, changes will be nade
to the text as foll ows:

Par agr aph REFERENCES:

ASTM A 653/ A 653M

(Gl vani zed) by the Hot-Di p Process,

Commercial Quality

Par agraph MATERI ALS Add: Gal vani zed Steel: ASTM A
653/ A 653M Coating (90.

Par agr aph PROTECTI ON OF ALUM NUM Require
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gal vani zed steel to be treated the sane as al um num
i.e., separated from copper or protected.

Par agr aph CONNECTI ONS AND JO NTING  Require
gal vani zed steel to be sol dered

Par agraph EXPANSI ON JO NTS: Expansion joints to be
spaced at 12.0 m (40 foot) intervals for gal vani zed
steel .

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

1.1 REFERENCES

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's

Ref erence Article to autonmatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci ficati on when you choose to reconcile

references in the publish print process.
EE IR R I Sk S S I S S I I R R R Rk S I S Sk S kI R R R Rk S S I S O Sk I S O R

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

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI / SPRI RD-1 (2003) Performance Standard for Retrofit
Dr ai ns

AMERI CAN VELDI NG SOCI ETY ( AWS)
AWS D1. 2/ D1. 2M (2008) Structural Welding Code - Al um num
ASTM | NTERNATI ONAL (ASTM
ASTM A 167 (1999; R 2009) Standard Specification for
St ai nl ess and Heat - Resi sting
Chromi um Ni ckel Steel Plate, Sheet, and
Strip
ASTM A 308/ A 308M (2006) Standard Specification for Stee
Sheet, Terne (Lead-Tin Alloy) Coated by
the Hot Dip Process

ASTM A 653/ A 653M (2009a) Standard Specification for Stee
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Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron All oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM B 101 (2007) Standard Specification for
Lead- Coat ed Copper Sheet and Strip for
Bui | di ng Construction

ASTM B 209 (2007) Standard Specification for Al um num
and Al um num Al |l oy Sheet and Pl ate

ASTM B 209M (2007) Standard Specification for Al um num
and Al umi num Al Il oy Sheet and Plate (Metric)

ASTM B 221 (2008) Standard Specification for Al um num
and Al um num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes

ASTM B 221M (2007) Standard Specification for Al umi num
and Al um num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes (Metric)

ASTM B 32 (2008) Standard Specification for Sol der
Met al

ASTM B 370 (2009) Standard Specification for Copper
Sheet and Strip for Building Construction

ASTM B 69 (2008) Standard Specification for Rolled
Zinc

ASTM D 1784 (2008) Standard Specification for Rigid

Pol y(Vi nyl Chloride) (PVC) Conpounds and
Chl ori nated Pol y(Vinyl Chloride) (CPVQ
Conpounds

ASTM D 226/ D 226M (2009) Standard Specification for
Asphal t - Saturated Organic Felt Used in
Roof i ng and Wt er proofing

ASTM D 41 (2005) Asphalt Priner Used in Roofing,
Danpproofi ng, and Water proofi ng
ASTM D 4586 (2007) Asphalt Roof Cement, Asbestos-Free
SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON
( SMACNA)
SMACNA 1793 (2003) Architectural Sheet Metal Manual,

6th Edition
.2 GENERAL REQUI REMENTS

Fi ni shed sheet netalwork will forma weathertight construction w thout
waves, warps, buckles, fastening stresses or distortion, which allows for
expansi on and contraction. Sheet metal nechanic is responsible for
cutting, fitting, drilling, and other operations in connection with sheet
netal required to accommopdate the work of other trades. Coordinate
installation of sheet netal itens used in conjunction with roofing with
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roofing work to pernit continuous roofing operations.

1.3 SUBM TTALS

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the minimumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO' for
Resident O fice; and "PO' for Project Office. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA proj ects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
the CGovernment.] Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Draw ngs

Covering on flat, sloped, or curved surfaces[; C[; G [___ 11
autters[; CI[; G [_____ 11

Downspouts[; C[; G [_____ 1]

Expansion joints[; C[; G [_____ 1]

Gravel stops and fascias[; C[; G |

Spl ash pans[; C[; G [___ 11
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Fl ashing for roof drains[; CG[; G [____ | 11
Base flashing[; CGI[; G [___ 11
Counterflashing[; C[; G [

Fl ashing at roof penetrations[; G[; G [___ 11
Reglets[; C[; G [_____ 11
Scuppers[; C[; G [_____ 1]
Copings[; C[; G [_____ 1]

Drip edge[; C[; G [
Conduct or heads

Open valley flashing[; C[; G [____ 1]
Eave flashing[; CI[; G [___ 11

I ndi cate thicknesses, dinensions, fastenings and anchoring

nmet hods, expansion joints, and other provisions necessary for

t hermal expansion and contraction. Scaled manufacturer's catal og
data may be subnmitted for factory fabricated itens.

SD-11 C oseout Submittals
Quality Control Plan

Submit for sheet netal work in accordance with paragraph entitled
"Field Quality Control.'

1.4 DELI VERY, HANDLI NG AND STORAGE

Package and protect materials during shipnment. Uncrate and inspect
materi al s for damage, dampness, and wet-storage stains upon delivery to the
job site. Renpbve fromthe site and repl ace damaged nmaterial s that cannot
be restored to like-new condition. Handle sheet netal itens to avoid
damage to surfaces, edges, and ends. Store materials in dry,

weat her-tight, ventilated areas until imrediately before installation.

PART 2 PRODUCTS

2.1 MATERI ALS

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

NOTE: Permit use of optional materials to extent
that project design, relative costs, |oca

envi ronnent al conditions, and commerci al
availability permt. Relative costs for materials
listed in Table | range from 100 as index for
stainl ess steel followed by terne-coated steel
zinc-coated steel, and copper in that order down to
approxi mately 50 for alum num based on wei ghts,
gages and thicknesses indicated. Exposed sheet
nmetal should be of materials noted except where
additions to buildings are nade, natch existing if
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appearance of structure would be detrinentally
affected by use of different material. Use al um num
to match existing exposed zinc-alloy or gal vani zed
nmetal , except use stainless steel in highly
corrosi ve atnospheres such as around or in

i ndustrial buildings or in coastal areas that
experience high winds or sand abrasion problens.
Where Contractor's choice is limted because of
above conditions, revise accordingly. Delete

i napplicable itens. Wights and thicknesses |listed
are minimumfor itens described. |f greater weights
and thicknesses are justified by unusual |oca

condi tions, nodify accordingly.
EE SRR I Ik S b O S S S I O R R R Rk S I S kS I I R SR Ik I S I O R Sk I I O S

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

[NOTE: If naterial is not specified, Contractor will
have a choice of alum num copper or stainless
steel, as listed in SMACNA Arch. Manual and not
prohi bited herein. If the material is specified,
delete this paragraph and delete all other materi al
specifications listed in this section

The m ni num t hi cknesses specified in SMACNA Arch.
Manual may be increased and other materials may be
used if justified by local conditions.

If gal vani zed steel is required for tenporary
facilities, delete "galvanized steel" fromthe first
sentence bel ow. ]

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

Do not use [lead, |ead-coated nmetal, or galvanized steel. Use any neta
listed by SMACNA Arch. Manual for a particular item unless otherw se
specified or indicated. Conformto the requirenents specified and to the
thi cknesses and configurations established in SMACNA Arch. Manual for the
materials. Different items need not be of the same netal, except that if
copper is selected for any exposed item all exposed itens nust be copper.]

Furni sh sheet netal itens in 2400 to 3000 mr 8 to 10 foot lengths. Single
pi eces | ess than 2400 mr 8 feet |long may be used to connect to
factory-fabricated inside and outside corners, and at ends of runs.

Factory fabricate corner pieces with mninmur 300 mr 12 inch legs. Provide
accessories and other itens essential to conplete the sheet neta
installation. Provide accessories made of the sane or conpatible materials
as the itens to which they are applied. Fabricate sheet netal itens of the
materials specified below and to the gage, thickness, or weight shown in
Table | at the end of this section. Provide sheet metal itens with nill
finish unless specified otherwi se. Were nmore than one naterial is listed
for a particular itemin Table I, each is acceptable and may be used except
as follows:

1.1 Exposed Sheet Metal Itens
Must be of the same material. Consider the followi ng as exposed sheet

metal : gutters, including hangers; downspouts; gravel stops and fascias;
cap, valley, steeped, base, and eave flashings and rel ated accessori es.
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2.1.2 Dr ai nage

Do not use copper for an exposed itemif drainage fromthat itemwl| pass
over exposed masonry, stonework or other metal surfaces. |In addition to
the netals listed in Table |, |ead-coated copper may be used for such itens.

2.1.3 Copper, Sheet and Strip
ASTM B 370, cold-rolled tenper, H 00 (standard).

2.1.4 Lead- Coat ed Copper Sheet

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

NOTE: Factory-applied color coating on sheet

al um num and gal vani zed steel nay be used on
bui |l di ng additions where necessary to match existing
gal vani zed or other exposed painted netal work. This
coating may al so be used on sheet al uni num and

gal vani zed steel surfaces of new buil dings where a

long-life exterior color finish is desired.
EE IR R I Sk S S I S S S I R R R Rk I S Sk S I Sk I R R Ik I S I R Sk I O R I

ASTM B 101.
2.1.5 Lead Sheet
M ni mum wei ght 19.6 kil ograns per square neter 4 pounds per square foot.

2.1.6 St eel Sheet, Zinc-Coated (Gal vani zed)

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

NOTE: Factory-applied color coating on sheet

al um num and gal vani zed steel nay be used on
bui |l di ng additi ons where necessary to match existing
gal vani zed or other exposed painted netal work. This
coating nmay al so be used on sheet al uni num and

gal vani zed steel surfaces of new buil dings where a

long-life exterior color finish is desired.
EE IR I Sk S S O S S S I R R R Rk I I S kS Ik I kR Ik S S I S R Sk I O

ASTM A 653/ A 653M.
[2.1.6.1 Fi ni sh
Exposed exterior items of zinc-coated steel sheet nust have a baked-on,
factory-applied color coating of polyvinylidene fluoride or other
equi val ent fluorocarbon coating applied after netal substrates have been
cl eaned and pretreated. Provide finish coating dry-filmthickness of 0.020
to 0.033 mr 0.8 to 1.3 nils and col or of [
12.1.7 Zinc Sheet and Strip
ASTM B 69, Type |, a minimmof 0.61 mr 0.024 inch thick.

2.1.8 St ai nl ess Stee

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Factory-applied color coating on sheet
al um num and gal vani zed steel nay be used on
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bui |l di ng additions where necessary to match existing
gal vani zed or other exposed painted nmetal work. This
coating may al so be used on sheet al um num and

gal vani zed steel surfaces of new buil dings where a
long-life exterior color finish is desired.

Fi ni shes are described in SMACNA Arch Manual. See
ASTM A 48/ A 48MD for other than standard mll

fini shes.
EIR IR R R R R I S I I IR I I I I I R R S b I IR I R I I I I R I I I I I I R R I S I b R I b I b I b b I b I b b I I b I b I b I

ASTM A 167, Type 302 or 304, 2D Finish, fully anneal ed, dead-soft tenper.
2.1.9 Ter ne- Coat ed Stee

M ni mum of 350 by 500 mm 14 by 20 inch with m ni mum of 18 kil ogranm 40 pound
coating per double base box. ASTM A 308/ A 308N

2.1.10 Alum num Al |l oy Sheet and Pl ate

EE SRR I Sk S S O S S S I O R R R Rk I S Sk S I I R SR Sk S S R Sk I O
NOTE: Factory-applied color coating on sheet
al um num and gal vani zed steel may be used on
bui |l di ng additi ons where necessary to match existing
gal vani zed or other exposed painted netal work. This
coating rmay al so be used on sheet al unmi num and
gal vani zed steel surfaces of new buil dings where a
long-life exterior color finish is desired.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

ASTM B 209N, ASTM B 209, [anodized [clear] [color |

111 formall oy
and tenper appropriate for use.

[2.1.10.1 Al cl ad

When fabricated of alum num fabricate the itens Al clad 3003, Alclad 3004,
Al cl ad 3005, clad on [one side] [both sides] unless otherw se indicated.

a. Cutters, downspouts, and hangers
b. Gavel stops and fascias
c. Flashing

1[2.1.10.2  Finish

Exposed exterior sheet netal itens of al um num nust have a baked-on
factory-applied color coating of polyvinylidene fluoride (PVF2) or other
equi val ent fluorocarbon coating applied after netal substrates have been

cl eaned and pretreated. Provide finish coating dry filmthickness of 0.020
to 0.033 mr 0.8 to 1.3 mls, and color of [

]2.1.11 Al umi num Al | oy, Extruded Bars, Rods, Shapes, and Tubes
ASTM B 221N ASTM B 221

2.1.12 Sol der

ASTM B 32, 95-5 tin-antinony.
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2.1.13 Pol yvi nyl Chl ori de Regl et

ASTM D 1784, Type |1, Gade 1, dass 14333-D, 1.9 nm 0.075 inch m ni num
t hi ckness.

2.1.14 Bi t um nous Pl astic Cenent
ASTM D 4586, Type |

2.1.15 Roofing Felt

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

NOTE: Type | is for 30 no./in. Type Il is for
40#/in. Edit paragraph as necessary to fit project
requirenents

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

ASTM D 226/ D 226N [Type I] [Type I1].
2.1.16 Asphal t Pri ner
ASTM D 41.
2.1.17 Fast eners

Use the sane netal or a metal compatible with the itemfastened. Use
stainl ess steel fasteners to fasten dissimlar materials.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

EE IR R I Sk S S I S I S R R R Rk I Sk kS I R R Ik S S I Sk I R Sk A O
NOTE: On-site fabricated flat copper, zinc, or
terne-coated steel netal roofing is not included in
text of this guide specification because it is
i nfrequently used. These materials do not require
field painting. (However, if terne plate is used,
field painting nmust be specified: one coat of iron
oxi de paint on underside before application, and on
exposed surfaces after application. Exposed
surfaces also require finish coat of conpatible
exterior oil paint over iron oxide paint). |If
design requires this type of nmetal roofing, edit
subsecti ons bel ow as necessary.

EE IR I Sk S S O Sk S I O R R Rk I S kS I I R R R Ik S S I O S R Sk I S O

3.1.1 Met al Roofi ng
[3.1.1.1 [ Fl at Copper,] [Zinc,] [Terne-coated Steel] Roofing

Bef ore appl yi ng roofing, cover deck with rosin-sized roofing felt. Lap 50
nr 2 inch at joints and secure in place with roofing nails. Using sol der
of equal parts tin and | ead, solder slowy with well-heated irons to
thoroughly heat sheet and conpletely sweat solder through full w dth of
seam [Tin edges of copper to be soldered at least 20 mr 3/4 inch before
sheets are locked.] [Use stainless nails in terne-coated steel]; [in
copper, use solid copper or bronze roofing nails] [in zinc, use zinc-coated
roofing nails.] Wiere roof decks abut vertical surfaces, turn netal roofing
up vertical surfaces about 200 mr 8 inch where practicable; where vertica
surfaces are covered with applied materials, turn up roofing behind applied
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mat eri al s. Use standi ng-seam nethod for roofs having rise of nore than
one in four 3 inch per foot, and use fl at-seam method when rise is one in
four 3 inch per foot or less. Walking not pernmitted directly on neta
roofs; provide approved wal kways.

1[3.1.1.2 St andi ng- seam Met hod

Make standing seans parallel with slope of roof. Fabricate sheets into
l ong | engths at shop by | ocking short dimensions together and thoroughly
soldering joints thus formed. |In applying netal, turn up one edge of
course at each side seamat right angles 40 nmm 1.5 inch. Then install 50
by 75 mm 2 by 3 inch cleats spaced 300 nr 12 inch apart by fastening one
end of each cleat to roof with two 25 nr one inch long nails and folding
roof end back over nail heads. Turn end adjoining turned-up side seam up
over upstandi ng edge of course. Turn up adjoining edge of next course 45 nm
1.75 inch and abutting upstandi ng edges | ocked, turned over, and fl attened
agai nst one side of standing seam Make standing seans strai ght, rounded
neatly at the top edges, and stand about 25 nm one inch above roof deck.
Al'l sheets nust be sane | ength, except as required to conplete run or
mai ntain pattern. Locate transverse joints of each panel half way between
joints in adjacent sheets. Aign joints of alternate sheets horizontally
to produce uniformpattern, as shown in SMACNA Arch. Manual .

1[3.1.1.3 Fl at - seam Met hod

Lay nmetal so short dinension is parallel to gutter or eave lines and so
water will flow over and not into seans. Make seans by turning edges of
sheet 20 nr 3/4 inch and | ock and sol der together. |f sheets are laid one
at a time, secure to roof deck with cleats, using three cleats to each
sheet, two on |ong side and one on short side. Use cleats 50 mr i nch w de
hooked over 20 mr 3/4 inch upturned edges of sheets, and nail to roof deck
with two 25 mm one inch long nails. Turn back roof end of cleat over nai
heads before next sheet is applied. |If desired, sheets may be nade into

| ong | engths at shop by | ocking short dinensions together and sol dering
seans thus forned. Turn long lengths 20 mr 3/4 inch, and secure each

| ength to roof deck by cleats spaced 300 mr 12 inch apart. Mallet and

sol der seans after pans are in place." Al sheets to be same |ength,
except as required to conplete run or maintain pattern. Locate transverse
joints of each panel half way between joints in adjacent sheets. Align
joints of alternate sheets horizontally to produce uniformpattern, as
shown in SMACNA Arch. Manual

13.1.2 Wor kmanshi p

Make |ines and angles sharp and true. Free exposed surfaces fromvisible
wave, warp, buckle, and tool marks. Fold back exposed edges neatly to form
a 13 mm 1/2 inch hemon the conceal ed side. Mke sheet netal exposed to
the weather watertight with provisions for expansion and contraction.

Make surfaces to receive sheet netal plunb and true, clean, even, snooth,
dry, and free of defects and projections. For installation of itenms not
shown in detail or not covered by specifications conformto the applicable
requi rements of SMACNA 1793, Architectural Sheet Metal Manual. Provide
sheet netal flashing in the angles formed where roof decks abut walls,
curbs, ventilators, pipes, or other vertical surfaces and wherever

i ndi cated and necessary to make the work watertight. Join sheet neta
items together as shown in Table |1
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3.

1.3 Nai | i ng

Confine nailing of sheet netal generally to sheet metal having a maxi mum
wi dth of 450 mr 18 inch. Confine nailing of flashing to one edge only.
Space nails evenly not over 75 mr 3 inch on center and approxi mately 13 nmr
1/2 inch from edge unless otherw se specified or indicated. Face nailing
will not be permtted. Were sheet netal is applied to other than wood
surfaces, include in shop draw ngs, the |ocations for sleepers and nailing
strips required to secure the work.

.1.4 Cl eats

Provide cleats for sheet nmetal 450 mm 18 inch and over in width. Space
cleats evenly not over 300 mr 12 inch on center unless otherw se specified
or indicated. Unless otherw se specified, provide cleats of 50 mm w de by
75 mmlong 2 inch wide by 3 inch long and of the sane material and

thi ckness as the sheet nmetal being installed. Secure one end of the cleat
with two nails and the cleat fol ded back over the nail heads. Lock the
other end into the seam [Were the fastening is to be nade to concrete or
masonry, use screws and drive in expansion shields set in concrete or
masonry. ]Pretin cleats for sol dered seans.

.1.5 Bolts, Rivets, and Screws

Install bolts, rivets, and screws where indicated or required. Provide
compati bl e washers where required to protect surface of sheet nmetal and to
provide a watertight connection. Provide mechanically formed joints in
al um num sheets 1.0 nm 0. 040 inch or less in thickness.

.1.6 Seans

Straight and uniformin width and height with no sol der showi ng on the face.

.1.6.1 Fl at -1 ock Seans

Fi nish not less than 20 mv 3/4 inch wi de.

.1.6.2 Lap Seans

Fi ni sh sol dered seans not |ess than 25 mr one inch wide. Overlap seans not
sol dered, not less than 75 mr 3 inch

.1.6.3 Loose- Lock Expansi on Seans

Not less than 75 mr 3 inch w de; provide m nimun 25 mr one i nch novenent
within the joint. Conpletely fill the joints with the specified seal ant,
applied at not less than 3 mr 1/8 inch thick bed.

.1.6.4 St andi ng Seans

Not | ess than 25 mr one inch high, double | ocked wthout solder.

.1.6.5 Fl at Seams

Make seans in the direction of the flow

1.7 Sol deri ng

Where soldering is specified, apply to copper, terne-coated stainless
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steel, zinc-coated steel, and stainless steel items. Pretin edges of sheet
nmetal before soldering is begun. Seal the joints in alumnum sheets of
0.040 inch or less in thickness with specified sealants. Do not sol der

al um num

. 1.7.1 Edges

Scrape or wire-brush the edges of |ead-coated material to be soldered to
produce a bright surface. Flux brush the seans in before soldering. Treat
with soldering acid flux the edges of stainless steel to be pretinned.

Seal the joints in alum num sheets of one mr 0.040 inch or less in
thickness with specified sealants. Do not sol der al um num

.1.8 Wl di ng and Mechani cal Fast ening

Use wel ding for alum num of thickness greater than one nm 0.040 inch
Al umi nurr one mr 0.040 inch or less in thickness nust be butted and the
space backed with formed flashing plate; or |ock joined, nechanically
fastened, and filled with seal ant as reconmended by the al uni num
manuf act urer.

.1.8.1 Wel di ng of Al um num

Use wel ding of the inert gas, shield-arc type. For procedures, appearance
and quality of welds, and the methods used in correcting wel ding work,
conformto AWS D1.2/D1. 2N

.1.8.2 Mechani cal Fasteni ng of Al um num

Use No. 12, alum num all oy, sheet netal screws or other suitable alum num
alloy or stainless steel fasteners. Drive fasteners in holes nade with a
No. 26 drill in securing side |laps, end |laps, and flashings. Space
fasteners 300 mr 12 inch maxi mum on center. \Were end |ap fasteners are
required to inprove closure, locate the end | ap fasteners not nore than 50
nr 2 inch fromthe end of the overl apping sheet.

.1.9 Protection from Contact with Dissinmilar Materials

.1.9.1 Copper or Copper-bearing Al oys

Pai nt with heavy-bodi ed bitum nous paint surfaces in contact with
dissimlar netal, or separate the surfaces by nmeans of noi stureproof
building felts.

.1.9.2 Al unmi num

Do not allow alum numsurfaces in direct contact with other netals except
stainless steel, zinc, or zinc coating. Were alum num contacts anot her
netal, paint the dissimlar netal with a priner followed by two coats of
al um num pai nt. Were drainage froma dissimlar netal passes over

al umi num paint the dissimlar nmetal with a non-1ead pignented paint.
.1.9.3 Met al Surfaces

Pai nt surfaces in contact with nortar, concrete, or other masonry materials
with al kali-resistant coatings such as heavy-bodi ed bitun nous paint.
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3.1.9.4 Wod or @her Absorptive Mterials

Pai nt surfaces that may becone repeatedly wet and in contact with nmeta
with two coats of alum num paint or a coat of heavy-bodi ed bitum nous paint.

3.1.10 Expansi on and Contraction

Provi de expansi on and contraction joints at not nore than 9750 mr 32 f oot
intervals for alum numand at not nmore than 12 nmeter 40 foot intervals for
other netals. Provide an additional joint where the distance between the
| ast expansion joint and the end of the continuous run is nore than half
the required interval. Space joints evenly. Join extruded al um num grave
stops and fascias by expansion and contraction joints spaced not nore than
3600 mr 12 feet apart.

3.1.11 Base Fl ashi ng

EE R R R S R I R R I R S R R R R R S R I R I R R R S R R S R R O

NOTE: Bracketed first sentence applies only to
shingl ed roofs. Do not include for built-up
roofing. Normally, only bitum nous base fl ashing
shoul d be specified with built-up roofing. Limt
use of netal base flashing to |ocations where
flashing is subject to injury by foot traffic and to
runs of 6000 mr 20 feet or |ess when used with
built-up roofing. Flashing for heating, plunbing,
and el ectrical equi pnent should be specified in the
appropriate sections.

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

[Lay the base flashings with each course of the roof covering, shingle
fashi on, where practicable, where sloped roofs abut chi meys, curbs, walls,
or other vertical surfaces.] Extend up vertical surfaces of the flashing
not less than 200 nm 8 inch and not less than 100 mv 4 inch under the roof
covering. Were finish wall coverings forma counterflashing, extend the
vertical leg of the flashing up behind the applied wall covering not |ess
than 150 mr 6 inch. Overlap the flashing strips [or shingles] with the
previously laid flashing not less than 75 mm 3 inch. Fasten the strips [or
shingles] at their upper edge to the deck. Horizontal flashing at vertica
surfaces nust extend vertically above the roof surface and fastened at
their upper edge to the deck a minimumof 6 inch on center with [large
headed al um num roofing nails] [hex headed, gal vani zed shi el ded screws] a
m ni mum of 2-inch lap of any surface. Solder end |aps and provide for
expansi on and contraction. Extend the nmetal flashing over crickets at the
up-sl ope side of [chimeys,] [curbs,] [and similar] vertical surfaces

ext endi ng through sloping roofs, the nmetal flashings. Extend the netal
flashings onto the roof covering not less than 115 mr 4.5 inch at the | ower
side of [dormer walls,] [chimeys,] [and sinilar] vertical surfaces
extending through the roof decks. Install and fit the flashings so as to
be completely weathertight. Provide factory-fabricated base flashing for
interior and exterior corners. Do not use netal base flashing on built-up
r oof i ng.

3.1.12 Count er f | ashi ng
Except where indicated or specified otherwi se, insert counterflashing in
reglets located from 230 to 250 mm 9 to 10 inch above roof decks, extend

down vertical surfaces over upturned vertical |eg of base flashings not
less than 75 nmr 3 inch. Fold the exposed edges of counterflashings 13 mr
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1/2 inch. Were stepped counterflashings are required, they may be
installed in short lengths a mninum[8 inch by 8 inch] [8 inch by 10 inch]
or may be of the preformed one-piece type. Provide end laps in
counterflashings not less than 75 mrv 3 inch and nmake it weathertight with
pl astic cenent. Do not make | engths of netal counterflashi ngs exceed 3000
nr 10 feet. Formthe flashings to the required shapes before installation.
Factory-formthe corners not |ess than 300 nmr 12 inch fromthe angle.
Secure the flashings in the reglets with | ead wedges and space not nore than
450 nmr 18 inch apart; on [chimeys and] [stair/elevator towers] short runs,
pl ace wedges cl oser together. Fill caul ked-type reglets or raked joints
whi ch receive counterflashing with caul king conpound. Turn up the
conceal ed edge of counterflashings built into masonry or concrete walls not
less than 6 mr 1/4 inch and extend not |less than 50 mr 2 inch into the
walls. Install counterflashing to provide a spring action agai nst base
flashing. [Were bitum nous base flashings are provided, extend down the
counter flashing as close as practicable to the top of the cant strip.
Factory formcounter flashing to provide spring action agai nst the base

fl ashing.]

.1.13 Met al Reglets

Provide factory fabricated caul ked type or friction type reglets with a
m ni mum opening of 6 nr 1/4 inch and a depth of 30 mm 1 1/4 inch, as
approved.

.1.13.1 Caul ked Reglets

Provide with rounded edges and netal strap brackets or other anchors for
securing to the concrete forms. Provide reglets with a core to protect
themfrominjury during the installation. Provide built-up mtered corner
pi eces for internal and external angles. Wdge the flashing in the reglets
with | ead wedges every 450 mr 18 inch, caulked full and solid with an
approved conpound.

.1.13.2 Friction Reglets

Provide with flashing receiving slots not Iess than 16 nmr 5/8 inch deep, 25
nmr one inch jointing tongues, and upper and | ower anchoring flanges
installed at 24 inch maxi mum snapl ock receiver. |Insert the flashing the
full depth of the slot and | ock by indentations made with a dull-pointed
tool, wedges, and filled with a sealant. For friction reglets, instal
flashi ng snapl ock receivers at 24 inch on center maxi rum \Wen the
flashing has been inserted the full depth, caulk the slot and lock [with
wedges] and fill with seal ant.

.1.14 Pol yvi nyl Chloride Reglets [Tenporary Construction Installation]

Ri gid polyvinyl chloride reglets ASTM D 1784, Type |1, Gade 1, d ass
14333-D, 0.075 inch m ni mumthickness may be provided in |lieu of netal
reglets for tenporary construction.

3.1.15 Gravel Stops and Fasci as
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NOTE: On projects having smooth surfaced roofs, the
upstanding |l eg of the gravel stop may be omtted.
Specify in the appropriate roofing section

Coordi nate installation requirenents for sheet netal
gravel stops and fascias with the referenced roofing
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section.
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Prefabricate in the shapes and sizes indicated and in lengths not |ess that
2400 mr 8 feet. Extend flange at |east 100 mr 4 inch onto roofing.

Provi de prefabricated, mtered corners internal and external corners.
Install gravel stops and fascias after all plies of the roofing menbrane
have been applied, but before the flood coat of bitunen is applied. Prine
roof flange of gravel stops and fascias on both sides with an asphalt
prinmer. After prinmer has dried, set flange on roofing nenbrane and
strip-in.Nail flange securely to wood nailer with | arge-head, barbed-shank
roofing nails 38 mr 1.5 inch | ong spaced not nore than 75 mr 3 inch on
center, in two staggered rows.

.1.15.1 Edge Strip

Hook the | ower edge of fascias at least 20 mm 3/4 inch over a continuous
strip of the same material bent outward at an angle not nore than 45
degrees to forma drip. Nail hook strip to a wood nailer at 150 mr 6 inch
maxi mum on center. \ere fastening is nade to concrete or masonry, use
screws spaced 300 mm 12 inch on center driven in expansion shields set in
the concrete or masonry. \Where horizontal wood nailers are slotted to
provide for insulation venting, install strips to prevent obstruction of
vent slots. \Were necessary, install strips over 2 mr 1/16 inch thick
conpati bl e spacer or washers.

.1.15.2 Joints

Leave open the section ends of gravel stops and fascias 6 mr 1/4 inch and
backed with a forned flashing plate, nechanically fastened in place and

| appi ng each section end a mininumof 100 nmm 4 inch set laps in plastic
cement. Face nailing will not be permtted. Install prefabricated

al um num gravel stops and fascias in accordance with the manufacturer's
printed instructions and details.

.1.16 Metal Drip Edge

Provide a netal drip edge, designed to allow water run-off to drip free of
underlying construction, at eaves and rakes prior to the application of
roofing shingles. Apply directly on the wood deck at the eaves and over

the underlay along the rakes. Extend back fromthe edge of the deck not
nore than 75 nmr 3 inch and secure with conpatible nails spaced not nore than
250 mr 10 inch on center al ong upper edge.

117 Qutters
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NOTE: Where it is local practice to omt gutters
because of glaciation and i ce danage, eave fl ashing
shoul d be provided in accordance w th paragraph
entitled "Eave Flashing."
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The hung type of shape indicated and supported on underside by brackets
that permt free thernmal novenent of the gutter. Provide gutters in sizes
indicated conplete with mtered corners, end caps, outlets, brackets, and
ot her accessories necessary for installation. Bead with hemred edge or
reinforce the outer edge of gutter with a stiffening bar not |ess than 20
by 5 mr 3/4 by 3/16 inch of material conpatible with gutter. Fabricate
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gutters in sections not |less than 2400 mr 8 feet. Lap the sections a

m ni mum of 25 mr one inch in the direction of flow or provide with
conceal ed splice plate 150 mr 6 inch mnimum Join the gutters, other than
al umi num by riveted and soldered joints. Join alumnumagutters with
riveted sealed joints. Provide expansion-type slip joints mdway between
outlets. Install gutters below slope Iine of the roof so that snow and ice
can slide clear. Support gutters on [adjustable hangers spaced not nore
than 750 mr 30 inch on center] [as indicated] [by continuous cleats] [and]
[or] [by cleats spaced not |ess than 36 inch apart]. Adjust gutters to
slope uniformy to outlets, with high points occurring mdway between
outlets. Fabricate hangers and fastenings from netals.

.1.18 Downspout s
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NOTE: For additions to existing buildings,
downspouts may be specified to match the design of
the existing portion of the building.
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Space supports for downspouts according to the manufacturer's
recomendation for the [wood] [masonry] or [steel] substrate. Types,
shapes and sizes are indicated. Provide conplete including el bows and

of fsets. Provide downspouts in approximtely 3000 nm 10 foot | engths.
Provide end joints to tel escope not less than 13 mr 1/2 inch and | ock

[ ongitudinal joints. Provide gutter outlets with wire ball strainers for
each outlet. Provide strainers to fit tightly into outlets and be of the
same material used for gutters. Keep downspouts not |ess than 25 mr one
inch anay fromwalls. Fasten to the walls at top, bottom and at an

i ntermedi ate point not to exceed 1500 mr 5 feet on center with | eader
straps or conceal ed rack-and-pin type fasteners. Formstraps and fasteners
of metal conpatible with the downspouts.

.1.18.1 Term nati ons

Neatly fit into the drainage connection the downspouts termnating in
drainage lines and fill the joints with a portland cenent nortar cap sl oped
away fromthe downspout. Provide downspouts term nating in splash bl ocks
with el bowtype fittings. Provide splash pans as specifi ed.

.1.19 Fl ashi ng for Roof Drains

Provide a 750 mm 30 inch square sheet indicated. Taper insulation to drain
from 600 mr 24 inch out. Set flashing on finished felts in a full bed of
asphalt roof cenent, ASTM D 4586. Heavily coat the drain flashing ring
with asphalt roof cenent. C anp the roof nenbrane, flashing sheet, and
stripping felt in the drain clanping ring. Secure clanps so that felts and
drain flashing are free of winkles and folds. Retrofit roof drains nust
conformto ANSI/SPRI RD- 1.

.1.20 Scuppers

Line interior of scupper openings with sheet metal. Extend the lining
through and project outside of the wall to forma drip on the bottom edge
and formto return not [ess than 25 nm one inch against the face of the
outside wall at the top and sides. Fold outside edges under 13 mr 1/2 inch
on all sides. Provide the perimeter of the lining approximately 13 m 1/2
inch less than the perineter of the scupper. Join the top and sides of the
lining on the roof deck side to a closure flange by a | ocked and sol dered
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joint. Join the bottomedge by a | ocked and soldered joint to the closure
flange, where required, formwth a ridge to act as a gravel stop around
the scupper inlet. Provide surfaces to receive the scupper |ining and coat
wi th bitum nous plastic cenent.

.1.21 Conduct or Heads

Type indicated and fabricated of the same material as the downspouts. Set

the depth of top opening equal to two-thirds of the width. Provide outl et

tubes not less than 100 nr 4 inch long. Flat-1ock solder the seanms. Were
conductor heads are used in conjunction with scuppers, set the conductor a

m ni mum of 50 nmm 2 inch wi der than the scupper. Attach conductor heads to

the wall with masonry fasteners, and | oose-lock to provide conductor heads

with screens of the same material. Securely fasten screens to the heads.

.1.22 Spl ash Pans

Install splash pans where downspouts di scharge on roof surfaces and at
other locations as indicated. Unless otherw se shown, provide pans not

| ess than 600 mm | ong by 450 nm w de 24 inch long by 18 inch wide with
metal ribs across the bottomof the pan. Formthe sides of the pan with
vertical baffles not |ess than 25 mr one inch high in the front, and 100 nm
4 inch high in the back doubl ed over and fornmed continuous with horizonta
roof flanges not less than 100 mr 4 inch wide. Bend the rear flange of the
pan to contour of cant strip and extend up 150 mr 6 inch under the side
wal | covering or to height of base flashing under counterflashing. Bed the
pans and roof flanges in plastic bitum nous cenent and strip-flash as
speci fi ed.

.1.23 Open Val |l ey Fl ashing

Provide valley flashing free of |ongitudinal seans, of width sufficient to
extend not |ess than 150 nmr 6 inch under the roof covering on each side.
Provide a 13 nr 1/2 inch fold on each side of the valley flashing. Lap the
sheets not less than 150 mm 6 inch in the direction of flow and secure to
roofing construction with cleats attached to the fold on each side. Nail
the tops of sheets to roof sheathing. Space the cleats not nore than 300 mm
12 inch on center. Provide exposed flashing not |ess than 100 mr 4 inch in
width at the top and increase 25 mr one inch in width for each additiona
2400 mr 8 feet in length. Were the slope of the valley is one in 2.67 or
less 4.5 inch or less per foot, or the intersecting roofs are on different
sl opes, provide an inverted V-joint, 25 mr one inch high, along the
centerline of the valley; and extend the edge of the valley sheets 200 mm 8
i nch under the roof covering on each side.

Val | ey flashing for asphalt shingle roofs is specified in SECTION 07 31 13
ASPHALT SHI NGLES

.1.24 Eave Fl ashing

One piece in width, applied in 2400 to 3000 nr 8 to 10 foot lengths wth
expansi on joints spaced as specified in paragraph entitled "Expansi on and
Contraction." Provide a 20 mr 3/4 inch continuous fold in the upper edge
of the sheet to engage cl eats spaced not nore than 250 mr 10 inch on
center. Locate the upper edge of flashing not |ess than 450 mr 18 inch
fromthe outside face of the building, measured al ong the roof slope. Fold
| ower edge of the flashing over and | oose-lock into a continuous edge strip
on the fascia. Where eave flashing intersects netal valley flashing,
secure with 25 mr one inch flat |locked joints with cleats that are 250 m
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10 inch on center.
3.1.25 Sheet Metal Covering on Flat, Sloped, or Curved Surfaces

Except as specified or indicated otherw se, cover and flash all mnor flat,
sl oped, or curved surfaces such as crickets, bul kheads, dormers and snal |l
decks with metal sheets of the material used for flashing; maxi num size of
sheets, 375 by 455 mr 16 by 18 inch. Fasten sheets to sheathing with neta
cleats. Lock seans and solder. Lock alum num seans as recomended by

al um num nanuf acturer. Provide an underlaynent of roofing felt for al
sheet netal covering.

3.1.26 Expansi on Joints
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NOTE: The contract draw ngs should contain details
of building expansion joints at walls, ceiling,
floors, roof, and parapets. Include exterior and
interior details. Provide isonetric detailing for
expansion joints intersections.
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Provi de expansion joints for roofs, walls, and floors as [specified]
[indicated]. Provide [expansion joints in continuous sheet netal at [40
foot intervals for copper and stainless steel] [and at 32 foot intervals
for alumnuny, [alum num gravel stops and fascias which nust have expansion
joints at not nore than 12 foot spacing]. Provide evenly spaced joints.
Provi de an additional joint where the distance between the | ast expansion
joint and the end of the continuous run is nore than half the required
interval spacing]. Conformto the requirenments of Table |

3.1.26.1 Roof Expansion Joints

Consi st of curb with wood nailing nmenbers on each side of joint, bitumnous
base flashing, netal counterflashing, and netal joint cover. Bitum nous
base flashing is specified in Roofing Section. Provide counterflashing as
specified in paragraph "Counterfl ashing," except as follows: Provide
counterflashing with vertical leg of suitable depth to enable formng into
a horizontal continuous cleat. Secure the inner edge to the nailing
nmenber. Make the outer edge projection not |ess than 25 mr one inch for
flashing on one side of the expansion joint and be | ess than the wi dth of
the expansion joint plus 25 mr one inch for flashing on the other side of
the joint. Hook the expansion joint cover over the projecting outer edges
of counterflashing. Provide roof joint with a joint cover of the width

i ndi cated. Hook and | ock one edge of the joint cover over the shorter
projecting flange of the continuous cleat, and the other edge hooked over
and | oose | ocked with the |longer projecting flange. . Joints are specified
in Table |1

3.1.26.2 Fl oor and Wal | Expansion Joints

Provi de U-shape with extended flanges for expansion joints in concrete and
masonry walls and in floor slabs.

3.1.27 Fl ashi ng at Roof Penetrations and Equi pnent Supports
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NOTE: |Insert appropriate Section nunmber and title
in the blank bel ow using format per UFC 1-300-02.
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Provide netal flashing for all pipes, ducts, and conduits projecting
through the roof surface and for equi pnment supports, guy wire anchors, and
simlar itens supported by or attached to the roof deck. Goose-necks,

rai nhoods, power roof ventilators, and [ ] are specifiedin[__ ].
3.1.28 Singl e Pipe Vents
See Table I, footnote (d). Set flange of sleeve in bitum nous plastic

cement and nail 75 mr 3 inch on center. Bend the top of sleeve over and
extend down into the vent pipe a mnimmof 50 mm 2 inch. For long runs or

| ong rises above the deck, where it is inpractical to cover the vent pipe
with | ead, use a two-piece formed netal housing. Set metal housing with a
nmetal sl eeve having a 100 nmr 4 inch roof flange in bitum nous plastic

cenent and nailed 75 mr 3 inch on center. Extend sleeve a m nimmof 200 nm
8 inch above the roof deck and | apped a mnimumof 75 mr 3 inch by a netal
hood secured to the vent pipe by a draw band. Seal the area of hood in
contact with vent pipe with an approved seal ant.

3.1.29 St epped Fl ashi ng

St epped flashing shall be installed where sloping roofs surfaced with
shi ngl es abut vertical surfaces. Separate pieces of base flashing shall be
pl aced in alternate shingle courses.

3.1.30 Copi ngs

Provi de copi ng using copper sheets 2400 or 3000 nm 8 or 10 feet long joined
by a 20 mr 3/4 inch | ocked and sol dered seam . Termi nate outer edges in
edge strips. Install with sealed [lap joints] [cover plate joints]
[standi ng seam joints] as indicated.

3.2 PAI NTI NG
Fi el d-pai nt sheet netal for separation of dissinmlar materials.
[3.2.1 Al um num Sur f aces

Shal | be sol vent cleaned and gi ven one coat of zinc-nolybdate priner and
one coat of al um num paint.

13.3 CLEANING

Cl ean exposed sheet netal work at conpletion of installation. Renpve
grease and oil filnms, handling marks, contam nation from steel wool,
fittings and drilling debris, and scrub-clean. Free the exposed netal
surfaces of dents, creases, waves, scratch marks, and sol der or weld narks.

3.4 REPAIRS TO FI N SH
Scrat ches, abrasions, and m nor surface defects of finish may be repaired
in accordance with the manufacturer's printed instructions and as approved.
Repai r damaged surfaces caused by scratches, blenishes, and variations of
color and surface texture. Replace itenms which cannot be repaired.

[3.5 FI ELD QUALI TY CONTRCL
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3.

NOTE: When justified by anpbunt or criticality of
roofing involved, and sinmilar requirements are not
established for Contractor Quality Contro

organi zation specified el sewhere, add the foll ow ng
requi renents at end of paragraph entitled "Field
Quality Control"

"A roofing technician responsible directly to
Contractor and experienced in construction of
built-up roofing systenms and rel ated work shal
performaquality control functions and be on site
wher ever roofing operations are in progress.”

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

Establish and maintain a Quality Control Plan for sheet metal used in
conjunction with roofing to assure conpliance of the installed sheet
netalwork with the contract requirenents. Renpbve work that is not in
conpliance with the contract and replace or correct. Include quality
control, but not be limted to, the foll ow ng:

a. Qoservation of environnental conditions; nunber and skill |evel of
sheet netal workers; condition of substrate.

b. Verification that specified material is provided and install ed.

c. Inspection of sheet metal work, for proper size(s) and
t hi ckness(es), fastening and joining, and proper installation

5.1 Pr ocedur e

Submit for approval prior to start of roofing work. |Include a checklist of
points to be observed. Docunent the actual quality control observations
and inspections. Furnish a copy of the documentation to the Contracting
Oficer at the end of each day.

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

NOTE: Metal gauges listed in the follow ng tables
are applicable to light comercial and residential
types and uses. Conpare netal thickness stated
herein with the requirenents of SMACNA Arch. Manual
and edit these tables using the nore stringent

requi renent of the two. Gauges of netal gutters in
the following tables are only applicable to gutters
| ess than 150 mm x 150 nm6 inches x 6 inches. Use
SMACNA Arch. Manual for commercial gutters of |arger
si zes.

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O

TABLE |. SHEET METAL VI GHTS, TH CKNESSES, AND GAGES
[ Copper, [ Ter ne- [ Zi nc-
ki | ograns Coat ed Coat ed
Per [Stainless Stainless Steel
Sheet Metal Itens Squar e [ Al um num St eel St eel , nm
net er ] ] ] ]

[ Bui I di ng Expansi on
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TABLE 1.

SHEET METAL WEI GHTS, THI CKNESSES, AND GAGES

[ Copper, [ Ter ne- [ Zi nc-
ki | ograns Coat ed Coat ed
Per [Stainless Stainless Steel
Sheet Metal Itens Squar e [ Al um num St eel , St eel , nm
neter] ] ] ]
Joi nt s]
[Cover]............... 4.9 0.81 0. 38 0. 38 0.6
[ WAt er st op- bel | ows or
flanged, U-type.].... 4.9 - 0. 38 0. 38 -
[ Covering on minor flat,
pi tched or curved
surfaces]............ 6.125 1.02 0. 46 0. 46 -
[ Downspouts and
leaders]............. 4.9 0.81 0.38 0. 38 0.6
[ Downspout clips
and anchors]......... - 1.02 clip - - -
- 3. 175 anchor - - -
[ Downspout straps,
50 my........... ... 14.7(a) 1.52 1.27 - -
[ Conduct or heads]..... 4.9 0.81 0.38 0. 38 -
[ Scupper lining]...... 6. 125 0.81 0.38 0.38 -
[Strainers, wire
di anmeter or gage].... .0 3. 66 2.77 -
gage di anmet er di anet er
[ Fl ashi ngs: ]
[Base]................ 6.125 1.02 0. 46 0. 46 0.6
[Cap (Counter-flashing)] 4.9 0.81 0. 38 0.38 0.5
[Eave]l................ 4.9 - 0. 38 0. 38 0.6
[ Spandrel beani....... 3.1 - 0. 25 0. 25 -
[Bond barrier]........ 4.9 - 0. 38 0. 38 -
[Stepped]............. 4.9 0.81 0. 38 0. 38 -
[Valley].............. 4.9 0.81 0. 38 0. 38 -
[Roof drain].......... 4.9(b)
[ Pi pe vent sleeve(d)]
[Coping].............. 4.9 - - - -
[ Gravel stops and
fascias:]
[Extrusions].......... - 1.91 - - -
[ Sheet s,
corrugated].......... 4.9 0.81 0. 38 0.38 -
[ Sheets, smooth]...... 6. 125 1.27 0. 46 0. 46 0.6
[Edge strip].......... 7.35 1.27 0.635 - -
[Gutters:
Gutter section....... 4.9 0.81 0. 38 0. 38 0.6
Conti nuous cleat..... 4.9 0.81 0. 38 0. 38 0.6
Hanger s,
dinmensions]......... 25 mm x 25 mm x 25 mm x - -
3 mm 2 mm 1 mm
(a) (c)
[Joint Cover plates... 4.9 0.81 0. 38 0.38 0.6
(See Table 11)]
[Reglets (¢)]......... 3.1 - 0. 25 0. 25 -
[ Spl ash pans]......... 4.9 1.02 0. 46 0. 46 -
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TABLE |. SHEET METAL WEI GHTS, THI CKNESSES, AND GAGES

[ Copper, [ Ter ne- [ Zi nc-

ki | ograns Coat ed Coat ed

Per [Stainless Stainless Steel
Sheet Metal Itens Squar e [ Al um num St eel , St eel , nm

net er | nm nm nm

(a) Brass.

(b) May be |lead weighing 19.6 kil ograms per square neter

(c) May be polyvinyl chloride.

(d) 12.25 kilogram m nimum | ead sl eeve with 100 nm fl ange. Where | ead

sleeve is inpractical, refer to paragraph entitled "Single Pipe
Vents" for optional materi al

TABLE |. SHEET METAL VEI GHTS, TH CKNESSES, AND GAGES
[ Copper, [ Zi nc-
Qunces [ Ter ne- Coat ed
Per [ Stainl ess Coated St eel
Sheet Metal Itens Squar e [ Al um num St eel , St eel , us
Foot ] I nch] I nch] I nch] St d.
Gage]
[ Bui I di ng Expansi on
Joi nt s]
[Cover]............... 16 . 032 . 015 . 015 24
[ Wat er st op- bel | ows or
flanged, U-type.].... 16 - . 015 . 015 -
[ Covering on nminor flat,
pi tched or curved
surfaces]............ 20 . 040 . 018 . 018 -
[ Downspout s and
leaders]............. 16 . 032 . 015 . 015 24
[ Downspout clips
and anchors]......... - .040 clip - - -
- . 125 anchor - - -
[ Downspout straps,
2-inch].............. 48( a) . 060 . 050 - -
[ Conduct or heads]..... 16 . 032 . 015 . 015 -
[ Scupper lining]...... 20 . 032 . 015 . 015 -
[Strainers, wire
di aneter or gage].... No. 9 . 144 . 109 -
gage di amet er di amet er
[ Fl ashi ngs: ]
[Base]................ 20 . 040 .018 .018 24
[Cap (Counter-flashing)] 16 . 032 . 015 . 015 26
[Eave] .. .............. 16 - . 015 . 015 24
[ Spandrel beani....... 10 - . 010 . 010 -
[Bond barrier]........ 16 - . 015 . 015 -
[Stepped]............. 16 . 032 . 015 . 015 -
[Valley].............. 16 . 032 . 015 . 015 -
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TABLE |. SHEET METAL WEI GHTS, TH CKNESSES, AND GAGES

[ Copper, [ Zi nc-
Qunces [ Ter ne- Coat ed
Per [ Stainless Coated St eel ,
Sheet Metal Itens Squar e [ Al um num St eel , St eel , u. s
Foot ] I nch] I nch] I nch] St d.
Gage]
[Roof drain].......... 16(b)
[ Pi pe vent sleeve(d)]
[Coping].............. 16 - - - -
[ Gravel stops and
fascias: ]
[Extrusions].......... - . 075 - - -
[ Sheet s,
corrugated].......... 16 . 032 . 015 . 015 -
[ Sheets, snooth]...... 20 . 050 . 018 . 018 24
[Edge strip].......... 24 . 050 . 025 - -
[Gutters:
Gutter section....... 16 . 032 . 015 . 015 24
Continuous cleat..... 16 . 032 . 015 . 015 24
Hanger s,
dinensions]......... 1 inch x 1 inch x 1 inch x - -
1/8 inch .080 inch . 037 inch
(a) (c)
[Joint Cover plates... 16 . 032 . 015 . 015 24
(See Table 11)]
[Reglets (¢)]......... 10 - . 010 . 010 -
[ Spl ash pans]......... 16 . 040 . 018 . 018 -

(a) Brass.

(b) May be | ead wei ghing 4 pounds per square foot.

(c) May be polyvinyl chloride.

(d) 2.5 pound minimum | ead sleeve with 4 inch flange. Where |ead sl eeve
is inmpractical, refer to paragraph entitled "Single Pipe Vents" for
optional material.

TABLE 11. SHEET METAL JO NTS

TYPE OF JO NT
Copper, Terne-

Coat ed

St ai nl ess
[tem Steel, Zinc-Coated
Desi gna- Steel and
tion St ai nl ess

St eel Al 'um num Remar ks
Joint cap 30 mMm 30 Mm - - -
for singl e | ock, standing singl e | ock,
bui | di ng seam cl eated st andi ng

expansi on
seam cleated
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TABLE 11.
TYPE OF JO NT

SHEET METAL JO NTS

Copper, Terne-
Coat ed
St ai nl ess

[tem Steel, Zinc-Coated

Desi gna- Steel and

tion St ai nl ess

St eel Al um num Remar ks

joint at

r oof

Fl ashi ngs

Base 25 mm 25 mm flat | ocked, Al umi num producer's

75 mm | ap sol dered; seal ed; recomended hard

for expansion 75 mmlap for setting seal ant for

j oi nt expansi on j oi nt | ocked al um num
joints. Fil
each neta
expansi on j oi nt
with a joint
seal i ng conpound
conpound.

Cap-in 75 mm | ap 75 mm | ap Seal groove with

regl et joint sealing
conpound.

Regl et s Butt j oint - - - Seal reglet groove
with joint sealing
conpound.

Eave 25 mm flat | ocked, 25 mm fl at | ocked, Sane as base

cleated. 25 mm | ocked, cleated fl ashi ng.
| oose | ocked, sealed 25 mm | oose | ocked,

expansi on j oi nt, seal ed expansion

cl eat ed joints, cleated

St epped 75 mm | ap 75 mm | ap - - -

Val | ey. 150 mm | ap cl eat ed 150 mm | ap cl eat ed - - -

Edge But t But t - - -

strip

G avel

st ops:

Ext r usi ons

Sheet ,
snoot h

Sheet

Butt with 6 nmm space

Butt with 6 nm space

Butt with 13 nm
space

Butt with 6 nmm space

Butt with 6 nmm space
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TABLE Il. SHEET METAL JA NTS
TYPE COF JO NT
Copper, Terne-
Coat ed
St ai nl ess
Item St eel, Zinc-Coated
Desi gna- Steel and
tion St ai nl ess
St eel Al um num Remar ks
corru- beneath and a cover
gat ed plate or a
conbi nati on unit
Gutters 40 mm |l ap, riveted 25 mm flat | ocked, Al um num producers
and sol dered riveted, and seal ed reconmended hard

setting seal ant for
 ocked al um num
joints.

(a) Provide a 75 mmlap elastoneric flashing with manufacturer's
reconmended seal ant.

(b) Seal

Pol yvi nyl

recomrended seal ant.

chloride reglet with manufacturer's

TABLE 11. SHEET METAL JO NTS
TYPE OF JO NT
Copper, Terne-
Coat ed
I[tem Steel, Zinc- Coated
Desi gna- Steel and
tion St ai nl ess
St eel Al umi num Remar ks
Joint cap 1.25 inch 1.25 inch - - -
for singl e | ock, singl e | ock
bui | di ng st andi ng st andi ng
expansi on seam cl eated
seam cl eated
joint at
r oof
Fl ashi ngs
Base One inch One inch Al um num producer's
3 inch lap flat |ocked, reconmended hard
for expansion sol dered; seal ed; setting seal ant for
j oi nt 3 inch lap for | ocked al um num
expansi on j oi nt joints. Fil
each net al
expansi on j oi nt
with a joint
seal i ng conmpound
conpound.
Cap-in 3 inch lap 3 inch lap Seal groove with
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TABLE 11.

Copper, Terne-

SHEET METAL JO NTS
TYPE OF JO NT

Coat ed

[tem Steel, Zinc-Coated

Desi gna- Steel and

tion St ai nl ess

St eel Al um num Remar ks
regl et joint sealing
conpound.

Regl et s Butt j oint - - - Seal reglet groove
with joint sealing
conpound.

Eave One inch flat One inch flat Sane as base

| ocked, cleated | ocked, | ocked, fl ashi ng
One inch cl eated one inch

| oose | ocked, | oose | ocked, seal ed

expansi on expansi on joints,

joint cleated cl eat ed

St epped 3 inch lap 3 inch lap - - -

Val | ey. 6 inch lap cleated 6 inch lap cleated - - -

Edge But t But t - - -

strip

G avel

st ops:

Extrusions - - -

Butt with 1/2 inch
space

Use sheet fl ashing
beneath and a cover
pl at e.

Sheet , Butt with 1/4 inch Butt with 1/4 inch Use sheet flashing
snoot h space space backup pl ate.

Sheet Butt with 1/4 inch Butt with 1/4 inch Use sheet fl ashing
corru- space space beneat h and a cover
gat ed plate or a

conbi nati on unit
Cutters 1.5 inch |l ap, One inch flat |ocked, Al um num producers
riveted and riveted, and seal ed reconmended hard
sol der ed setting seal ant for
| ocked al um num
joints.
(a) Provide a 3 inch lap elastoneric flashing with nanufacturer's
reconmended seal ant.
(b) Seal polyvinyl chloride reglet with manufacturer's

reconmended seal ant.
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End of Section --
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