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SECTION 07 61 01

COPPER ROOF SYSTEM
08/ 09

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

NOTE: This gui de specification covers the
requi renents for copper roof systemapplied to solid
roof decki ng.

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 Citeria 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

PART 1 GENERAL
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NOTE: This guide specification will be used in the
preparation of project specifications for flat-seam
st andi ng- seam batten-seam or customdesign type
copper roofing installed over a substrate. The
structural adequacy of the supporting systemwll be
est ablished prior to design of copper roof system

Drawi ngs wi Il show scope of sheet netal work and
structural fram ng system including type of decking
and bl ocking, type of fire-retardant materials (if
used), type and details of seanms, and design

requi renents. \Wen this specification is used for
onsite fabricated copper roof, the Contractor nmay
not be able to verify performance criteria such as
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wind uplift. |In such cases, draw ng details of
proven reliability and SMACNA recomrended gui del i nes
shoul d be used and specifi ed.

Copper roof systens in cold clinmates subjected to
hi gh snow accumrul ati on nust include snow guards
steep slopes (generally 6 on 12), and other approved
details.

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

1.1 REFERENCES

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: 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
this paragraph by organi zation, 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 automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue 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.

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

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

ASTM | NTERNATI ONAL ( ASTM

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

ASTM D 4397 (2009) Standard Specification for
Pol yet hyl ene Sheeting for Construction,
I ndustrial, and Agricultural Applications

ASTM E 72 (2005) Conducting Strength Tests of Panels
for Building Construction

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)

CDA 4115 (online) Copper in Architecture
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1.2 DESI GN REQUI REMENTS

Copper shall be formed to provide proper installation of elastoneric
seal ants. Form expansion joints of intermeshing hooked fl anges not |ess
than 25 mr 1 inch deep in accordance with CDA 4115.

1.2.1 Wnd Uplift Loads

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Sel ect the basic w nd speed val ue from UFC
3-301-01. The inportance and exposure factors wll
be obtai ned from ASCE/ SEI 7-05.

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

The design uplift pressures for the roof systemshall be conmputed and
applied using a basic wind speed of [ ] km miles per hour (fastest kn
mle), an inportance factor of [ ], and an exposure factor of [ ].
The design uplift force for each connection assenbly shall be that pressur
given for the area under consideration, nultiplied by the tributary |oad
area of the connection assenbly, and multiplied by the appropriate factor
of safety, as follows:

a. Single fastener in each connection ......... 3.0
b. Two or nore fasteners in each connection ...2.25
1.2.2 Panel and Cip Design

Panel and clip strength characteristics such as panel buckling strength,
panel stiffness, side joint strength and clip/side joint shall neet
requirenents of ASTM E 72. For the clip-to-substrate fastener selection,
incorporate a safety factor of 3.0 based on ultimte pull-out strength.
Sel ection shall consider the pry effect which the outstanding leg of clip
exerts on the fastener. Design end-laps for thermal novenent. Use
conceal ed anchor clips, and submt two sanples of each type.

1.2.3 Provi si ons for Expansion

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Sel ect appropriate tenperature range based on
effects of direct sun and general climatic
condi tions of the project site.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

Copper roof panels shall be free to nove in response to the expansi on and
contraction forces resulting froma total [110] [__ ] degrees C [200]
[ ] degrees F tenperature range during the life of the structure.

1.3 SUBM TTALS
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NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnittals
required for the project. Submittals should be kept
to the mninumrequired for adequate quality control

A“G following a subnmittal itemindicates that the
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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 I R R I I O R R R Ok S R R I R R R I O R O O

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

SD- 02 Shop Draw ngs

Copper Roof Systen[; C[; G |
SD- 03 Product Data

Seal ant
Qualifications

SD- 04 Sanpl es
Accessories[; C[; G [____ 11
Roof Panel s
Fasteners[; C[; G [
Conceal ed anchor clips[; C[; G [____ 11
SD-06 Test Reports
Field Testing[; CI[; G [____ 11
SD-07 Certificates

Copper Roof System
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4 QUALI TY ASSURANCE

Submit Qualifications for the followi ng, as specified:

4.1 Manuf act ur er

Copper roof systen shall be the product of a recognized copper roof system
manuf act urer who has been in the practice of manufacturing copper roof
systens for a period of not less than [10] [__ | ] years and has been
involved in at least 5 projects simlar in size and conplexity to this
project. Submt design and erection draw ngs containing data necessary to
clearly describe design, materials, sizes, |ayouts, seam configuration,
construction details, provisions for thermal novenment, |ine of panels,
fastener sizes and spacings, sealants and installation procedures. Also
submit certification that materials used in the copper roof system neet
speci fied requirenents.

.4.2 Installer

The installer shall be skilled in the installation of the type of copper
roof systemrequired for this project, shall have a minimumof [10] [__ ]
years of experience, and shall have been involved in installing at least 3
projects that are of conparable size, scope and conplexity as this project
for the particular roof system furnished.

. 4.3 Manuf acturer's Representative

A representative of the copper roof system manufacturer, who is famliar
with the design of the roof system supplied and experienced in the erection
of roof systens similar in size to the one required under this contract,
shal |l be present at the project site during installation of the copper roof
to ensure that the roof systemneets the contract requirenents.

4.4 Mock- Ups

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: Conplexity of work and scope of quality
control should be carefully eval uated before
requiring Contractor to construct a nock-up. Delete
paragraph if nock-up is not required.

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

Bef ore proceeding with final purchase of materials and fabrication of
copper roofing conponents, construct a nock-up of the work at the site in
the size and location directed, including at | east one exanpl e of each
critical detail (ridge, hip, valley, etc.) as required in the project. The
approved nock-up will establish the m ninum standard of quality required
for copper roofing work

.5 DELI VERY, STORAGE AND HANDLI NG

Deliver materials to the project site in a dry and undamaged condition and
stored themout of contact with the ground. WMaterials shall be covered

wi th weat hertight coverings and kept dry. Storage accommodations for
materials shall provide good air circulation and protection fromtw sting,
bendi ng, abrasion, discoloration or staining.
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6 WARRANTY

Warrant the copper roofing installation for a period of 20 years agai nst

bl ow of f and | eakage arising out of or caused by ordinary wear and tear by
the elenments. A sign shall be pernmanently attached to the building at the
nost |ikely roof access point advising of the existence of the warranty.
The warranty shall start upon final acceptance of the work or the date the
Covernment takes possession, whichever is earlier. The warranty shal
guarantee that the design, detailing, materials, and accessories used for
roofing work are approved by the roofing manufacturer and installed in
accordance with specifications, drawi ngs and ot her docunents approved by
manuf acturer prior to installation.

PART 2 PRODUCTS

2.

2.

1 ROOF PANELS

Roofing sheets shall be cold-rolled copper sheets conformng to ASTM B 370
tenmper designation, HOO, mininmur 4.9 kg per square nmeter 16 ounces per
square foot containing 99.9 percent copper. Copper roof panels shall be
factory-fabricated in accordance with approved draw ngs and CDA 4115
recomrendations. Form sections true to shape in the |ongest practica

| engths, accurate in size and free of distortion and defects. Exposed
edges shall be henmed on underside. Fabricate exposed copper work w thout
excessive oil-canning, buckling, and tool marks. Submit one piece 225 M 9
inches long, full wdth.

.2 ACCESSORI ES

Factory fabricate conponents required for a conplete roofing system
including [trim] [copings,] [fascias,] [corner units,] [ridge closures,]
[clips,] [gutters,] [closure strips,] and simlar items. Cip bases shal
have factory punched or drilled holes for attachment. Cips used with
panel width greater than 305 nmm 12 inches shall be made fromnmultiple
pieces with the allowance for the total thernal novenent required to take
place within the clip. Provide cleats which are interlockable with the
panel s and of type and size to neet design requirenments. Accessories shal
be fabricated of type and thickness of sheet copper conplying with CDA 4115.
Submit one sample of each type of flashing, trim closure, cap and simlar
itens. Size shall be sufficient to show construction and confi guration.

.3 SCLDER AND FLUX

Copper sol der shall conformto ASTM B 32. Flux shall be rosin, nuriatic
acid neutralized with zinc or an approved sol deri ng paste.

.4 SLI P SHEETS

Slip sheets shall be snmooth rosin-sized unsaturated buil ding paper weighing
a mni mum of 295 grans per square meter 6 pounds per 100 square feet.
Sheets shall be attached with approved fasteners. Slip sheets shall be
appl i ed over vapor retarder, where applicable.

5  VAPOR RETARDER

EE SRR I Sk S I I S I S I O R R R Rk I S Sk S I I R R Ik S S I S R Sk I S O
NOTE: Vapor retarder requirenents will be shown on
the draw ngs when required for local climatic
conditions. In northern clinmates, where ice and
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snow are considerations, a waterproof secondary
menbrane may be specified. Delete this paragraph if
not required.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

Vapor retarder shall be [non-perforated asphalt-saturated organic roofing
felts conforming to ASTM D 226/ D 226lv, Type Il (No. 30).] [polyethylene
sheeting conformng to ASTM D 4397. Provide a fully conpatible tape which
has equal or better water vapor control characteristics than the vapor
retarder material.]

2.6 Bl TUM NOUS COATI NG

Bi tum nous coating shall be cold-applied inert-type noncorrosive conpound,
nom nally free of sul fur components and other deleterious inmpurities.

2.7 SEALANT

Provi de seal ant in accordance with CDA 4115 and manufacturer's
reconmrendati ons. Submit descriptive information.

2.8 FASTENERS

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

NOTE: For projects in hurricane areas, edit this
par agraph to provide the higher quality fastener
types recomended.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Fasteners in contact with copper shall be copper, brass or Series 300
stai nl ess steel capable of resisting the specified wind uplift and all ow ng
for movenent of roof panel system Exposed fasteners shall be copper and
shall only be used at batten caps and closures. Submt two sanples of each
type to be used, with statenment regardi ng intended use. |f so requested,
random sanpl es of each type of fastener, as delivered to the project site
shal |l be taken in the presence of the Contracting Oficer and provided to
the Contracting O ficer.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

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

NOTE: Lunber and plywood in contact w th copper
will be non-treated or have a "non-corrosive"
fire-retardant treatnent.

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

Copper shall be separated from nonconpatible nmetal and corrosive substrates
wi th permanent type separators recomrended by manufacturer. |nstal

roofing panels, flashings and rel ated accessories with approved fasteners
in accordance with approved drawi ngs and CDA 4115. Roofing conponents
shal |l be set true to line and shall accurately fit together to form

| eak-proof joints. Fold panels back to forma hem on conceal ed side of
exposed edges. Form exposed surfaces flat and free of buckles, waves, and
tool marks. Provision shall be nmade for thermal expansion and

contraction. Seans shall be uniformand neat with mni mum of solder, welds
and seal ant. Fasteners and expansi on provisions shall be conceal ed where
possi ble in exposed work. Field-cutting of panels by torch is not
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permtted.
3.1.1 Tol er ances

Panel s shall be shimred and aligned within a tolerance of 9 nmin 12 neters
3/8 inch in 40 feet vertically and horizontally and within 3 mr 1/8 inch
of fset of adjoining surfaces and of vertical alignnent of matching profiles.

3.1.2 Substrates

Concrete substrates shall be nmade snoboth with a wash of neat cenent or with
a heavy application of bitum nous coating. |f concrete is not nailable,

set nailable inserts into the concrete. Substrates shall be clean, snooth,
sound, dry, and free of defects and projections which mght affect the
installation. Projecting nails and other types of fasteners shall be
secure and flush with substrate. Roof openings, pipes, vents, and ot her
roof penetrations shall be securely set in place.

3.1.3 Vapor Ret arder

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: Delete this paragraph if vapor retarder is
not required. |If vapor retarder is required keep
the appropriate brackets for roofing felts or

pol yet hyl ene.

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

[Install roofing felts in accordance with manufacturer's recomendati ons. ]
[Install a single ply of 0.254 mr 10 m | polyethyl ene sheet or, at the
Contractor's option, a double ply of 0.152 mr 6 m| polyethyl ene sheet over
the entire support surface. Use tape to seal the edges of the sheets to
the support surface, or to the sheet bel ow. Sheet edges shall be | apped
not |less than 150 mr 6 inches. Provide sufficient material to avoid

i nducing stresses in the sheets due to stretching or binding. Al tears or
punctures that are visible in the finished surface at any tinme during the
construction process shall be sealed with the tape.]

3.1. 4 Slip Sheets

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Slip sheets are required for al
installations. Slip sheets nust be installed over

vapor retarder when vapor retarder is specified.
ER R IR I I 2 R R R R R I I I R R R R I I R R R R S I I I R R R R S I I I R R R I I I R O I I R R R I I I I

Install slip sheets with joints overlapped a m ninrumof 50 mr 2 inches, and
secured with approved fasteners.

3.2 FI ELD TESTI NG

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Field testing may not be required for al
projects. Delete if not required.

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

Conduct [__ ] random fastener pull tests in areas designated by the
Contracting Officer. Fasteners for structural connections shall provide
tensile and shear strength of not |ess than 3.3 kN 750 pounds per
fastener. Submt test reports for uplift resistance of the copper roof
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system
.3 CLEANI NG

Upon conpl etion of copper roofing work, renove grease and oil filns, excess
seal ants and handling nmarks and clean the work in accordance with

manuf acturer's recomendati ons. Copper surfaces shall be cl eaned of
substances that would interfere with uniform oxidation and weat heri ng.
Exposed copper surfaces shall be free of dents, creases, waves, scratch

mar ks, and sol der or weld marks.

.4 PROTECTI ON

Prot ect copper roofing work to ensure the roof is wthout damage or
deterioration. Roof panels and ot her conponents, which have been damaged
or have deteriorated beyond successful repair, shall be replaced with new
copper sheet netalwork. Storing, wal king, wheeling or trucking directly on
conpl eted copper roofing work is not permtted. Wen required, tenporary
wal kways, runways and platforns fabricated of snooth cl ean boards shall be
used to avoid damage to conpl eted copper work. Maintain copper roofing
work in a clean condition until final acceptance.

-- End of Section --
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