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Equipment Manufacturers and Distributors

25 Sunset Lane 2833 Huffman Blvd.
Hatboro, PA 19040 Rockford, IL 61101
(215) 441-0306 (815) 962-3011

10401 W. 120th Avenue 5055 Madison Road
Broomfield, CO 80021 Cincinnati, OH 45227
(303) 469-2107 (513) 271-0333

407 Spackman Lane 2700 East 5th Avenue
Exton, PA 19341 Gary, IN 46402
(215) 363-1141 (219) 885-3232

1720 Maury Street P.O. Box 72
Houston, TX 77026 Smartt, TN 37378
(713) 223-4971 (615) 668-3643

Highway 55 & County Road 136 Route 5, Box 182
Annandale, MN 55302 McMinnville, TN 37110
(612) 274-8246 (615) 934-2211

3600 E. 40th Avenue 45657 Port Street
Denver, CO 80205 Plymouth, MI 48170
(303) 377-9412 (313) 451-8278

343 Somerset Street 315 North Dawson Street
Stirling, NJ 07980 Raleigh, NC 27603
(908) 647-5585 (919) 832-8481

Roll Former Corporation Roper Whitney

Knudson Manufacturing Inc. Kett Tool Company

ESE Gary Steel Products Corp.

Berridge Manufacturing Company National

Malco Products Inc. Tennsmith Inc.

Jobsite Tech. Inc. Tapco Products Company, Inc.

Hado Machinery North American Böcker

Pan Formers, Seamers, Shears, Cap Machines, Beading Machines, Roll Bending Machines, Brakes,
Panel Curving Machines, Decoilets Shears, Punches, Presses, Hand Tools

Pan Formers, Gutter Forning Machines Power Saws, Sbears, Nibblers

Pan Formers, Seamers, Sbears, Hand Tools Coil Slitters, Scrap Choppers

Pan Formers, Panel Curving Machines Shears, Box and Pan Brakes, Roll Forming Machines

Tools, Fasteners, Accessories Shears, Brakes, Slitters

Pan Formers Portable Brakes, Slitters, Cutters, Tools

Presses, Brakes, Shears, Soldering Torches, Seamers, Tools, Tongs, Soldering Equipment
Hand Tools

CDA
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Installation
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CAD Details

The details have been developed using AutoCAD
Release 12.  They may be inserted onto a sheet as
stand-alone details, or incorporated into larger
drawings.  Some steps have been taken to simplify
the use of these files:

1. All components are drawn actual size in
“model space”.

2. The dimensions of some elements, such as
transverse seams, have been exaggerated to
make them more readable in printed form.

3. All details have been drawn in two dimensions.
Although many drawings use axonometric
views, the views are actually constructed in
two  dimensions.  It is felt that full three-
dimensional models of the elements would be
much more complicated than necessary for
construction documents.

4. Five layers are used in these files:

Layer Name Color Description

AXON-COPPER 5 Copper material in
axonometric view.

AXON-OTHER 6 All other material in
axonometric view.

BASE-COPPER 1 0 Copper material in
plan or section.

BASE-OTHER 9 All other material in
plan or section.

CDATEXT 3 Text, leaders,
dimensions, and
dimension lines

This layer naming convention allows the user to
easily turn off and on the axonometric layers, or
to separate copper from other materials.

Introduction

This section contains drawings for the proper
design and construction of sheet copper details.
It is divided into subsections by topic, such as
“Roofing Systems”.  The format has been designed
to allow these subsections to be periodically updated
as needed.  Additional subsections will also be
added in the future.

Each subsection has an introduction that gives
general information for that topic.  Within each
subsection, there are divisions that cover variations of
that topic.  For example, in the Roofing Systems
subsection 4.2, there are divisions for standing seam,
batten seam, flat seam roofing and more.  These
divisions are comprised of one or more plates of
drawings each with a facing page of descriptive text.

The drawings are presented in two colors.  Copper
materials are shown in copper color, all other
building materials are shown in black.  The
drawings are intended to show the relationships
of the materials.

Although the drawings show the components in
detail, some items, such as nails, may not be shown
for the sake of clarity.  The specifications and
descriptive text should always be consulted before
using the details in any specific application.

All of the details shown in this section of the
Handbook are also available in electronic form.
PC disks, in MS DOS format, are available to be used
in conjunction with this Handbook, and for inclusion
in Appendix E.



Introduction

This section provides a summary of major issues
that should be considered by the designer.  Much
of the information is based on successful historic
practice.  The majority of the issues presented are
related to the climatic conditions of the site and
the configuration of the building.

High Winds:  In areas where high winds occur,
the design of roofing systems must be carefully
evaluated.  High winds can place extreme positive
or negative pressures on roof edges, such as, ridges,
ridge vents, eaves, rakes, copings, gutters, and fascias.
Under these conditions it is particularly important to
ensure that the edges of roofing and flashing are
securely fastened.

In areas of high winds and rain special care must be
exercised in designing transverse seams and flashing.
The  headlap may be increased in these conditions, to
reduce the likelihood that moisture will be driven
past the roofing membrane.

Heavy Rain:  Where heavy rain is expected, special
attention should be given to roof slopes, headlap,
seam details, valleys, gutters and downspouts.  Unless
flat seam roofing is used, low slopes, which do not
promote positive drainage, should be avoided.  The
headlap of transverse seams or overlapping roofing
components (at a valley, for example) can be
increased, for improved protection.  Increased seam
heights can help prevent water infiltration.  Seams
may also be filled with sealant
or fully soldered, to provide a watertight barrier.
See Fundamentals — Solder and Sealants, and
Section 4.2.C-E for more information on sealants
and solder.  Valleys, gutters, and downspouts
should be sized adequately, and their design should
account for the volume, speed, and direction of the
expected water flow.

Ice and Snow:  In areas where ice and snow may be
severe, the designer should carefully consider their
effect on all components.  Many of the problems
associated with ice and snow are caused by damming.
This often occurs when snow on a roof, over heated
space, melts and flows to the eaves.  The roof
temperature at the eaves can be significantly lower,

especially if the roof has an overhang.  The flowing
water can freeze and form a dam which prevents
proper roof drainage.  These conditions
can be intensified by roof shapes, such as valleys.

Eave snow flashing may be used to make the roof
perimeter watertight.  The headlap of roofing
material over valley flashing, roof edge strips, gutter
aprons, and other elements may be increased by
extending the underlying copper material higher up
the roof.  The amount of increase is related to the
slope of the roof or valley and the likelihood of a dam
condition.  Other steps that increase protection under
these circumstances include: increased seam height
and the use of solder or sealant in seams.  In areas of
extreme ice and snow conditions, heating elements
can be installed on eaves and in gutters to help
prevent ice build-up.

Another potential problem with ice and snow build-
up is its weight.  If snow accumulates on a sloped
roof, it can slide down its surface with tremendous
force, damaging the roof, eaves, or gutters.  In areas
where ice can accumulate in gutters, the proper
design of gutter support is very important.  The use
of snow guards is neither supported nor opposed,
rather their use must be determined and evaluated for
each specific application.

Temperature Range:  When designing copper
roofing systems or accessories, the effect of
temperature changes should be considered.  The
expansion and contraction of copper material, as
well as that of any other adjacent material, is a
function of variations in temperature.  The
temperature during installation can also play an
important role, since future thermal expansion and
contraction will occur as the temperature rises and
falls relative to this initial value.  This is particularly
important when installing components with potential
restrictions to movement in one direction.  For more
information on expansion and contraction, see
Roofing Systems — Long Pan, Sections 4.2.10
and 4.2.11.

The effects of direct solar gain should be carefully
considered.  The surface temperature of exposed
copper can be significantly higher, by 70 to 80
degrees or more, than the surrounding ambient



temperature.  The effects of this additional gain,
commonly called “superheat”, must be anticipated, as
increased thermal movement will occur.

Building Orientation:  Consideration should be
given to the relationships between roof components,
such as the ridge, eave, parapet, and the direction of
prevailing wind, rain, and sun.  The intensity of many
issues discussed above will depend on the exposure of
each roof component.  For example, ice build-up on a
gutter is more likely to occur on the North side of a
building or a partially shaded area of an eave.  Wind
can exert extreme positive pressure on a coping in
one area and negative in another.

Staining:  With good design, staining from run-off
can be minimized or eliminated.  In brief, staining
occurs when moisture that has been in contact with
copper, drips off onto adjacent porous materials.
The primary methods of preventing staining include
the use of gutters, architectural overhangs, drip

edges, and silicone sealers. For a more detailed 
discussion on the causes and prevention of staining, 
see Fundamentals —Staining.  In addition, the 
designer can try to divert water away from places 
where it may cause stains. Where parapet covers or 
copings are used, for example, the top surface 
should be sloped toward the roof side, to minimize 
the amount of water that drips off the outside face.

Patination:  The natural weathering process that
leads to the patination of exposed copper surfaces
usually takes many years to complete.  A number
of processes have been developed to quickly produce
a patina.  However, in the past, none of these has
been a total success.  It is therefore difficult to
make specific recommendations.  The industry has
continued its development efforts in this area, and
occasionally new methods are introduced.  Please
contact CDA for current information.







for long pan requirements.
  

Lap Seam, Soldered: This seam should only
be used on copper sheets with weights up to
20 ounces.

Flat Lock Seam, Soldered:  This seam provides a
positive mechanical connection between adjacent
sheets.  It should not be used for copper sheets
weighing more than 20 ounces per square foot.  It
should be used where watertightness is required.

Lap Seam, Riveted:  This seam provides a strong
mechanical connection for copper sheets.  It should
only be used where watertightness is not required.

Where strength of seam is a major consideration,
rivets should be copper or copper alloy, 1/8" to
3/16" in diameter and spaced 3" O.C. in two rows
in a staggered pattern.  The use of 1/8" pop rivets
of either copper or copper alloy should be restricted
to applications where strength of seam is not a
major consideration.

Single Lock Standing Seam, Button Punched:
This is one type of standing seam.  Both copper
sheets are bent up where they meet.  One is longer
than the other.  The longer one is folded over the
shorter one.  They are then button punched to
provide a more rigid, mechanical connection.

Lap Seam, Riveted and Soldered: This seam offers
a strong watertight joint.  The rivets provide the

strength, while the solder provides a watertight seal.
  

This type of seam allows thermal expansion and
contraction by sliding or flexing.  It can be made
watertight by the use of high quality flexible sealants,
such as butyl, polysulfide, silicone, or urethane,
which do not restrict movement.

Lap Seam:  This seam is not used where water-
tightness is required.  It allows free movement
of the copper sheets.

Flat Lock Seam, Cleated:  The cleats are used
to secure the sheets to the understructure.
Cleats should (in general) be spaced a maximum
of 12" O.C.

Double Lock Seam, Cleated:  This seam is
essentially a single lock seam with an additional
fold.  It develops increased mechanical strength
and watertightness.

Common Lock:  (also referred to as a hook seam
or single lock seam)  This seam provides for a
mechanical connection between the copper sheets.
The hook in the lower sheet provides a degree of
security against water penetration as long as it is
not submerged.  It also provides a good place for
sealant when used.
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B. Loose Seams

A. Rigid Seams
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EDGE STRIP — DETAIL 2
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B. Corner Seams and Edges

A. Expansion Seams
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A. Typical Copper Cleats

B. Typical Copper Hold-Downs

The typical copper cleats
shown are usually 16 oz. copper, at least 2" wide.
They are attached to the deck or nailable inserts
with two copper, brass, bronze, or compatible
stainless steel nails or screws. When cleats are used
on flat or nearly flat surfaces, the end of each cleat
should be folded back over the nail heads to prevent
possible damage to the covering sheet by expansion
and contraction, traffic or other forces. When fixed
cleats are used on vertical surfaces or not exposed to
traffic, this is not necessary.

is used to form a hook over the
upstanding flange of the lower pan only, allowing
some differential movement between pans in a
standing seam roofing system. is used to
form hooks over both upstanding flanges of the
pans in a standing seam roofing system, locking
them both together to minimize differential
movement.

Copper hold-
downs are used to prevent the lifting of large, flat
portions of copper from the substrate, while
allowing thermal movement. They are typically
used on wide gutters, extended gutter apron pieces,
and wide apron flashings. For the through fastener
hold-down, the maximum recommended spacing is
4 feet longitudinally, and 18" transversely. The
screw should be brass No. 12 x 3/4" round head,
with an expansion shield if used in masonry. A
large brass or copper washer, 1-1/4" diameter,
should be placed under the screw head. The screw
should be tightened sufficiently to keep the metal
flat, but not restrict its movement. After the hold-
down is in place, a 16 oz. copper cap should be
soldered over the assembly to provide
watertightness.

Detail 1

Detail 2

C. Expansion Cleats

D. Lock Strips

Expansion cleats are typically
used on long runs of standing seam roofing.
Movement caused by thermal expansion and
contraction is transmitted towards the ridge and
eaves. Expansion cleats relieve the stresses that
weaken the holding power of fixed cleats on long
runs. For additional information, see

.

Two types of expansion cleats are shown. One utilizes
a full-width sliding tab. The other is formed into a
“V”, so that the cleat legs do not fold over onto each
other. This reduces the build-up of copper material in
the finished joint. Various other types of expansion
cleats are available throughout the industry.

Two restraining methods are
illustrated. Both are designed to prevent vertical wind
uplift of roof pan edges, but allow horizontal
expansion and contraction. The lock strip is a
continuous strip usually of 20 oz. copper, soldered or
fastened to a substrate. Its leading edge is raised to
allow the end of a copper sheet to be locked over into
a 3/4 inch lock.

The double-fold is utilized in areas where conditions
are limited in space. The copper base sheet is folded
into a raised lip to allow the end of a “top sheet” to be
locked over into a 3/4 inch lock.

Roofing
Systems – Long Pan, Plate 4.2.10

4.1.4
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A. Copper Cleats

C. Expansion Cleats

B. Typical Copper Hold-Downs

D. Lock Strips
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Introduction

Copper offers a character and durability that no other
metal roof can match.  Its appearance can
complement any style of building, from the
traditional to the modern.  Its warmth and beauty
make it a preferred material for many architects.

The use of copper is based upon traditional practices
proven over many years.  There are numerous
examples of copper roofs which have been in place
one or more centuries.  Copper’s resistance to
the elements ranks among the highest of modern
roofing materials.

When properly designed and installed, a copper roof
provides an economical, long-term roofing solution.
Its low life cycle costs are attributable to the low
maintenance, long life and salvage value of copper.
Unlike many other metal roofing materials, copper
requires no painting or finishing.

Through its natural weathering process, the warm
bronze tones can be expected to lead to the elegant
green patina finish.  There are also a number of
methods available to retard or accelerate the
weathering process.  These methods are currently
under study, with results to be issued in subsequent
updates.  See Section 1.2 for current information,
or contact CDA.

The ductility and malleability of copper make it an
easy material to form over irregular roof structures.
Domes and other curved roof shapes are readily
handled with copper.

In recent years, new tools and installation methods
have been introduced that aid in the quick, proper,
and economical installation of copper roofs.

1.  Requirements for Typical Copper
Roofing Systems

Decking Requirements:  Different roofing systems
have different fastening requirements.  In general,
they can be divided into two categories: those
systems that use cleats secured to battens and those
whose cleats are fastened directly to the roof deck.

Batten systems may be applied over any type of
decking.  On concrete, gypsum, or steel decks,
the wood battens may be secured by thru-bolts,
expansion inserts or similar anchoring devices.

For systems that use cleats secured directly to the
deck, it is imperative that the holding power of the
deck is adequate to sustain design wind conditions.
If the surface to receive the roofing is other than
wood or a nailable deck, nailing strips or inserts must
be provided to secure the cleats.  Nailers should, in
general, be installed transverse (perpendicular) to the
seams rather than parallel to them since variations in
the widths of finished pans make it impossible to
assure proper alignment of seams over parallel nailers
for an entire roof.

Materials:  Copper roofing is typically constructed
using 16 oz. or 20 oz. cold rolled copper sheets.  The
sheets are usually limited to a width of 2 to 3 feet.
Sheets can be either preformed or formed in the field
into pans.  Pans up to 10 feet long are considered
short pans.  Roofs using pans longer than 10 feet
should be designed to accommodate additional
movement at the ends of the pans.  For additional
information, see Roofing Systems — Long Pan,
Plate 4.2.10.

The copper pans rest on 4 lb., minimum, rosin-
sized smooth building paper.  The underlayment
is typically 30 lb., minimum, saturated roofing
felts.  Other materials may be substituted in
specific applications. See the specifications and
manufacturers’ recommendations.



Surface Preparation:  The surface preparation
for copper roofing systems is similar.  The deck
should be thoroughly dry, smooth, and free from
projecting screws, nail heads or other imperfections.
The entire surface should be covered with an
approved underlayment secured with copper nails and
washers.  The underlayment, which is often saturated
roofing felt, acts as a cushion, as well
as providing temporary weather protection for
the roof deck.

A sheet of building paper must be applied over the
felt.  Because copper has a tendency to retain heat,
elevated temperatures can cause asphalt in the
underlayment to bond the copper to the roof deck.
This inhibits the movement of the copper roof and
can result in premature fatigue.  The building paper
acts as a slip sheet to prevent such bonding.

Equipment:  A variety of power pan formers
and power seamers is available to assist in the
construction of copper roofs.  Power pan formers can
take flat or coiled, sheet or strip copper and produce
roofing pans on site.  They result in high quality,
uniform pans whose length is limited only by the
contractor’s ability to transport and handle
the material (pan lengths should not exceed the
recommendations in the Roofing Systems — Long
Pan, Plate 4.2.10).  Pan formers typically have the
ability to produce pans of varying width with 1"
high standing seams.

Power seamers are used to produce finished standing
or batten seams.  The seamers are engaged onto
an unfinished seam and propel themselves under
electrical power the length of the seam.  They can
form seams of virtually any length.

See Section 2.1 for additional information on
installation equipment and tools.



Special Roofing Design and
Installation Considerations

One of the most important issues in the use of
copper is the relative movement of components.
Movement can occur as a result of internal stresses
due to temperature changes, or from external
sources such as wind, ice, or movement in the
substrate.  Since copper is most often used as a
water barrier, installations must account for the
anticipated movement as well as prevent the
infiltration of water.

This section presents key information on practical
limits and Special Conditions.  For additional
information on thermal stresses see Fundamentals
— Structural Considerations.

Providing an effective path for water to flow in a
controlled direction is one of the most important
principles in design and construction. Table 4.2.A

shows the recommended minimum slopes for various
copper roofing systems using the details shown
throughout this Handbook.  Lower slopes
are possible under certain conditions, using
modified details. Table 4.2.B shows the minimum
recommended slopes using these special details.
The modified details are discussed below.  Only
flat seam roofing is constructed to be completely
watertight, and therefore can sustain standing
water. Table 4.2.C outlines the recommendations
regarding flat seam construction.

Mansard roofs are usually steep, but they often
have changes in their slope.  They are based on either
standing or batten seam roofing.  The minimum
recommendations, are therefore, the
same as the “base” standing or batten seam roof.

The following discussion is for Special Conditions.
See Table 4.2.B.



Special Roofing Design and
Installation Considerations

    Before the two pans are locked, a
good quality rubber or synthetic based sealant should
be applied to the top of the flange of the lower pan.
Transverse seams should be based on
the “low pitch” version of Detail C on Plate 4.2.1.

    A good quality rubber or synthetic
based sealant should be applied to the top flange of
each pan prior to installation of the batten cap.

    Where batten caps join, a 1/2" single
lock seam is required.

       A continuous
rubber or synthetic-based sealant must be applied
in the lock formed by the soldered locking strip
immediately before placing the upper pan on the
roof.  After engaging the ends of the pans, seams
should be dressed down to a thickness of not less
than 1/8", and a continuous bead of sealant should
be visible the entire width of the pan.  The lap of
the upstanding legs of the pans should also be
set in sealant.

The optional cleat shown can be used to hold the
roofing pans during installation.  This is particularly
helpful on a steep roof.



      
                      



  
   
 










   
 
 



  


     
 



 


     
 



     



      
                          



  
   
 










   
 
 



  


     
 



 


     
 



     
   

      
                    







  
      
       



     





Standing Seam Roofing

Description:  Standing seam roofing is composed
of preformed or field formed pans, usually about
18 to 24 inches wide when finished.  The
recommended dimensions should be specified
from the table below.  These pans run parallel to the
slope of the roof, and are joined to adjacent pans with
double locked standing seams.  Fixed copper cleats,
spaced 12" apart and locked into these seams, secure
the roofing to the deck.  This method limits slippage
between pans, and is recommended for
use with pans up to 10' long.

When preformed pans are used, they are joined at
their upper and lower ends by transverse seams.
These seams should be staggered for adjacent
pans to avoid excessive thickness of copper at the
standing seam.

Field forming involves the use of copper in flat sheets
or rolls which are formed into pans by power
panformers.  Long rafter-length pans can be made,
eliminating the need for transverse seams, however
eave and ridge details must allow for copper
expansion and contraction characteristics.  See
Roofing Systems — Long Pan, Plate 4.2.10, for
additional information.

Special Conditions:  The details shown are for
roof slopes of at least 4" per foot.  For roof slopes
less than 4" per foot, and areas where ice, snow or
heavy rain conditions occur, see Roofing Systems —
Special Roofing Design and Installation
Considerations section (4.2.C-E).

For standing seam roofing using pan lengths
greater than 10 feet in length see Roofing Systems
— Long Pan, Plate 4.2.10, for discussion.

Decking Requirements:  Nailable deck or
nailing strips.

    This detail shows a typical gable rake
and ridge seam.  Adjacent lengths of rake strips
should be lapped at least 3" in the direction of flow.

     A typical standing seam
with cleats.  Alternative gable rake and ridge seam are
also shown in this detail.  The gable detail shown in
Detail A is generally preferred since it minimizes
water washing down the gable end.  All ridges should
be cleated at 12" O.C.

    Two types of transverse
seams are shown.  The detail on the right is
recommended only for steep pitch roofs, 6 or more
inches per foot.  The detail on the left can be used for
roof slopes as low as 3 inches per foot.  For
roof slopes less than 3 inches per foot, and areas
where ice, snow or heavy rain conditions occur, see
Roofing Systems — Special Roofing Design and
Installation Considerations section (4.2.C-E).

Cleats may be used at transverse seams to facilitate
installation.

    Two types of eaves, one with a
gutter and one with a copper edge strip are shown.

The eave ends of the standing seam may be cut
and folded back, or turned down and locked to
the edge strip.  Under the roofing, a continuous
integral apron is installed.

The integral gutter lining apron in Detail 2 should
be a maximum of 8" in width.

        






  
             
                               


 









  
  
  
  
  
  


























Standing Seam Roofing (continued)

      This detail shows a method
of finishing the standing seams of a copper hip roof
along the sloping ridges.  This method allows
standing seams to be concealed by a ridge
cap which affords both a clean appearance and
weather tight seal.

     Two alternative methods
of detailing a ridge are shown.  Both can be used
at a gable ridge and/or a sloping hip ridge.  The
standing seams are laid over a minimum of 6"
from the ridge.

In Alternative 1, a continuous copper cap is used
to secure standing seams along the ridge.  The ridge
cap is loose locked into the upper edges of the
roofing pans allowing for expansion and contraction.
See Detail D, Plate 4.2.1 for similar termination
at eave.

In Alternative 2, the ridge is formed by a wood
batten clad with a copper cap.  The standing seams
fold and lock into the batten cap along the vertical
batten face.  See Detail C, Plate 4.2.3 for similar
termination at eave.

     This detail shows a method of
detailing a valley condition on a standing seam roof.
The copper roofing laps the valley flashing a
minimum of 6" and is folded and locked into a
continuous copper locking strip.  The continuous
locking strip is soldered to the valley flashing.

An Alternate method is to use a double fold in the
valley flashing, instead of a locking strip.  Both
methods are shown in the Detail.

        This
overall view of a standing seam roof shows the
basic concept.

For additional information, see:
Flashing and Copings, under the appropriate
sections for flashing details.
Basic Details, for information on seams, fixed
and expansion cleats, hold-downs, edge strips
and transverse seams.
Roofing Systems — Long Pan, for requirements
when using pans greater than 10' in length.

Equipment Available:  This includes machine
panformers, which use flat or coiled sheet copper to
field form pans, and power seamers, which form full-
finished, 1" high, locked standing seams.





Batten Seam Roofing

Description:  Batten seam roofing consists of copper
pans running parallel to the roof slope, separated by
wood battens.  The battens are covered with copper
caps that are loose locked into adjacent pans.  The
width of these preformed or field formed pans may
vary.  The recommended maximum depends on the
weight of copper, see below.

The battens, which can have a wide variety of shapes
and sizes, provide not only a means of securing the
roofing, but also permit a wide variety of design
expressions.  Transverse seams are required to join
the ends of preformed pans (see Detail D).

There are two methods of accommodating expansion
movement of the pans.  Both rely on a space of 1/16"
between the upstanding leg of a pan and batten.
Both use battens that are nominally 2" x 2".  In the
preferred method, the battens are tapered so their
base is 1/16" narrower on each side than at the top.
The upstanding leg of the pan is then formed
vertically.  The alternative method uses square
battens.  The pans are formed 1/16" narrower on
each side, with their upstanding legs bent at an angle
greater than 90 degrees to meet the batten cap.

Copper Weight Requirements for Batten Seam
Roofing:

a. 16 oz. sheets for pans not exceeding 20" wide.

b. 20 oz. sheets for pans not exceeding 26" wide.

Batten caps are joined at their ends with 1/2" locks or
lapped at least 3" in the direction of flow.  Batten
caps should be formed of the same weight as the
underlying pan.

Special Conditions:  For roof slopes less than
4" per foot, or areas where ice, snow or heavy rain
conditions occur see Roofing Systems — Special
Roofing Design and Installation Considerations
section (4.2.C-E).

Decking Requirements:  Any type of smooth, flat
roof deck.

    A typical gable rake is shown.  This
detail shows the preferred method where a batten is
set flush with the edge of the roof.  In this case the
cap is extended, effectively becoming a rake strip, and
locked into the edge strip.  An alternative method is
shown in Detail B, Plate 4.2.1.

       This detail shows
typical ridge and batten seams.

       The finishing
process of the ends of battens is shown.  The eave
details for batten seams are otherwise similar to those
for standing seam, as shown in Detail D,
Plate 4.2.1.

    The steep slope transverse
seam shown is for roof slopes of at least 6" per foot.
The low slope detail is for slopes less than 6" and
greater than 3".

Cleats may be used at transverse seams to facilitate
installation and restrict movement.





Batten Seam Roofing (continued)

       This detail shows
two alternative methods of finishing the joint
between a vertical batten and a ridge batten.  Both
details achieve the proper seal with extensions to
the upstanding legs of the pans.

In Alternative 1, shown in the middle, this extension
is folded.  This fold diverts water that has penetrated
the vertical joint out onto the roof. Alternative 2
shows this extension lapped and soldered.  The solder
provides a watertight seal.

     Two alternative methods of
detailing a valley condition are shown.  Both
require a 6" minimum lap of the roofing over the
valley flashing.  The one shown on the left uses
a continuous locking strip soldered to the valley
flashing.  The other uses a double fold in the flashing
to receive the ends of the roofing.

The ends of the wood battens terminating at the
valley are undercut to allow the folded edges of the
valley flashing to pass underneath.  The ends of the
battens are covered with copper as described in
Detail C, Plate 4.2.3.

     These types of cleats
may be used with batten seam roofs.  The type shown
on the left must be placed during batten installation.
The type on the right is attached to
the installed battens with copper nails before or
after batten installation.

For additional information, see:
Roofing Systems — Introduction, for general
roofing system descriptions and requirements.
Flashing and Copings, under the appropriate
sections for flashing details.
Basic Details for information on seams, fixed and
expansion cleats, hold-downs, edge strips and
transverse seams.
Roofing Systems — Standing Seams for similar
gable rake, and additional eave details.

Equipment Available:  Various power seamers
are available to the contractor to automatically
finish the batten cap installation.  Check with
manufacturers for limitations on batten sizes that
can be handled.  Power pan forming equipment
is also available.

        


 








  

   


































Chevron Roofing

Description:  Chevron roofs come in a wide
variety of configurations.  A common design is
based on typical batten seam construction, to
which auxiliary battens are attached.

These additional battens are decorative and do not
contribute to the functionality of the roof.  They are
usually formed as inverted copper channels that are
attached to the roof with copper U-clips.

With proper design, decorative battens can have
almost any shape or size and run in any direction.
The unobstructed flow of water, expansion and
contraction of the copper, and the effects of ice
and wind must all be considered.

Special Conditions:  Other chevron roof designs can
have fully functional wood battens, which
are arranged in a chevron pattern.  These rely on
specially shaped preformed pans that fit between the
battens.  However, these designs must be carefully
detailed to maintain weathertight performance.

Decking Requirements:  Any type of smooth, flat
roof deck.

     This drawing illustrates a
typical application of decorative battens on a batten
seam roof.  The auxiliary battens are dimensioned
to maintain 1/4" clearance above and to each side
of the functional roof.  Copper U-clips are soldered
onto the copper roofing at 24" O.C., maximum,
then the inverted channels are secured to them with
blind rivets.

For additional information, see:
Roofing Systems — Introduction, for general
roofing system descriptions and requirements.
Flashing and Copings, under the appropriate
sections for flashing details.
Basic Details for information on seams, fixed and
expansion cleats, hold-downs, edge strips and
transverse seams.
Roofing Systems — Batten Seams for information
on the underlying batten seam roofing.

Equipment Available:  Equipment is available to
assist in the construction of the functional batten
seam roof.  See the batten seam roofing section for
additional information.





Flat Seam Roofing

Description:  Flat seam roofing systems are
typically used on roofs that are flat or have a low pitch.
They are also used on curved surfaces such
as domes and barrel vaults.

Flat seam roofing is constructed of 18" by 24",
20 oz. rectangular cold rolled copper sheets.  Two
adjacent sides of the sheets are folded over and two are
folded under to form 3/4" locks.  Copper cleats
of 16 or 20 oz. cold rolled copper are installed in
each of the longitudinal and transverse seams.  The
finished pans are interlocked longitudinally and
transversely, with staggered transverse seams.

All seams are typically soldered, see Roofing Systems
— Special Roofing Design and Installation
Considerations (4.2.C-E).  The edges of the sheets
should be cleaned, wire brushed, fluxed and pretinned
to a width of 1-1/2" before folding.  After locked
seams are engaged they should be malleted or dressed
down and thoroughly sweated full with solder.  The
soldering coppers should weigh at least 5 pounds per
pair, unless a gas torch is used, in which case the
copper should weigh at least 3 pounds.

To accommodate the accumulation of expansion,
roofs over 30 feet in the direction of continuous,
longitudinal seams should be divided by expansion
battens.  These tapered battens should be spaced
30 to 40 feet apart.  They are covered with 20 oz.
copper sheets in 8 to 10 feet lengths, locked and
soldered together.  See Detail D for additional
information.

Special Conditions:  Where roof slopes are greater
than 4" per foot, seams may be filled with a rubber or
synthetic based sealant instead of solder.  See Roofing
Systems — Special Roofing Design and
Installation Considerations (4.2.C-E).

Decking Requirements:  Nailable deck or nailing
strips.

     Shown are the typical
roofing square and the formed pans.  The corners of
the sheet are clipped before the edges are folded.

      This drawing illustrates
the overall concept of flat seam roofing.  The
longitudinal seams are typically continuous, whereas

the transverse seams are staggered.  Each pan is
cleated to the roof deck.  The pans should be installed
so that water always sheds from one pan
to the underlying pan.

    A typical edge detail is shown.  This
design allows water to shed from the roof at this
edge.  Other methods, preventing this flow, use
battens similar to the gable rake detail for batten
seam roofs (Detail A, Plate 4.2.3).

      This detail shows the 20 oz.
copper rake or eave sheet.  The lower edge of this
sheet hooks over the edge strip.  The upper edge is
locked and soldered into the typical roof sheets.

    The tapered expansion batten
shown is typically 3" wide at the top and 2-1/4" at the
bottom.  The height should be at least 1-1/2".  The
20 oz. copper cover sheets are continuous from 4" on
one side of the batten to 4" on the other.
They are bent at right angles where they meet the
tapered batten, leaving some room for movement.
These sheets are locked and soldered into the flat
seam roofing.

     The copper flashing is laid into
the valley and its upper edges held by cleats spaced no
more than 12" O.C.  The flat seam roofing laps the
flashing at least 6".  Two methods are shown for
engaging the lower edge of the roofing.  The one on
the right uses a continuous lock strip soldered to the
valley flashing.  The one on the left uses a double fold
in the valley flashing.

    The upper ends of the copper roofing
sheets are turned up to form a 1" high “bread pan”.
Two cleats are used, at the top, to secure each pan.  A
20 oz. copper cap covers the hip joint.

For additional information, see:
Roofing Systems — Introduction, for general
roofing system descriptions and requirements.
Flashing and Copings, under the appropriate
sections for flashing details.
Basic Details for information on seams, fixed and
expansion cleats, hold-downs, edge strips and
transverse seams.

Equipment Available:  A variety of tools such as
mallets and pan folders are available.
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Details

CDA

CCBDA

4.2.6

B. Typical Flat Seam Roof

A. Standard Roofing Square

F. Detail at Valley G. Hip Detail

C. Edge Detail

D. Eave Detail

E. Expansion Batten

FILE: RFS-100

FILE: RFS-101
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Horizontal Seam Roofing

Description:  Horizontal seam roofs consist
of copper pans, whose long dimension runs
horizontally across a roof, attached to horizontal
wood nailers.  At each nailer a step is used to allow
adjacent pans to lock effectively.  The height and
spacing of the steps may be varied or additional
steps may be included between locks to achieve
different appearances.

The copper pans may be supported by rigid
insulation, inserted between nailers, or by wood
sheathing applied over the nailers.  The table below
shows the recommended dimensions for copper
pans based on their width (dimension D in
Details B and C).

Expansion in the vertical (transverse) direction is
accommodated by the steps and locks between
pans.  In the horizontal (longitudinal) direction
expansion joints or vertical battens are required for
runs 30' to 40'.  Expansion seams must be staggered
on adjacent pans to avoid excessive thickness of
copper at the locks.

Special Conditions:  For roof slopes less than 4"
per foot, and areas where ice, snow or heavy rain
conditions occur, see Roofing Systems — Special
Roofing Design and Installation Considerations
(4.2.C-E).

Decking Requirements:  Any type of smooth flat
roof deck.

      This overall view
of a horizontal seam roof shows the basic concept.

     This detail shows typical
copper pans for roof slopes of at least 6" per foot.
The pans are joined with 3/4" locks with cleats
secured to the wood nailers.  The locks should be laid
down against the vertical face of the nailers.

Dimension D, the width of the pans, is used to
determine the recommended gage of copper sheet.

     The detail shown is for low
pitch conditions.  See Special Conditions above
for recommendations.

Under these conditions the lower pans are formed
with a 3/4" lock and extended at least 4" onto the
next higher step, where they are secured by cleats.
The lower edge of the upper pan is folded under
3/4" and hooked over the locking edge of the lower
pan.  The lock should be laid down against the
vertical face of the nailers.

Dimension D, the width of the pans, is used to
determine the recommended gage of copper sheet.











      
          


 









   
 


 
















      





Horizontal Seam Roofing (continued)

       The detail shown
is one method of handling a change in roof slope.
The adjacent pans are joined with a seam similar to
a typical transverse seam for low slope conditions.
The cleats securing the pans are attached to wood
nailers at 12" O.C.

       This detail is for
conditions similar to Detail A, except that a step
exists below the upper nailer.  This detail shows a
lock similar to that used on typical steep pitch
horizontal roofs.

       The valley detail
shown is for roofs with a slope of least 6" per foot.
The low slope detail is similar.

A valley batten, with a height at least 4" higher than
adjacent wood nailers, runs the full length of the
valley.  A small sheet of copper, 4" wide, is used for
additional protection.  This piece extends at least 6"
onto the nailers, rigid insulation, or wood sheathing
and is terminated with a 1/4" dam.  The lower edge
must be soldered to the copper pans below.

     This detail shows a typical
transverse seam.  Transverse seams are used instead of
vertical battens to allow for expansion on roofs that
run more than 25 feet horizontally.

One pan has a 1" lock double-folded 6" from the
end and a 3/4" fold at the edge, into which a cleat
is locked.  The adjacent pan is folded under 1" at
the end, and hooked into the matching lock of the
lower pan.

Transverse seams should be staggered to avoid
excessive thickness of material at the horizontal locks.

For additional information, see:
Roofing Systems — Introduction, for general
roofing system descriptions and requirements.
Flashing and Copings, under the appropriate
sections for flashing details.
Basic Details for information on seams, fixed and
expansion cleats, hold-downs, edge strips and
transverse seams.
Roofing Systems — Batten Seam, for information
on battens, and similar eave, hip, and ridge
conditions.

Equipment Available:  A variety of tools such as
mallets and pan folders are available.
Mansard Roofing
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Details

CDA

CCBDA

4.2.8

C. Valley Detail — Steep Pitch

A. Change of Slope Without Step

D. Expansion Seam Detail

B. Change of Slope With Step
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Details

CDA

CCBDA

4.2.9

E. Continuous Over Roof Batten Detail

C. Bottom of Mansard D. Change in Mansard Slope

A. Top of Mansard — Coping Cover B. Top of Mansard — Gravel Stop
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Details

CDA

CCBDA

4.2.10

B. Transverse Seam — Low Pitch

A. Long Pan Roofing

FILE: RLP-100

FILE: RLP-100
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Slate Size, Inches
6" or greater

per foot
less than 6"

per foot

Roof Slope
Square Size, Inches

    
    
 

12
14
16
18
20

9 x 18
10 x 18
11 x 18
12 x 18
13 x 18

9 x 24
10 x 24
11 x 24
12 x 24
13 x 24

If slate or tile is used for the roof covering, 20 oz. copper is 
recommended for valley flashing.





   

       
         
          
          
        
      

      
     
        
       
   

         
       
      
          
         
         
        

        
       
        
   

         
         
        
    

         
        
        
        
 

        
         
          

        
        
          
        
        
          

   
      
      
       
 
      
   

The recommended minimum thickness of copper is 
16 oz. unless slate or tile roofing is used in which case 
20 oz. copper is used.





   

       
       
        
      
      

       
        
         
        
         
         
         
        
         
       
          
        
    

       
      
      
     

     
      
       
       
        
 

        
          
          
         
         
           
         
         
   

       
    

         
        
        

        
         
      

       
      
       
 

        
      
          
        
         
       
   

         
       
        
         
      
    

       
       
         
        
        
  

          
         
         
       
        

   
 

31-45 PSF
(Inches)

4
6
8

10

Weight
of Fascia

Sheet
(Ounces)

16
20
24
32

8
10

10-20 PSF
(Inches)

6
8
10

21-30 PSF
(Inches)

Weight
of Edge
Strip

(Ounces)

20
24
32
48

Velocity Pressure





    

        
        
         
         
        
    
       
       

       
          
     
          
        
        
       

        
        
          
         
        
         
      
 

       
        
         
          
        
  

         
       
  

   
      
  
      
      
    
      
      
     
 





   

     
        
      
      
       
 

      
        
        
        
         
       
           
         
        
        
          
         
         
 

        
        
       
        
         
        
         
   

         
        
         
     

          
          
      

          
          
       

        
  

        
      
        
   

        
      
   

      
     

        
       
         
        
       
       
          
   

      
       
 

      
         
         
         
   

       
       
        
           
       
   

       

   
     
  





 

     
         
     
       
      
 

        
       
         
         
        
        
       
        
          
         
          
  

       
     

      
        
        
         
       
          
       

        
       
 

         
        
        
        
        
          
        
         
          
  

        
         

        
          
       
         
 

        
          
        
     

        
       
         
          
      

       
        
        
        
       
         
         
          
     

         
         
         
        
        
  

        
          
         

       
       
       
        
       
          
      
   

   
      
     























































































IntroductionIntroductionIntroductionIntroductionIntroduction

Designing for the movement of building
components is an important part of architectural
detailing.  The movement can be the result of
temperature changes, imposed loads, settlement, or
other causes.  Building expansion joints are used to
cover the space between components, and provide a
barrier to the exterior.

Expansion joints can follow complicated paths
along varying materials.  Copper is an excellent
material for such joints, since it is easy to form
and lasts a long time.

When detailing an expansion joint for a specific
application, it is important to consider the
magnitude and direction of movement.  Some
dimensions of details presented in this section
are based on the expected maximum amount of
expansion (labeled “E” in the details).  Most
expansion joints are optimized to accommodate
movement in only one direction.  Their ability to
accommodate movement in other directions varies
with their design.  The designer should review the
details and select the appropriate design based on
particular requirements.

One issue that must be addressed in the proper
design of expansion joints, is the height of curbs.
This dimension depends largely on whether or not a
cant strip is used at these locations.  Normally, the
minimum recommended curb height, measured
above adjacent roofing, is 8 inches.  However, if a
cant strip is used, this dimension must be increased.
If a typical 4" cant is used, the height of the curb
should be a minimum of 10 inches above the
adjacent roof.  This leaves room for a minimum
counterflashing lap of 4" and 1" to 2" space between
the cant and the counterflashing.

The following pages contain descriptive information
and copper building expansion joints details.  All
detail drawings are available on AutoCAD disks.  See
pages 4.0 and E.1.1 for more information on the
AutoCAD files.

















































































Introduction

Domes, spires, and vaults are designed in a wide
variety of shapes. They are not limited to simple
geometry, such as circular domes and conical spires.
Complex curved surfaces and multi-faceted designs
can easily be formed in copper. The concepts
shown in this section, can be adapted to any of
these situations.

The details shown in this section are based on the
principles of standing seam, batten seam, flat seam,
and diagonal flat seam roofing. When detailing a
dome, spire, or vault, the substrate, underlayment,
fastening, and seam design recommendations given
in the section generally apply.
The designer should also consider the effects of
variations in slope. For example, a transverse seam
detail near the base of a dome (which is at a high
pitch) is not recommended for the top of the dome
(where the pitch is low).

Special attention should be given to the areas where
domes and spires intersect adjoining roof surfaces.
The resulting valleys require details to prevent
“back-up” of water, especially in cold climates
prone to ice and snow.

Roofing Systems

The proper ventilation of the underside of domes,
spires, and barrel vaults is particularly important. The
location of vents at the bases of cupolas and at the
caps terminating domes and spires must be addressed.

The location and design of vents is dependent on
project location, climate, and use. The designer is
urged to address these issues on a project-by-project
basis.

For both simple and complex shapes, it is usually
easier to lay out the roofing pans and panels directly
on the dome than it is to develop them from
drawings. The pans or panels, themselves, can be
field or shop fabricated, but the dimensions should be
generated and dictated by the size and shape of the
dome.

Special equipment is available
to form copper into curved shapes. Such equipment
is particularly useful in fabricating spherical copper
caps and for “stretching” copper flashing over a
curved surface.

Equipment Available:

CDA

Domes,Spires, andVaults

Details

4.7.A



Circular Dome with Diagonal Flat Seam
Panels

Description:

Roofing Systems -
Special Design and Installation Considerations

Detail E Plate 4.7.2
Plate 4.7.3

Substrate:

Fastening Method:

The details show a circular dome
capped with a ventilated copper cap. The cap is
designed to allow for air to flow out of the dome,
while preventing any water, from entering. The cap
must also be designed to withstand local wind loads.

On the low-pitch areas near the top of the dome,
the seams must be soldered to ensure water-
tightness. As the pitch of the dome increases,
sealant may be used in the seams. Near the base of
the dome, where the pitch exceeds 6" per foot, no
solder or sealant is required. See

,
Section 1.2, for more information.

At the base, the copper panels are usually 8 to 12
inches square. The practical panel sizes that can be
efficiently fabricated and installed are 4 to 6 inches
minimum and 16 to 18 inches square, maximum.
There are a constant number of panels around the
perimeter of the dome. They diminish in size as
they get closer to the top.

Diagonal flat lock panels are particularly well- suited
for covering irregular curved surfaces.

A cornice is shown at the base of the dome. A
built-in copper gutter can be used, to control run-
off as shown in on . A copper
cap, like the one shown in , can be used
at the top as an alternative.

The minimum recommended weight for the panels
is 16 ounce copper.

Continuous nailable substrate.

Cleats.

A. Elevation

B. Plan

This detail shows the continuous
panel seam that runs from cornice to cap, and the
spiral effect of the diagonal copper panels on a
circular dome.

The diminishing size of the copper panels
is clearly visible. When designing this type of
dome, consideration should be given to the size of
the panels, as they can get very small. If their size
becomes too small to construct, panel sizes can be
modified by deleting every other seam and doubling
the resulting panel size, as shown in the left half of
the detail.

Domes,Spires, andVaults

Details
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B. Plan

FILE: DSV-100

A. Elevation

FILE: DSV-100
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Domes,Spires, andVaults

Details

4.7.2

Circular Dome with Diagonal Flat Seam
Panels (continued)

A. Partial Elevation

Pattern for Course 1

Pattern for Course 6

Detail E

This elevation shows a
typical panel layout on the dome. First, determine
the number of full panels required to circle the
dome based upon its size and the desired
appearance of the cladding. Determine the
diagonal (AB) of the first course by subdividing
the dome perimeter into equal divisions. Form
the half panel starter course with the required
folded seams and attach to dome with cleats and
fasteners.

The length of the diagonal of the next course can
now be measured directly from the upper points of
the previous course.

The first course is a half
panel as shown. The flange along the bottom, is
folded under to lock into the base flashing below,
as shown in .

The dimension DF is deter-
mined after the panels for course 5 are laid out.

B. Patterns

C. Section at Cap – Venting

D. Section at Cornice

E. Section at Gutter

Roofing Systems – Introduction

Flashing and Copings

Gutters and Downspouts
Wall Cladding Systems – Diagonal Flat Lock
Panels

The cap shown is made
of 20 oz. copper. Its design allows for air to flow out
from the top of the dome. If venting is not desired, a
non-venting cap may be used, see Detail E on Plate
4.7.4. The cap is support by 24 oz. copper straps
secured to the dome, and spaced at 12" on center, or
closer as needed to meet structural requirements. The
upper edge of the diagonal flat seam roofing panels
are cleated to the dome. Copper flashing, formed to
follow the opening in the dome, is locked into the
upper edge of the roofing. The inside edge of this
flashing is formed into a bread-pan and fastened with
cleats to the deck. Special equipment may be required
to “stretch” the copper into the proper shape.

This details is used to
transition from the dome to a cornice condition. The
cornice cover is turned up, hooked under the first
course of the dome panels, and fastened with cleats.

This detail can be used to
transition from the dome to a built-in gutter. The
gutter liner is fastened with cleats at 12" o.c. and is
overlapped 4" by the dome panels. A lock strip is
soldered to the gutter liner and engages the first
course of the dome panels.

For additional information, see:
, for general

information on roofing system requirements.
, under the appropriate

sections for flashing details.
, for gutter flashing details.

, for variations of diagonal flat lock panels.

CDA



4.7.2

A. Partial Elevation

FILE: DSV-102

D. Section at Cornice

FILE: DSV-101

B. Patterns

FILE: DSV-102

E. Section at Gutter

FILE: DSV-101

C. Section at Cap – Venting

FILE: DSV-102
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Domes,Spires, andVaults

Details

4.7.3

Circular Dome with Standing Seam Panels

Description:

Roofing Systems
– Standing Seam Roofing

Detail B Plate 4.2.1

Details A
B

Detail C Plate 4.7.4

Detail D Plate 4.7.4
Roofing Systems – Special Design

and Installation Considerations

Substrate:

Fastening Method:

Copper standing seam panels can
readily be applied to domes. The basic principles of
standing seam roofing apply, see

. The differences are
that the pans are tapered and the seams are curved
to fit the shape of the dome.

The standing seams converge throughout their run
from the base to the crown of the dome. At the
crown, the seams are laid flat and terminate at a
spun copper cap. See , for
similar condition. For seams converging to less
than 6" spacing, alternate panels can be deleted and
replaced with larger panels in order to facilitate
installation, as shown in the left side of
and .

The transverse seams are staggered on adjacent pans.
Since the pitch of the dome varies from the top to
the bottom of the dome, different transverse seam
details must be used at different locations. Where
the pitch is below 6" per foot, a “low pitch” design
must be used, as shown in , .
Where the pitch exceeds 6" per foot, the “high
pitch” detail, shown in , , can
be used. See

for special slope
detail requirements.

The minimum recommended weight for standing
seam pans is 16 ounce cold rolled copper.

The minimum practical diameter for a 3/4" high
standing seam dome is 6 feet. For smaller domes,
soft temper copper should be specified.

Continuous nailable substrate.

Cleats. The spacing of cleats
should be at approximately 12" o.c. along the radial
seams. For domes approaching 6 feet in diameter,
cleat spacing should be approximately 4" o.c.

A. Elevation

B. Plan

This detail illustrates staggered
transverse seams. A spun copper cap is used to flash
and terminate the top of the dome. A cupola or a
similar ornamental termination is also suitable.

The converging pattern of standing seams is
shown. The cap should be sized such that the seams
are not less than 6" apart where they terminate at the
perimeter of the cap.

CDA



4.7.3

B. Plan

FILE: DSV-129

A. Elevation

FILE: DSV-129
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Domes,Spires, andVaults

Details

4.7.4

Circular Dome with Standing Seam
Panels (continued)

A. Layout of Pattern

B. Pan Layout Detail A

The number of pans required
to complete the dome depends upon its size and
the seam spacing chosen. Standing seam roofing
pans typically finish 18" to 24" wide. Once the
number of pans is determined, lines can be drawn
on the dome to locate both the standing seams and
the transverse seams. The size of each pan can
then be measured directly on the dome. For
example, the points ABCD correspond to the
corners of a pan.

The pans outlined in can
be field or shop fabricated. For a one-inch
standing seam, the long sides of the pans are cut to
the dimensions shown and turned up. At the
upper end of the pan, the copper is folded over. A
continuous copper lock strip is soldered to the pan
for low pitch transverse seams. This strip is not
required for steep pitch seams. The bottom edge
of the pan is folded under.

C. Transverse Seam – Low Pitch

D. Transverse Seam – High Pitch

E. Dome Cap Detail - Non Venting

This seam is used
where the roof pitch is less than 6" per foot, to reduce
the chance of water penetration. The cleat shown is
used to help position and hold the pan during
installation and to resist wind uplift.

This loose lock
seam is used where the roof pitch is 6" per foot or
greater. It should not be used near the dome apex,
where water, snow, or ice can accumulate due to the
shallow dome pitch.

Dome cap
flashing can be achieved in a wide variety of ways,
including segmented or spun copper caps, finials, or
spires. The detail shows a copper cap that is locked
and soldered into the upper edge of the roofing pans.
Cleats are used to fasten the copper pan to the dome
substrate. This detail may be used where a vent is not
desired at the top of the dome. If venting is desired, a
vented cap may be used, see on .

For additional information, see:
, for general

information on roofing system requirements.
, for

information on standing seam roofing.
, under the appropriate

sections for flashing details.

Special tools are available to
stretch the standing seams onto curved surfaces.

Detail D Plate 4.7.2

Roofing Systems – Introduction

Roofing Systems – Standing Seam Roofing

Flashing and Copings

Equipment Available:

CDA
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B. Pan Layout

A. Layout of Pattern

FILE: DSV-131

FILE: DSV-130

E. Dome Cap Detail – Non Venting

D. Transverse Seam – High Pitch

C. Transverse Seam – Low Pitch

FILE: DSV-117

FILE: DSV-119

FILE: DSV-118
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Circular Dome with Flat Seam Roofing

Description:

Roofing Systems – Special Design and
Installation Considerations

Domes, Spires, and Vaults
– Introduction Circular Dome with
Diagonal Flat Panels

Detail A Plate 4.7.14

Details C D
Plate 4.7.6

Substrate:

Fastening Method:

Flat seam roofing is very well-suited
for use on domes and other more complex shapes.
The dome panels are based on the 18"x 24" flat
seam system design concepts. On the low-pitch
areas near the top of the dome, the seams must be
soldered to ensure watertightness. As the pitch of
the dome increases, sealant may be used in the
seams. Near the base of the dome, where the pitch
exceeds 6" per foot, no solder or sealant is required.
See

, for more
information. For information on cornice and
gutter treatments, see

and
.

Battens or ribs are used with flat seam roofing for
decorative or functional reasons. If fully soldered
seams are used, and the area to be covered extends
more than 30 feet in any direction, expansion
battens or ribs must be used to allow for expansion
and contraction. Battens can be made watertight,
as shown in , , for use where
water, snow, or ice can build-up. In other areas, the
batten and rib designs shown in and

can be used.

The minimum recommended weight for the flat
seam panels is 20 ounce copper.

Continuous nailable substrate.

Cleats.

A. Elevation

B. Plan

The elevation shows flat seam roofing
with and without battens, on a circular dome. The
battens or ribs can be purely for aesthetic purposes,
and they can have a wide variety of shapes and sizes.
The detail shows a decorative cupola at the top of the
dome. If desired, a “flat” copper cap can be formed
to provide a very low profile at the top. The cap
should be locked and soldered to adjacent flat seam
roofing panels.

The detail shows the overall layout of the flat
seam dome. Note that the panels decrease in size as
they converge towards the dome apex. Alternate
panels can be deleted and replaced with larger panels
in order to facilitate installation.

Domes,Spires, andVaults

Details

4.7.5
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4.7.5

B. Plan

A. Elevation

FILE: DSV-135

FILE: DSV-135
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Circular Dome with Flat Seam Roofing
(continued)

A. Dome

B. Typical Panel

C. Typical Batten

Basic Details

The flat seam panels are laid out from the
base of the dome to its apex. Once the number of
panels for the first course has been determined, the
panels can be cut, formed, and cleated to the dome.
Unlike some other roofing patterns, the number
and size of panels for each course can vary, as long
as the transverse seams are staggered on adjacent
courses.

The panels are trapezoidal to fit
the dome's curved surface. The upper edge and
one side are folded over; the lower edge and second
side are folded under.

Where battens are used, a wide
range of sizes and shapes can be designed. This
detail shows a typical batten. An important
consideration is space for expansion, which can be
accommodated as shown, or by tapering the
battens as shown in the .

D. Alternate Ribs These designs provide the major
benefits of a batten, without the actual wood batten.
Space for expansion is provided, and the caps allow
the adjacent roofing pans to adjust independently to
imposed thermal stresses.

is recommended for warm climates with low
wind conditions. is recommended in
climates with high winds, or ice or snow
accumulations. In both cases, the ribs should be filled
with sealant for slopes less than 6 inches per foot.

For additional information, see:
, for general

information on roofing system requirements.
, for

information on flat seam roofing.

, for information on solder and
sealant requirements.

, under the appropriate
sections for flashing details.

Detail 1
Detail 2

Roofing Systems – Introduction

Roofing Systems – Flat Seam Roofing

Roofing Systems – Special Design and Installation
Considerations

Flashing and Copings

Domes,Spires, andVaults

Details
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4.7.6

A. Dome

FILE: DSV-136

B. Typical Panel

FILE: DSV-137

D. Alternate Ribs – Optional

C. Typical Batten – Optional

FILE: DSV-116
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OPTIONAL RIB OR BATTEN

D

A

C

B
ALTERNATE COURSE

CENTERLINE OF PANELS

TRAPEZOIDAL PANEL

EDGES FOLDED

UNDER

EDGES FOLDED

OVER

RIB COVER

ROOF PAN

SPACE

EXP.

BATTEN COVER

BATTEN APRON

ROOF PAN

C

B

1/2"1/2"

V
A

R
IE

S

3
/4

"

M
IN

.
1
”

EXP.

SPACE

EXP.

SPACE

1 2

1
/2

"
1
/2

"

1"-2"

D

A

Domes,Spires, andVaults

Details

CDA



Domes,Spires, andVaults

Details

4.7.7

Standing Seam Roofing on Conical Spire

Description:

Detail A Plate 4.7.8

Substrate:

Fastening Method:

The details show a conical spire clad
with copper standing seam roofing. Spires usually
have long seam runs (see , ).
However, due to the difficulty of handing long
pans on steep slopes, the pans are typically
constructed using shorter lengths.

The minimum recommended weight for standing
seam spire roofing is 20-ounce copper.

Continuous nailable substrate.

Cleats.

A. Elevation

B. Plan

This detail shows the “short” pans of
copper standing seam roofing, with transverse seam
joining successive pans. A finial is used to cap the top
of the spire. Alternate coursing of the pans may be
used near the top, to simplify construction. See the
plan on .

This detail shows the 28 pans used on this
particular spire. The number of pans depends on the
diameter and height of the spire and on the desired
seam spacing Since the pans taper towards the spire
apex, special attention is required to limit the seam
spacing to 6" or more. For seams converging to less
than 6" spacing, alternate panels can be deleted and
replaced with larger panels in order to facilitate
installation, as shown in the left side of and

. The copper finial should be sized such that the
standing seams are not less than 6" apart where they
terminate at the perimeter of the finial.

Detail B

Details A
B

CDA



4.7.7

B. Plan

A. Elevation

FILE: DSV-132

FILE: DSV-132
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Domes,Spires, andVaults

Details

4.7.8

C. Section A continuous copper lock strip is nailed to
the lower edge of the spire at 3" o.c. The copper
roofing pans and cornice closure strip are locked onto
this strip. A copper cornice is used at the base of the
spire.

For additional information, see:
, for general

information on roofing system requirements.
, for

information on standing seam roofing.
, under the appropriate

sections for flashing details.

Roofing Systems – Introduction

Roofing Systems – Standing Seam Roofing

Flashing and Copings

Standing Seam Roofing on Conical Spire
(continued)

A. Pattern Layout

B. Section

The detail shows the layout of
a single seam run. Note the tapered shape of the
pan. The minimum pan width is 6". If the
standard seam layout would result in narrower
pans, then alternate pan coursing should be used,
see and on .

In order to minimize thermal movement, the
maximum length of a single pan is 10 feet. The
sides of the pan are turned up to form the standing
seam. At the base, the roofing pan is turned down
to form a lock.

This detail shows the transition
between the copper finial and the copper standing
seam roofing. The finial can be fabricated out of
decorative elements, such as the copper tubing
shown.

The roofing pans extend at least 6" under the finial.
Copper lock strips are soldered to each pan and
engage the lower edge of the finial. Notches must
be cut into the bottom of the finial to accommo-
date each standing seam. Due to the steep slopes
on most spires, the pans may, during construction,
be suspended from cleats at their upper edge. Such
cleats should therefore be designed as structural
support elements and their size, weight, spacing,
and fastening determined by a structural engineer.

Details A B Plate 4.7.7
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4.7.8

A. Pattern Layout

FILE: DSV-133

C. Section

B. Section

FILE: DSV-134

FILE: DSV-134
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Details

4.7.9

Flat Seam Roofing on Octagonal Spire

Description:

Substrate:

Fastening Method:

Flat seam roofing is used on all the
segments of the spire. Battens are used between
segments. A copper finial flashes and tops the
spire.

The minimum recommended weight for the panels
is 20-ounce copper.

Continuous nailable substrate.

Cleats.

A. Elevation

B. Plan

Detail B
Plate 4.7.8

The copper finial can be simple or
decorated. It is constructed similar to ,

. The flat seam panels are designed
similar to flat seam roofing. The size of the panels
is determined by the size of the spire segments.

An octagonal spire is shown, but practi-
cally any number of segments can be used to form
a spire. Each segment is separated from adjacent
segments by battens.

CDA



4.7.9

B. Plan

A. Elevation

FILE: DSV-138

FILE: DSV-138

COPPER FINIAL

FLAT SEAM COPPER

ROOFING WITH BATTENS

COPPER CORNICE

FLAT SEAM COPPER

ROOFING WITH BATTENS,

TYP.

A

B4.7.10

B

4.7.10

4.7.8. SIM.

Domes,Spires, andVaults

Details

CDA



Domes,Spires, andVaults

Details

4.7.10

Flat Seam Roofing on Octagonal Spire
(continued)

A. Section @ Cornice

B. Batten Detail

The upper edge of the
cornice is locked into a 24 oz. copper lock strip
with a 2" leading edge fold. The bottom edges of
the roofing panels are folded and locked around the
lock strip. The bottom edge of the cornice is
supported by wood blocking and a continuous 20
to 24 oz. cleat.

The battens are shaped to
accommodate the change in angle between
segments. The outer face of the battens and the
caps can have virtually any profile. The batten cap
is double locked into the roof panel.

For additional information, see:
, for general

information on roofing system requirements.
, for

information on flat seam roofing.
, for

information on batten seam roofing.
, under the appropriate

sections for flashing details.

Roofing Systems – Introduction

Roofing Systems – Flat Seam Roofing

Roofing Systems – Batten Seam Roofing

Flashing and Copings
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B. Batten Detail

A. Section at Cornice

FILE: DSV-115

FILE: DSV-139
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Domes,Spires, andVaults

Details

4.7.11

Arched Barrel Vault with Standing Seams

Description:

Detail B

Roofing Systems – Standing Seam

Substrate:

Fastening Method:

Copper standing seam roofing can
be readily applied to barrel vaults, by following a
number of guidelines. The guidelines, described in

below, address issues of expansion and
contraction, and watertightness. The basic details
are the same as those for regular standing seam
roofing, see .

The minimum recommended weight for standing
seam roofing is 16-ounce copper.

Continuous nailable substrate.

Cleats.

A. Axonometric of Barrel Vault

B. Plan

This detail shows
an overall view of a barrel vault that abuts a brick
wall. The key elements of the copper roof are
indicated – the standing seams and staggered
transverse seams. Also illustrated is the stepped
flashing used at the wall.

This detail addresses a number of issues
critical to achieving a durable, functional, and good
looking standing seam roof on a barrel vault. Lay
out the roofing pans so that the pattern is centered
on the centerline on the vault. Do not locate
transverse seams in areas where the pitch of the
vault is less than 3 inches per foot. Fill the standing
seams in those areas of the vault where the pitch is
less than 3 inches per foot with sealant. Stagger
transverse seams in adjacent runs. Use fixed cleats
to anchor the roofing pans at mid-length at the
centerline of the vault. Use expansion cleats to
facilitate thermal movement from this mid-length
point of anchorage to the end of each run. The
maximum pan run should be maintained at approxi-
mately 30 feet, see
for more information.

Roofing Systems – Long Pans
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4.7.11

B. Plan

A. Axonometric of Barrel Vault

FILE: DSV-121

FILE: DSV-120
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4.7.12

Arched Barrel Vault with Standing Seams
(continued)

A. Section at Wall

B. Elevation at Wall

C. Section at Eave

The copper roofing pan and
copper base flashing are formed as shown in

on . The base flashing extends a
minimum of 9" up the wall, where it is held by
cleats, spaced a maximum of 12". In brick or other
unit masonry walls, stepped counter flashing can be
used. The counter flashing is held by a copper
receiver laid into the wall, as shown.

This detail shows a close-up
of the stepped flashing method used on unit
masonry walls.

A copper edge strip, formed
into a 3/4" lock, is nailed to the bottom edge of the
vault. The copper roofing pans are hooked onto
this strip. If the roofing pans are longer than 10
feet, then long pan roofing details must be used to
accommodate expansion and contraction, see

.

Detail
B Plate 4.7.14

Roofing Systems – Long Pan

D. Section This detail shows one method of
incorporating a gutter at the base of a vault. The
basic principles of gutter design are described in the

section. The copper
roofing pans are terminated a few inches above the
upper edge of the gutter. Copper flashing is used
between the pans and the gutter. The flashing is held
at its upper edge by cleats, where it locks into the
roofing pans. The bottom edge of the flashing is
locked onto a continuous copper lock strip, which is
soldered to the gutter. This method permits replace-
ment or repair of the various components with
minimal disturbance to other components.

For additional information, see:
, for general

information on roofing system requirements.
, for

information on standing seam roofing.
, for information on

long pan details.
, under the appropriate

sections for flashing details.

Special tools are available to
stretch the standing seams and the wall flashing over
the barrel vault.

Gutters and Downspouts

Roofing Systems – Introduction

Roofing Systems – Standing Seam Roofing

Roofing Systems – Long Pan

Flashing and Copings

Equipment Available:

CDA
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C. Section

FILE: DSV-123

A. Section

FILE: DSV-124

D. Section

FILE: DSV-114

B. Elevation

FILE: DSV-124

RECEIVER IN REGLET

CLEAT AT 12" O.C.

COPPER

FLASHING

CONT. COPPER

SOLDERED

LOCK STRIP

COPPER

GUTTER
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CLEAT AT 12" O.C.

CLEAT AT 12" O.C.

9" M
IN

.

CLEAT AT

12" O.C.

COPPER STEPPED

FLASHING PANEL

ROOFING PAN

TURNED UP

COPPER CLEAT
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FLASHING AND
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COPPER LOCK
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FLASHING

LOCK STRIP – SOLDERED

BASE FLASHING

D 4.7.14

CONT. COPPER

EDGE STRIP
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SUBSTRATE

¾" LOCK

Domes,Spires, andVaults

Details
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4.7.13

Barrel Vault with Flat Seams

Description:

Roofing Systems - Special Design
and Installation Considerations

Substrate:

Fastening Method:

Copper flat seam roofing is an
excellent material for covering barrel vaults. Flat
seam roofing can be made watertight, where
required, see

.

At their crowns, vaults are essentially flat; soldered
seams are used in this area and for some distance
down each side of the vault. Expansion battens
are used to divide the length of the vault into areas
not to exceed 30 feet in order to accommodate
thermal movement.

The minimum recommended weight for flat seam
roofing is 20-ounce copper.

Continuous nailable substrate.

Cleats.

A. Axonometric of Barrel Vault

B. Plan

C. Section

This detail shows a
barrel vault abutting a wall. The flat seam roofing is
divided by expansion battens spaced no more than
30 feet apart.

Longitudinal Expansion battens should be
positioned so that no more than 30 feet of fully
soldered flat seam roofing is run continuously. The
eave conditions can be detailed similar to
or on .

For very large vaults, transversely located
expansion battens may also be required. Their shape
must be designed to allow positive drainage, as
shown in the detail.

Details C
D Plate 4.7.12

CDA
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A. Axonometric of Barrel Vault

FILE: DSV-125

B. Plan

FILE: DSV-126

C. Section

FILE: DSV-140
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4.7.14

Barrel Vault with Flat Seams (continued)

A. Expansion Batten

B. Section At Reglet

C. Section at Edge

A wood batten is nailed onto
the barrel vault. Copper flashing is formed, as
shown, over the batten. For shallow-curved vaults,
a single piece batten cover can be used. For steep-
curved vaults, a two-component batten cover/apron
should be used, see , . Special
equipment can be used to stretch the batten cap
components to fit the curve of the vault. The
flashing is fully soldered to adjacent flat seam
roofing panels. Expansion can be accommodated
by tapering the battens or by using rectangular
battens, but by bending the upturned legs of the
flashing at less than 90 degrees, see

.

This section shows how a
reglet can be formed or cut into a wall to hold
copper flashing. The wall can be constructed of
unit masonry or concrete, new or existing. Copper
flashing is formed and wedged into the reglet. Its
lower end is locked into a continuous copper lock
strip, which is soldered to the base flashing. The
base flashing is soldered to the roofing pans, as
described in . The reglet is filled with
sealant to make it watertight.

This section shows a method
of constructing the condition at a freestanding edge
or rake of an arched barrel vault. The copper pan is
locked into the edge flashing and the seam is
soldered. The 3/4" fold allows for a straight edge
that can compensate for structural irregularities.

Detail C Plate 4.7.6

Roofing
Systems – Flat Seam

Detail D

D. Detail The copper roofing pan is formed into a
double fold and turned up the wall 5/8". Special
stretching equipment can be used to curve this
upturned leg to fit the shape of the vault. A base
flashing with a minimum 9" vertical leg is cut on a
curve to match the barrel vault curve. The lower edge
of the base flashing is formed into a 5/8" leg and
stretched to fit the curve. This leg of the base flashing
is inserted into the roof pan double fold and fully
soldered. Cleats, spaced a maximum of 12", fasten
the base flashing to the wall. In brick or other unit
masonry walls, stepped counter flashing can be used.
The counter flashing can be laid into the wall using a
receiver and its lower edge fastened by lock strips and
cleats, as shown.

For additional information, see:
, for general

information on roofing system requirements.
, for

information on flat seam roofing.

, for information on solder and
sealant requirements.

, under the appropriate
sections for flashing details.

Special tools are available to
stretch the copper flashing over the vault.

Roofing Systems – Introduction

Roofing Systems – Flat Seam Roofing

Roofing Systems – Special Design and Installation
Considerations

Flashing and Copings

Equipment Available:

CDA
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C. Section at Edge

FILE: DSV-127

A. Expansion Batten

FILE: DSV-127

D. Detail

FILE: DSV-141

B. Section at Reglet

FILE: DSV-127
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Section 074210/Copper Wall Cladding 

5.1.1 

THIS SECTION USES THE TERM "ARCHITECT." CHANGE THIS TERM AS NECESSARY TO 
MATCH THE ACTUAL TERM USED TO IDENTIFY DESIGN PROFESSIONAL AS DEFINED IN 
THE GENERAL AND SUPPLEMENTARY CONDITIONS.  
 
WALL PANELS ARE PART OF A SYSTEM.  COORDINATE WALL PANELS WITH SHEATHING 
AND AIR BARRIERS COVERING SHEATHING OR WALL SYSTEMS. 
 
FLAT SEAM WALL PANELS ARE USUALLY INSTALLED WITH DRY JOINTS – NO SEALANT OR 
SOLDER. 

PART 1 – GENERAL 

1.1 SUMMARY 
A. Section Includes:  

EDIT LIST BELOW TO SUIT PROJECT.  

1. Horizontal siding. 
2. Horizontal profiled wall cladding. 
3. Flat-seam copper wall cladding.  
4. Beveled panel cladding. 
5. Corrugated panel cladding. 
6. Standing seam cladding. 
7. Batten seam cladding 
8. Horizontal seam (Bermuda) cladding. 
9. Soffit panels and cladding. 

RETAIN BELOW FOR FIELD PAINTING (ALSO FOR OTHER FINISHING).  

B. Related Requirements: 
1. Drawings and general provisions of Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to this Section. 
2. Division 05 Sections for structural and light-gauge framing.  
3. Division 06 Section for wall sheathing. 
4. Division 07 Section "Thermal Insulation" for wall insulation.  
5. Section 076110 – Copper Roofing. 
6. Section 076210 – Manufactured Copper Roofing Specialties:  Accessories on roof other than 

mechanical and structural items.  
7. Section 076215 – Copper Flashing and Trim: Flashing and other trim not part of roofing.  
8. Section 076220 – Copper Gutters and Downspouts: Gutters and downspouts associated with 

roofing.  
9. Section 079514 – Copper Expansion Joint Cover Assemblies. 

ABOVE MAY BE EDITED TO IDENTIFY SPECIFIC ITEMS SUCH AS REGLETS, RELIEF VENTS, 
ROOF EXPANSION ASSEMBLIES, ORNAMENTAL ITEMS, ETC.  

10. Division 07 Section "Joint Sealants" for field-applied panel sealants.  
11. Wood framing and decking is specified in a Division 06 Section.  

DELETE ANY OF THE FOLLOWING PROVISIONS WHICH ARE NOT APPLICABLE TO THE 
TYPE OF WALL CLADDING REQUIRED.  
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5.1.2 

 
 

1.2 COORDINATION 
A. Coordinate copper wall cladding with wall air retarders and rain drainage work, including, flashing, 

gutters, downspouts, trim and construction to provide permanently watertight, secure, and 
noncorrosive installation. 

1.3 PERFORMANCE REQUIREMENTS 

DESIGN PROFESSIONAL IS RESPONSIBLE FOR DESIGNING SYSTEM, INCLUDING 
ANCHORAGE, FASTENER SIZE, AND SPACING. 

A. Installation Requirements:  Fabricator is responsible for installing system, including anchorage to 
substrate and necessary modifications to meet specified and drawn requirements and maintain visual 
design concepts in accordance with Contract Documents and following installation methods as 
stipulated in the "Copper in Architecture” handbook published by the Copper Development 
Association Inc. (CDA) 
1. Drawings are diagrammatic and are intended to establish basic dimension of units, sight lines, 

and profiles of units. 
2. Make modifications only to meet field conditions and to ensure fitting of system components. 
3. Obtain Architect’s approval of modifications. 
4. Provide concealed fastening wherever possible. 
5. Attachment considerations:  Account for site peculiarities and expansion and contraction 

movements so there is no possibility of loosening, weakening and fracturing connection 
between units and building structure or between components themselves. 

6. Obtain Architect’s approval for connections to building elements at locations other than 
indicated in Drawings. 

7. Accommodate building structure deflections in system connections to structure. 
B. Performance Requirements:   

1. System shall accommodate movement of components without buckling, failure of joint seals, 
undue stress on fasteners, or other detrimental effects when subjected to seasonal temperature 
changes and live loads. 

2. Design system capable of withstanding building code requirements for negative wind pressure. 
C. Interface With Adjacent Systems:   

1. Integrate design and connections with adjacent construction. 
2. Accommodate allowable tolerances and deflections for structural members in installation. 

1.4 SUBMITTALS 
A. General: Submit the following in accordance with Conditions of Contract and Division 01 

Specification Sections.  
B. Product data including copper manufacturer's specifications, installation instructions, and general 

recommendations for wall cladding applications. Include certification or other data substantiating that 
materials comply with requirements.  

DELETE BELOW IF DETAILS OF NO IMPORTANCE OR COVERED ADEQUATELY  
BY WORKING DRAWINGS.  

C. Shop Drawings: 
1. Provide elevations showing seam layout and pattern. 
2. Show manner of forming, joining, and securing copper cladding to Project substrate. 
3. Show expansion joint details and waterproof connections to adjoining work and at obstructions 

and penetrations. 
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5.1.3 

DELETE BELOW IF WORK IS FULLY CONCEALED, TO BE UNFINISHED, OR FIELD PAINTED, 
OR IF EXPOSURE IS OF NO VISUAL IMPORTANCE OR IS WELL-KNOWN.  

D. Samples consisting of 6-inch (150 mm) or 12-inch (300 mm) square specimens of specified copper 
wall cladding material.  

E. Certificates:  Fabricator's certification that products furnished for Project meets or exceeds specified 
requirements. 

1.5 CLOSEOUT SUBMITTALS 
A. Provide maintenance data in Operations and Maintenance manual for maintaining applied coatings on 

copper panels. 

1.6 QUALITY ASSURANCE 
A. Fabricator’s Qualifications:  Company specializing in copper sheet metal wall cladding work with three 

years experience in similar size and type of installations. 
B. Installer: A firm with 3 years of successful experience with installation of copper wall cladding of type 

and scope equivalent to Work of this Section.  
C. Industry Standard: Except as otherwise shown or specified, comply with applicable recommendations 

and details of the "Copper in Architecture” handbook published by the Copper Development 
Association Inc. (CDA). Conform to dimensions and profiles shown.  

DELETE ENTIRE MOCK-UP PROVISION BELOW UNLESS THE EXPENDITURE IS JUSTIFIED BY 
AN EXTENSIVE, UNUSUAL, OR CRUCIAL APPLICATION OF COPPER WALL CLADDING.  

D. Mock-Up: Before proceeding with final purchase of materials and fabrication of copper wall cladding 
components, prepare a mock-up of work. Incorporate materials and methods of fabrication and 
installation identical with project requirements. Install mock-up at wall cladding area location directed 
by Architect. Retain accepted mock-up as quality standard for acceptance of completed copper wall 
cladding. If accepted, mock-up may be incorporated as part of copper wall cladding work.  
1. Mock-up area is indicated on Drawings.  

DELETE EITHER ABOVE OR BELOW.  

2. Provide mock-up of sufficient size and scope to show typical pattern of seams, fastening details, 
edge construction.  

1.7 DELIVERY, STORAGE, AND HANDLING 
A. Packing, Shipping, Handling, and Unloading:  Protect finish panel faces. 
B. Acceptance at Site:  Examine each panel and accessory as delivered and confirm that finish is 

undamaged.  Do not accept or install damaged panels. 
C. Storage and Protection: 

1. Stack pre-formed material to prevent twisting, bending, and abrasions. 
2. Provide ventilation. 
3. Prevent contact with materials which may cause discoloration or staining. 

1.8 WARRANTY 
A. Warrant installed system and components to be free from defects in material and workmanship for 

period of 2 years. 
B. Include coverage against leakage and damages to finishes. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
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5.1.4 

DELETE THIS ARTICLE IF OWNER-IMPOSED OR OTHER PROJECT REQUIREMENTS 
PROHIBIT MENTION OF MANUFACTURERS' NAMES.  

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering materials 
that may be incorporated in the Work include, but are not limited to, the following:  

RETAIN ABOVE FOR NONPROPRIETARY OR BELOW FOR SEMIPROPRIETARY 
SPECIFICATION. REFER TO DIVISION-1 SECTION "MATERIALS AND EQUIPMENT."  

B. Manufacturers: Subject to compliance with requirements, provide materials by one of the following:  

BELOW ARE EXAMPLES ONLY. RETAIN OR INSERT ONLY THOSE MANUFACTURERS BELOW 
WHOSE MATERIALS CORRESPOND WITH OTHER REQUIREMENTS AND WHOSE 
AVAILABILITY AND SUITABILITY FOR APPLICATION INDICATED HAVE BEEN VERIFIED.  

1. Hussey Copper, Ltd.  
2. Luvata, Inc. 
3. PMX Industries Inc. 
4. Revere Copper Products, Inc.  

2.2 MATERIALS 
A. Copper Wall Cladding Sheets: Cold-rolled copper sheet complying with ASTM B 370 temper H00, 

unless otherwise indicated, and as follows:  
1. Weight: 16 oz. per sq. ft. (0.0216-inch thick) (0.55 mm) unless otherwise indicated.  

DELETE ABOVE OR BELOW OR EDIT AS APPROPRIATE. REFER TO MANUFACTURERS' 
LITERATURE FOR SELECTION OF THICKNESS APPROPRIATE TO APPLICATION INDICATED.  

2. Weight: 20 oz. per sq. ft. (0.0270-inch thick) (0.69 mm) unless otherwise indicated.  
B. Miscellaneous Materials: Provide materials and types of fasteners, protective coatings, separators, 

sealants and accessory items as recommended by copper sheet manufacturer for copper wall cladding 
work, except as otherwise indicated.  

REVISE BELOW WITH SPECIFIC REQUIREMENTS WHERE DESIRED FOR PROJECT.  

C. Accessories: Except as indicated as work of another specification Section, provide components 
required for a complete wall cladding system, including trim, copings, fascias, ridge closures, cleats, 
seam covers, battens, flashings, gutters, louvers, sealants, gaskets, vents, and closure strips. Match 
materials and finishes of wall cladding.  
1. Sealing Tape: Pressure-sensitive 100 percent solids polyisobutylene compound sealing tape with 

release paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape.  
2. Joint Sealant: One-part, copper compatible elastomeric polyurethane, polysulfide, butyl or 

silicone rubber sealant as tested by sealant manufacturer for copper substrates. Refer to Division 
07.  

SELECT WALL CLADDING TYPE BELOW.  

3. Cleats: 
a. Concealed type as indicated in the "Copper in Architecture” handbook published by the 

Copper Development Association Inc. (CDA) for [wall panels] [flat-seam wall cladding] 
to resist negative wind pressure. 

b. Fabricate cleats to allow thermal movement of copper wall cladding panels while 
preventing copper panel distortion due to negative wind pressure. 

4. Trim, [Soffits,] Closure Pieces, and Accessories:   
a. Same material, thickness, and finish as adjacent copper wall cladding panels, formed to 

required profiles. 
b. Comply with standards conforming to recognized industry standard sheet metal practice. 
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5.1.5 

5. Flashings:  Formed copper sheet, minimum 16 oz. per sq. ft. (0.0216 inch thick) (0.55 mm) 
unless otherwise indicated; finished to match panels. 

D. Bituminous Coating: SSPC-Paint 12, Cold-Applied Asphalt Mastic (Extra Thick Film), nominally free 
of sulfur, compounded for 15-mil dry film thickness per coat. 

COORDINATE WITH BUILDING AIR BARRIER SYSTEM.  DELETE BELOW IF NOT REQUIRED.  

E. Building Paper:  Grade D, 60-minute water resistance minimum, ASTM D779. 

USE BELOW UNDER COPPER INSTALLED ON BUILDING PAPER SHEETS.  

F. Paper Slip Sheet: Minimum 4-lb. red rosin-sized building paper.  
G. Nails for Wood Substrates: Copper or hardware bronze, 0.109 inch minimum not less than 7/8-inch 

(22 mm) long barbed with large head.  
H. Screws & Bolts: Copper, bronze, brass, or passivated stainless steel (300 Series) of sufficient size and 

length to sustain imposed stresses.  
1. Neoprene (resilient) gasketed washers tested to be compatible with copper and exposed screw 

head color matched to adjacent panel where exposed.  Use exposed fasteners only where 
absolutely necessary to attach trim and at corrugated metal panels. 

I. Fixed cleats: Same weight as wall cladding. 2-inch (50-mm) wide x 3-inch (75-mm) long.  
J. Rivets:  

1. Pop Rivets:  1/8-inch (3-mm) to 3/16-inch (4.5-mm) diameter, with solid brass mandrels. 
2. Provide solid copper rivet (tinner’s rivets) where structural integrity of seam is required. 

2.3 FABRICATION 
A. General Metal Fabrication: Shop-fabricate work to greatest extent possible. Comply with details 

shown and with recognized industry standards as shown in the "Copper in Architecture” handbook 
published by the Copper Development Association Inc. (CDA) and other recognized industry 
practices. Fabricate for waterproof and weather-resistant performance with expansion provisions for 
running work, sufficient to permanently prevent leakage, damage, or deterioration of the work. Form 
work to fit substrate. Comply with material manufacturer's instructions and recommendations for 
forming material. Form exposed copper work without excessive oil-canning, buckling, and tool marks, 
true to line and levels indicated, with exposed edges folded back to form hems.  
1. Fabricate to allow for adjustments in field for proper anchoring and joining. 
2. Form sections true to shape, accurate in size, square, free from distortion and defects. 
3. Cleats:  Fabricate cleats and starter strips of same or thicker material as sheet, interlockable with 

sheet in accordance with CDA recommendations. 
4. Flat Seam Panel Seams: 

a. Fabricate seams for panels to be installed in overlapped, interlocking shingle manner. 
b. Fold two adjacent edges over 180 degrees for width of 3/4 inch and other two adjacent 

edges under 3/4 inch (19 mm).  Refer to CDA "Copper in Architecture” handbook. 
c. Fabricate flat seam wall cladding from pans 18 inches (450 mm) by 24 inches (600 mm) 

in size. 
d. Form interlocking seams with cleats folded into seam 

5. Flat Siding Panels: 
a. Interlocking flat panel without stiffener ribs. 
b. Factory tongue and groove type interlock to receive concealed fasteners. 
c. Profile and size as indicated on Drawings. 
d. Form interlocking seams with cleats folded into seam 

 
6. Beveled Metal Panel: 

a. Overlapping and interlocking beveled panel. 
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b. Factory fabricated for concealed cleats and fasteners. 
c. Profile and size as indicated on Drawings. 
d. Form interlocking seams with cleats folded into seam 

7. Corrugated Panels:  Overlapping panels for exposed fasteners. 
a. Match selected profile. 
b. Corrugations sizes as indicated. 

8. Standing Seam Panels: 
a. Fabricate pans to interlock standing seam with center to center seam spacing as indicated 

on Drawings. 
b. Fabricate interlocking seams to heights and patterns indicated. 
c. Form interlocking seams with cleats folded into seam 
d. Form overlapping and interlocking transverse joints. 

 
9. Batten Seam Panels: 

a. Fabricate pans to create center to center batten seam spacing as indicated on Drawings. 
b. Fabricate battens to sizes indicated. 
c. Form interlocking seams with cleats folded into seam 
d. Form overlapping and interlocking transverse joints. 
e. Provide ½-inch (13-mm) single lock seam at batten caps. 

10. Horizontal Seam (Bermuda) Panels: 
a. Fabricate pans with long runs and pan size as indicated on Drawings. 
b. Form interlocking seams with cleats folded into seam. 
c. Seam height of ¾-inch (19-mm) offset from adjacent panel. 
d. Form overlapping transverse joints. 

B. Seams: Fabricate seams in copper sheet with flat seams.  
C. Expansion Provisions: Where lapped or bayonet-type expansion provisions in work cannot be used, or 

would not be sufficiently water/weatherproof, form expansion joints of intermeshing hooked flanges, 
not less than 1-inch (25-mm) deep, filled with mastic sealant (concealed within joints).  

D. Sealant Joints: Where movable, non-expansion-type joints are indicated or required for proper 
performance of work, form copper to provide for proper installation of elastomeric sealant, in 
compliance with CDA standards.  

E. Separations: Provide for separation of copper from noncompatible metal or corrosive substrate by 
coating concealed surfaces at locations of contact, with bituminous coating or other permanent 
separation as recommended by manufacturer/fabricator.  

2.4 FINISHES 
A. Natural weathering mill finished copper.  No applied finish. 
***** OR ***** 

REVIEW PAINT SELECTION WITH COATINGS MANUFACTURER, REFER TO DIVISION 09.  

B. To retard natural weathering, apply a uniform coating of high-grade paraffin oil, or a clear lacquer 
coat.  

CLEAR COATINGS TO RETARD WEATHERING NOT RECOMMENDED DUE TO 
MAINTENANCE REQUIREMENTS. 

C. Clear Lacquer Coating: 
1. Clear, Organic Coating:  Clear, air-drying, acrylic lacquer specially developed for coating copper 

alloy products, equivalent to Incralac by StanChem applied by air spray in 2 coats per 
manufacturer's directions, with interim drying, to total thickness of 1.0 mil. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 
A. General:  Examine conditions and proceed with work when substrates are ready. 
B. Confirm that substrate system is even, smooth, sound, clean, dry, and free from defects. 
C. Verify wall openings, pipes, sleeves, ducts, and vents through wall assembly are solidly set, and fastener 

strips located. 

3.2 PREPARATION 
A. Clean surfaces to receive copper wall cladding. Substrate to be smooth and free of defects. Drive all 

projecting nails or other fasteners flush with substrate.  

COORDINATE WITH BUILDING AIR BARRIER SYSTEM OR USE BUILDING PAPER AS 
FOLLOWS. 

B. Building Paper: 
1. Weather lap sheets 2 inches (50 mm). 
2. Lap sheet 6 inches (150 mm) at ends. 
3. Attach to sheathing in accordance with sheathing manufacturer’s recommendations to prevent 

leaks and sheathing deterioration. 
4. Provide 2 layers with joints shingled for overlaps. 

C. Install building paper and paper slip sheet on substrate under copper wall cladding to greatest extent 
possible unless otherwise recommended by manufacturer of sheet metal. Paper slip sheets must be 
installed over underlayment. Use adhesive for temporary anchorage to minimize use of mechanical 
fasteners under copper wall cladding. Lap joints 2 inch (50 mm) minimum.  

3.3 INSTALLATION 
A. Manufacturer's Recommendations: Except as otherwise shown or specified, comply with 

recommendations and instructions of manufacturer of copper being fabricated and installed.  
B. General: 

1. Separate dissimilar metals by painting each metal surface in area of contact with a bituminous 
coating, by applying rubberized asphalt or butyl underlayment to each metal surface, or by other 
permanent separation as recommended by manufacturers of dissimilar metals.  

2. Form and fabricate sheets, seams, strips, cleats, flashings, edge treatments, and other 
components of copper wall cladding to profiles, patterns, and drainage arrangements shown and 
as required for permanently leak proof construction. Provide for thermal expansion and 
contraction of the work, as indicated. Seal joints as shown and as required for leak proof 
construction. Shop-fabricate materials to greatest extent possible.  

3. Sealant-Type Joints: Where sealant-filled joints are used, embed hooked flanges of joint 
members not less than 1 inch (25 mm) into sealant. Form joints to conceal sealant completely. 
When ambient temperature is moderate at time of installation, 40 degrees to 70 degrees F (4 
degrees to 21 degrees C), set joint members for 50 percent movement either way. Adjust setting 
proportionately for installation at higher ambient temperatures. Do not install sealant-type joints 
at temperatures below 40 degrees F (4 degrees C). Comply with requirements of Division 07 
"Joint Sealant" Sections for handling and installing sealants.  

4. Fabricate and install work with lines and corners of exposed units true and accurate. Form 
exposed faces flat and free of buckles, excessive waves, and avoidable tool marks considering 
temper and reflectivity of metal. Provide uniform, neat seams. Except as otherwise shown, fold 
back sheet metal to form a hem on concealed side of exposed edges.  
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5. Conceal fasteners and expansion provisions where possible in exposed work, and locate so as to 
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight 
installation.  

DELETE FLAT SEAM CLADDING TYPE BELOW IF NOT USED.  

C. Flat Seam Wall Cladding: 
1. Install copper work in accordance with the "Copper in Architecture” handbook published by the 

Copper Development Association Inc. (CDA) for flat seam joints. 
2. Flat Seam Metal Wall Cladding Panels:  Fasten system to substrate with concealed metal cleats 

and screws/nails at spacing required to resist negative wind pressure. 
3. Align, level, and plumb system with structure. 
4. Set panels with horizontal [diagonal] orientation. 
5. Fasten cleats using cleats mated to folded flat seams and fastener pattern to resist design loads 

with screws or barbed nails of sufficient length to penetrate substrate. 
6. Fully seat adjacent panel to on two sides to achieve continuous engagement of seam joint. 

DELETE STANDING SEAM CLADDING TYPE BELOW IF NOT USED.  

D. Standing Seam Cladding: 
1. Fold lower end of each pan under ¾-inch (19-mm).  Slit fold one inch (25-mm) away from 

corner to form tab where pan turns up to make standing seam. Fold upper end of each pan over 
2 -inches (50-mm).  Hook fold on lower end of upper pan into fold on upper end of underlying 
pan. 

2. Apply pans beginning at bottom of wall. 
3. Finish standing seams 1-inch (25-mm) [1 ½-inch (38-mm)] high.  Bend up one side edge 1 ½-

inch (38-mm) [2-inch (50-mm)] and other 1 ¾-inch (44-mm) [2 ¼-inch (66-mm)].  Make first 
fold ¼-inch (6-mm) wide single fold and second fold ½-inch (13-mm) wide, providing locked 
portion of standing seam with 5 plies in thickness. 

DELETE BATTEN SEAM CLADDING TYPE BELOW IF NOT USED.  

E. Batten Seam Cladding: 
1. Turn up sides of sheets to extend above top of battens ½-inch (13-mm).  Turn this ½-inch (13-

mm) at right angles to battens. 
2. Form cross seams with ¾-inch (19-mm) fold under on lower end and 2-inch (50-mm) fold over 

on upper end.  Slit folds in cross seams at each corner 1-inch (25-mm) in from batten to form 
tab.  Hook fold on lower end of pan into fold on upper end of underlaying pan. 

3. Apply pans beginning at bottom of wall. 
4. Place cover strips over battens, locking edges with flanges of pan malletted down against sides of 

battens.  Cover batten ends with cap folded and locked into extensions of batten covers and 
vertical legs of pans. 

DELETE HORIZONTAL SEAM CLADDING TYPE BELOW IF NOT USED.  

F. Horizontal Seam (Bermuda) Panels: 
1. Install wood nailers parallel to long seam. 
2. Infill between nailers with tapered insulation or fiberboard. 
3. Start panel installation at bottom of wall. 
4. Interlock cleat into joints of adjacent panel. 
5. Fasten cleats to wood nailers on 12-inch (300-mm) centers. 
6. Install overlapping transverse joints in accordance with CDA “Copper in Architecture” 

handbook. 
 
 



Section 074210/Copper Wall Cladding 

5.1.9 

G. Fastening: 
1. Provide expansion and contraction movement capability as necessary. 
2. Permanently shim and fasten panel system to substrate system at spacing required by panel 

manufacturer. 
3. Align, level, and plumb, within specified tolerances. 
4. Use concealed fasteners for flat panels; exposed fasteners may only be used on portions of 

applied trim if necessary. 
5. Locate and space exposed fasteners in true vertical and horizontal alignment, unless indicated 

otherwise by Architect. 
6. Use proper tools to obtain controlled uniform compression for positive seal without rupture of 

resilient washer. 
H. Install accessories, flashings, closures, and related trim to provide complete watertight system. 
I. Coordinate installation of panels with adjacent construction to ensure watertight enclosure. 
J. Tolerances: 

1. Maximum offset from true alignment between adjacent members butting or in line: 1/8-inch 
(3-mm). 

2. Maximum variation from plane or location indicated on Drawings: ¼-inch (6-mm). 
K. Field adjust and align using adjustments within fastening methods. 

3.4 CLEANING  
A. Remove protective film (if any) from exposed surfaces of copper wall cladding promptly upon 

installation. Strip with care to avoid damage to finishes.  
B. Upon completion of each area of soldering, carefully remove flux and other residue from surfaces.  

Neutralize acid flux by washing with baking soda solution, and then flushing clean water rinse. Use 
special care to neutralize and clean crevices. 

C. Clean exposed metal surfaces of substances that would interfere with normal oxidation and 
weathering.  

3.5 PROTECTION  
A. Provide final protection in a manner acceptable to installer that ensures that copper wall cladding is 

without damage or deterioration at time of Substantial Completion.  

END OF SECTION 
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1.2 COORDINATION 
A. Coordinate copper roofing with rain drainage work, flashing, gutters, downspouts, trim and 

construction of decks, parapets, walls, and other adjoining work to provide permanently watertight, 
secure, and noncorrosive installation. 

1.3 PERFORMANCE REQUIREMENTS 

DESIGN PROFESSIONAL IS RESPONSIBLE FOR DESIGNING SYSTEM, INCLUDING 
ANCHORAGE, FASTENER SIZE, AND SPACING. 

A. Installation Requirements:  Fabricator is responsible for installing system, including anchorage to 
substrate and necessary modifications to meet specified and drawn requirements and maintain visual 
design concepts in accordance with Contract Documents and following installation methods as 
stipulated in the "Copper in Architecture” handbook published by the Copper Development 
Association Inc. (CDA) 

1. Drawings are diagrammatic and are intended to establish basic dimension of units, sight lines, and 
profiles of units. 

2. Make modifications only to meet field conditions and to ensure fitting of system components. 
3. Obtain Architect’s approval of modifications. 
4. Provide concealed fastening wherever possible. 
5. Attachment considerations:  Account for site peculiarities and expansion and contraction 

movements so there is no possibility of loosening, weakening and fracturing connection between 
units and building structure or between components themselves. 

6. Obtain Architect’s approval for connections to building elements at locations other than indicated 
in Drawings. 

7. Accommodate building structure deflections in system connections to structure. 
B. Performance Requirements:   

1. System shall accommodate movement of components without buckling, failure of joint seals, 
undue stress on fasteners, or other detrimental effects when subjected to seasonal temperature 
changes and live loads. 

2. Design system capable of withstanding building code requirements for negative wind pressure. 
C. Interface With Adjacent Systems:   

1. Integrate design and connections with adjacent construction. 
2. Accommodate allowable tolerances and deflections for structural members in installation. 

1.4 SUBMITTALS 
A. General: Submit the following in accordance with Conditions of Contract and Division 01 

Specification Sections.  
B. Product data including metal manufacturer's specifications, installation instructions, and general 

recommendations for roofing applications. Include certification or other data substantiating that 
materials comply with requirements.  

DELETE BELOW IF DETAILS OF NO IMPORTANCE OR COVERED ADEQUATELY BY WORKING 
DRAWINGS.  

C. Shop drawings showing manner of forming, joining, and securing copper roofing, and pattern of 
seams. Show expansion joint details and waterproof connections to adjoining work and at obstructions 
and penetrations.  

DELETE BELOW IF WORK IS FULLY CONCEALED, TO BE UNFINISHED, OR FIELD PAINTED, 
OR IF EXPOSURE IS OF NO VISUAL IMPORTANCE OR IS WELL-KNOWN.  
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D. Samples consisting of 6-inch (150 mm) or 12-inch (300 mm) square specimens of specified copper 
roofing material.  

E. Certificates:  Fabricator's certification that products furnished for Project meets or exceeds specified 
requirements. 
 

1.5 CLOSEOUT SUBMITTALS 
A. Provide maintenance data in Operations and Maintenance manual for maintaining applied coatings on 

copper panels. 

1.6 QUALITY ASSURANCE 
A. Fabricator’s Qualifications:  Company specializing in copper sheet metal roofing work with three years 

experience in similar size and type of installations. 
B. Installer: A firm with 3 years of successful experience with installation of copper roofing of type and 

scope equivalent to Work of this Section.  
C. Industry Standard: Except as otherwise shown or specified, comply with applicable recommendations 

and details of the "Copper in Architecture” handbook published by the Copper Development 
Association Inc. (CDA). Conform to dimensions and profiles shown.  

D. Wind Uplift: Provide roof assemblies meeting wind uplift ratings as required by code. 

DELETE ENTIRE MOCK-UP PROVISION BELOW UNLESS THE EXPENDITURE IS JUSTIFIED BY 
AN EXTENSIVE, UNUSUAL, OR CRUCIAL APPLICATION OF METAL ROOFING.  

E. Mock-Up: Before proceeding with final purchase of materials and fabrication of copper roofing 
components, prepare a mock-up of work. Incorporate materials and methods of fabrication and 
installation identical with project requirements. Install mock-up at roof area location directed by 
Architect. Retain accepted mock-up as quality standard for acceptance of completed copper roofing. If 
accepted, mock-up may be incorporated as part of copper roofing work.  

1. Mock-up area is indicated on Drawings.  

DELETE EITHER ABOVE OR BELOW.  

2. Provide mock-up of sufficient size and scope to show typical pattern of seams, fastening details, 
edge construction, and finish texture and color.  

1.7 DELIVERY, STORAGE, AND HANDLING 
A. Packing, Shipping, Handling, and Unloading:  Protect finish panel faces. 
B. Acceptance at Site:  Examine each panel and accessory as delivered and confirm that finish is 

undamaged.  Do not accept or install damaged panels. 
C. Storage and Protection: 

1. Stack pre-formed material to prevent twisting, bending, and abrasions. 
2. Provide ventilation. 
3. Prevent contact with materials which may cause discoloration or staining. 

1.8 WARRANTY 
A. Warrant installed system and components to be free from defects in material and workmanship for 

period of 2 years. 
B. Include coverage against leakage and damages to finishes. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

DELETE THIS ARTICLE IF OWNER-IMPOSED OR OTHER PROJECT REQUIREMENTS 
PROHIBIT MENTION OF MANUFACTURERS' NAMES.  

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering materials 
that may be incorporated in the Work include, but are not limited to, the following:  

RETAIN ABOVE FOR NONPROPRIETARY OR BELOW FOR SEMIPROPRIETARY 
SPECIFICATION. REFER TO DIVISION-1 SECTION "MATERIALS AND EQUIPMENT."  

B. Manufacturers: Subject to compliance with requirements, provide materials by one of the following:  

BELOW ARE EXAMPLES ONLY. RETAIN OR INSERT ONLY THOSE MANUFACTURERS BELOW 
WHOSE MATERIALS CORRESPOND WITH OTHER REQUIREMENTS AND WHOSE 
AVAILABILITY AND SUITABILITY FOR APPLICATION INDICATED HAVE BEEN VERIFIED.  

1. Hussey Copper, Ltd.  
2. Luvata, Inc. 
3. PMX Industries Inc. 
4. Revere Copper Products, Inc.  

2.2 MATERIALS 
A. Copper Roofing Sheets: Cold-rolled copper sheet complying with ASTM B 370 temper H00, unless 

otherwise indicated, and as follows:  
1. Weight: 16 oz. per sq. ft. (0.0216-inch thick) (0.55-mm) unless otherwise indicated.  

DELETE ABOVE OR BELOW OR EDIT AS APPROPRIATE. REFER TO MANUFACTURERS' 
LITERATURE FOR SELECTION OF THICKNESS APPROPRIATE TO APPLICATION INDICATED.  

2. Weight: 20 oz. per sq. ft. (0.0270-inch thick) (0.69-mm) unless otherwise indicated.  

RETAIN BELOW FOR BATTEN ROOFING.  

3. Batten Caps: 16 [20] oz. per sq. ft.  
B. Miscellaneous Materials: Provide materials and types of fasteners, solder, protective coatings, 

separators, sealants and accessory items as recommended by copper sheet manufacturer for copper 
roofing work, except as otherwise indicated.  

REVISE BELOW WITH SPECIFIC REQUIREMENTS WHERE DESIRED FOR PROJECT.  

C. Accessories: Except as indicated as work of another specification Section, provide components 
required for a complete roof system, including trim, copings, fascias, ridge closures, cleats, seam 
covers, battens, flashings, gutters, louvers, sealants, gaskets, and closure strips. Match materials and 
finishes of roof.  

1. Sealing Tape: Pressure-sensitive 100 percent solids polyisobutylene compound sealing tape with 
release paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape.  

2. Joint Sealant: One-part, copper compatible elastomeric polyurethane, polysulfide, butyl or 
silicone rubber sealant as tested by sealant manufacturer for copper substrates. Refer to  
Division 07.  
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SELECT ROOFING TYPE BELOW.  

3. Cleats 
a. Concealed type as indicated in the "Copper in Architecture” handbook published by the 

Copper Development Association Inc. (CDA) for flat seam [flat lock seam] [standing 
seam], [and batten seam] spaced on 12-inch (300-mm) centers. 

b. Fabricate cleats to allow thermal movement of copper roof panels while preventing copper 
panel distortion due to wind uplift forces. 

4. Trim, Closure Pieces, and Accessories:   

DETERMINE IF SAME WEIGHT AS ROOF PANEL OR HEAVIER WEIGHT IS DESIRED FOR 
TRIM. 

a. Same material, thickness [heavier weight], and finish as adjacent copper roof panels, brake 
formed to required profiles. 

b. Comply with standards conforming to recognized industry standard sheet metal practice. 
D. Bituminous Coating: SSPC-Paint 12, Cold-Applied Asphalt Mastic (Extra Thick Film), nominally free 

of sulfur, compounded for 15-mil dry film thickness per coat. 

BASED ON ACTUAL ROOF DESIGN, DO NOT USE “PEEL AND STICK” SELF-ADHERING TYPE 
MEMBRANES IF A DOUBLE VAPOR BARRIER WILL BE CREATED IN THE ROOF/INSULATION 
ASSEMBLY. 

E. High Temperature Grade Water Barrier Underlayment: Cold applied, self-adhering membrane 
composed of a high density, cross laminated polyethylene film coated on one side with a layer of butyl 
rubber or high temperature asphalt adhesive.  Provide primer when recommended by water barrier 
manufacturer. 

1. Minimum Thickness: 30 mil. 
2. Tensile Strength: ASTM D 412 (Die C Modified); 250 psi. 
3. Membrane Elongation: ASTM D412 (Die C Modified); 250% 
4. Permeance (Max): ASTM E96; 0.05 Perms. 
5. Acceptable Products:  

a. Blueskin PE 200 HT, Henry. 
b. Ultra, W.R. Grace Company. 
c. CCW MiraDRI WIP 300 High Temperature, Carlisle Coatings and Waterproofing. 

DELETE ABOVE AND RETAIN BELOW IF ALTERNATIVE UNDERLAYMENT IS USED.  

F. Roofing Felt Underlayment: Asphalt saturated felt weighing not less than 30 lbs per 100 square feet.  

USE BELOW UNDER COPPER INSTALLED ON ROOFING FELT UNDERLAYMENT.  

G. Paper Slip Sheet: Minimum 4-lb. red rosin-sized building paper.  

RETAIN BELOW IF BATTENS ARE INTENDED AS PART OF ROOFING WORK.  

H. Batten Bars and Strips: If size is not indicated, provide battens of nominal 2-inch (50-mm) by 2-inch 
(50-mm) size [1 ½-inch (38-mm) by 1 ½-inch (38-mm) minimum].  

1. Copper Batten Caps: 20-ounce cold-rolled copper.  

DELETE IF NO BATTEN-TYPE ROOFING REQUIRING WOOD STRIPS OR IF BATTENS TO BE 
PART OF DIVISION-6 "CARPENTRY" WORK.  

2. Wood Batten Strips: Fabricated to size indicated from lumber complying with requirements of 
Division 06 Section "Rough Carpentry" and preservative treated by pressure process using a 
chemical solution that is nonhygroscopic and noncorrosive to type of copper roofing.  
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INSERT OTHER MATERIALS AS NEEDED FOR ROOFING WORK (ELASTOMERIC SEALANTS, 
INSULATION, SOLDER, REGLETS, GASKETS, ETC.)  

I. Nails for Wood Substrates: Copper or hardware bronze, 0.109-inch minimum not less than 7/8-inch 
(22-mm) long barbed with large head.  

J. Screws & Bolts: Copper, bronze, brass, or passivated stainless steel (300 Series) of sufficient size and 
length to sustain imposed stresses.  

K. Cleats: 16 or 20 oz ounce cold rolled copper, as required to sustain loads 2-inch (50 mm) wide x 3-
inch (75-mm) long.  

L. Solder: ASTM B32; Provide 50-50 tin/lead or lead free alternative of similar or greater strength 
solder. Killed acid flux. 

M. Flux: Muriatic acid neutralized with zinc or approved brand of soldering flux.  
N. Rivets:  

1. Pop Rivets:  1/8-inch (3-mm) to 3/16-inch (4.5-mm) diameter, with solid brass mandrels. 
2. Provide solid copper rivet (tinner’s rivets) where structural integrity of seam is required. 

2.3 FABRICATION 
A. General Metal Fabrication: Shop-fabricate work to greatest extent possible. Comply with details 

shown and with applicable requirements of the "Copper in Architecture” handbook published by the 
Copper Development Association (CDA) and other recognized industry practices. Fabricate for 
waterproof and weather-resistant performance with expansion provisions for running work, sufficient 
to permanently prevent leakage, damage, or deterioration of the work. Form work to fit substrate. 
Comply with material manufacturer's instructions and recommendations for forming material. Form 
exposed copper work without excessive oil-canning, buckling, and tool marks, true to line and levels 
indicated, with exposed edges folded back to form hems.  

1. Fabricate to allow for adjustments in field for proper anchoring and joining. 
2. Form sections true to shape, accurate in size, square, free from distortion and defects. 
3. Cleats:  Fabricate cleats and starter strips of same material as sheet, interlockable with sheet in 

accordance with CDA recommendations. 
4. Tin edges of copper sheets and cleats at soldered joints for flat lock and soldered system. 
5. Flat Panel Seams: 

SELECT APPROPRIATE FLAT SEAM JOINT TYPE.  REFER TO NOTE AT BEGINNING OF 
SECTION FOR USE OF SOLDER AND SEALANT IN SEAMS. 

a. Fabricate flat seams for solid soldered [sealant in] [dry] joints. 
b. Fabricate seams for panels to be installed in overlapped, interlocking shingle manner. 
c. Fold two adjacent edges over 180 degrees for width of 3/4 inch and other two adjacent 

edges under 3/4 inch (19 mm).  Refer to CDA "Copper in Architecture” handbook. 
d. Fabricate flat seam roofing from pans 18 inches (450 mm) by 24 inches (600 mm) in size. 

6. Flat Locked Panel Seams: 

SELECT APPROPRIATE FLAT SEAM JOINT TYPE.  REFER TO NOTE AT BEGINNING OF 
SECTION FOR USE OF SOLDER AND SEALANT IN SEAMS. 

FLAT LOCKED PANELS ARE LOCKED TO CLEATS BY USE OF  

a. Fabricate flat seams for solid soldered [sealant in] [dry] joints. 
b. Fabricate seams for panels to be installed in overlapped, interlocking shingle manner for 

locked down engaged seams. 
c. Fold two adjacent edges over 180 degrees for width of 3/4 inch and other two adjacent 

edges under 3/4 inch (19 mm).  Refer to CDA "Copper in Architecture Handbook". 
d. Fabricate flat seam roofing from pans 18 inches (450 mm) by 24 inches (600 mm) in size. 
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7. Standing Seam Panels: 
a. Fabricate pans to interlock standing seam with center to center seam spacing as indicated 

on Drawings. 
b. Fabricate interlocking seams to heights and patterns indicated. 
c. Form overlapping and interlocking transverse joints. 

8. Batten Seam Panels: 
a. Fabricate pans to create center to center standing and batten seam spacing as indicated on 

Drawings. 
b. Fabricate battens to sizes indicated. 
c. Form overlapping and interlocking transverse joints. 
d. Provide 1/2 inch (13-mm) single lock seam at batten caps. 

9. Horizontal Seam (Bermuda) Panels: 
a. Fabricate pans with long runs and pan size as indicated on Drawings. 
b. Form interlocking seams with cleats folded into seam. 
c. Seam height of ¾-inch (19-mm) [__________] offset from adjacent panel. 
d. Form overlapping transverse joints. 

B. Seams: Fabricate nonmoving seams in copper sheet with flat-lock seams. Tin edges and cleats to be 
soldered, form seams, and solder.  

C. Expansion Provisions: Where lapped or bayonet-type expansion provisions in work cannot be used, or 
would not be sufficiently water/weatherproof, form expansion joints of intermeshing hooked flanges, 
not less than 1-inch (25-mm) deep, filled with mastic sealant (concealed within joints).  

D. Sealant Joints: Where movable, non-expansion-type joints are indicated or required for proper 
performance of work, form copper to provide for proper installation of elastomeric sealant, in 
compliance with the "Copper in Architecture” handbook published by the Copper Development 
Association Inc. (CDA).  

E. Separations: Provide for separation of copper from noncompatible metal or corrosive substrate by 
coating concealed surfaces at locations of contact, with bituminous coating or other permanent 
separation as recommended by manufacturer/fabricator.  

F. Solder:   
1. Solder and seal non-moving copper joints on slopes up to 3:12, except those indicated or 

required to be expansive type joints. 
2. After soldering, remove flux.  Wipe and wash solder joints clean.  Refer to CLEANING Article in 

PART 3. 

2.4 FINISHES 
A. Natural weathering mill finished copper.  No applied finish. 
***** OR ***** 

REVIEW PAINT SELECTION WITH COATINGS MANUFACTURER, REFER TO DIVISION 09.  

B. To retard natural weathering, apply a uniform coating of high grade paraffin oil, or a clear lacquer 
coat.  

CLEAR COATINGS TO RETARD WEATHERING NOT RECOMMENDED DUE TO 
MAINTENANCE REQUIREMENTS. 

C. Clear Lacquer Coating: 
1. Clear, Organic Coating:  Clear, air-drying, acrylic lacquer specially developed for coating copper 

alloy products, equivalent to Incralac by StanChem applied by air spray in 2 coats per 
manufacturer's directions, with interim drying, to total thickness of 1.0 mil. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 
A. General:  Examine conditions and proceed with work when substrates are ready. 
B. Confirm that substrate system is even, smooth, sound, clean, dry, and free from defects. 
C. Verify roof openings, pipes, sleeves, ducts, and vents through roof are solidly set, cant strips and 

reglets in place, and nailing strips located. 

3.2 PREPARATION  
A. Clean surfaces to receive copper roofing. Substrate to be smooth and free of defects. Drive all 

projecting nails or other fasteners flush with substrate.  

MOST SUBSTRATE CONDITIONS REQUIRE UNDERLAYMENT AND SLIP SHEETS. DELETE 
BELOW ONLY UPON RECOMMENDATION OF METAL MANUFACTURER FOR SPECIFIC 
PROJECT CONDITION.  

B. Water Barrier Underlayment: 
1. Install high temperature grade water barrier on clean, dry roof substrate. 
2. Remove dust, dirt, and loose fasteners. 
3. Remove protrusions from the deck area.   
4. Verify substrate has no voids, damaged, or unsupported areas.   
5. Repair voids or unacceptable areas before installing membrane. 
6. Prime substrates with manufacturer’s approved primer if required for proper installation of 

membrane over substrate. 
7. Install membrane in strict accordance with manufacturer’s printed application procedures, 

precautions, and limitations. 
8. Start application at low points and lap membrane shingle fashion to prevent water penetration. 
9. Membrane Underlayment:  Apply horizontally, lapping preceding layer not less than 4 inches 

(100 mm).  End lap membrane not less than 6-inches (150-mm). 
a. Maximize adhesion to substrate by brooming or rolling membrane in place after 

placement. 
b. Center membrane at valleys, hips, and ridges. 

DELETE ABOVE AND RETAIN BELOW TO AGREE WITH UNDERLAYMENT SELECTION IN 
PART 2 ABOVE.  

C. Roofing Felt Underlayment: 
1. Install underlayment over solid substrates with horizontal overlaps and endlaps staggered. 
2. Lay parallel to ridge line with 2 ½-inch (63-mm) sidelaps and 6-inch (150-mm) endlaps. 
3. Start application at low point, working up deck laying plies in shingle fashion. 
4. Fasten underlayment with copper roofing nails spaced on 12-inch (300-mm) centers maximum. 

D. Install underlayment and paper slip sheet on substrate under copper roofing to greatest extent possible 
unless otherwise recommended by manufacturer of sheet metal. Paper slip sheets must be installed 
over the underlayment. Use adhesive for temporary anchorage, where possible, to minimize use of 
mechanical fasteners under copper roofing. Lap joints 2 inch (50 mm) minimum.  

3.3 INSTALLATION  
A. Manufacturer's Recommendations: Except as otherwise shown or specified, comply with 

recommendations and instructions of manufacturer of copper being fabricated and installed.  
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B. General: 
1. Separate dissimilar metals by painting each metal surface in area of contact with a bituminous 

coating, by applying rubberized asphalt or butyl underlayment to each metal surface, or by other 
permanent separation as recommended by manufacturers of dissimilar metals.  

2. Form and fabricate sheets, seams, strips, cleats, valleys, ridges, edge treatments, integral flashings, 
and other components of copper roofing to profiles, patterns, and drainage arrangements shown 
and as required for permanently leakproof construction. Provide for thermal expansion and 
contraction of the work, as indicated. Seal joints as shown and as required for leakproof 
construction. Shop-fabricate materials to greatest extent possible.  

3. Sealant-Type Joints: Where sealant-filled joints are used, embed hooked flanges of joint members 
not less than 1 inch (25 mm) into sealant. Form joints to conceal sealant completely. When 
ambient temperature is moderate at time of installation, 40 degrees to 70 degrees F (4 degrees to 
21 degrees C), set joint members for 50 percent movement either way. Adjust setting 
proportionately for installation at higher or lower ambient temperatures. Do not install sealant-
type joints at temperatures below 40 degrees F (4 degrees C). Comply with requirements of 
Division 07 "Joint Sealant" Sections for handling and installing sealants.  

4. Fabricate and install work with lines and corners of exposed units true and accurate. Form 
exposed faces flat and free of buckles, excessive waves, and avoidable tool marks considering 
temper and reflectivity of metal. Provide uniform, neat seams with minimum exposure of solder, 
and sealant. Except as otherwise shown, fold back sheet metal to form a hem on concealed side of 
exposed edges.  

5. Conceal fasteners and expansion provisions where possible in exposed work, and locate so as to 
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight 
installation.  

6. Tin uncoated copper surfaces and cleats at edges of sheets to be soldered, for a width of 1-1/2 
inch (38 mm), using solder recommended for copper work.  

SELECT ROOFING TYPE BELOW.  

C. Flat Seam Roofing: 
1. Install copper work in accordance with the "Copper in Architecture” handbook published by the 

Copper Development Association (CDA). 
2. Flat Seam Metal Roof Panels:  Fasten system to substrate with concealed metal cleats and 

screws/nails at spacings required to resist code required wind uplift. 
3. Align, level, and plumb system with structure. 
4. Fasten cleats using cleats mated to folded flat seams and fastener pattern to resist design loads 

with screws or barbed nails of sufficient length to penetrate substrate. 
5. Fully seat adjacent panel to on two sides to achieve continuous engagement of seam joint. 

RETAIN ITEM BELOW IF SEAMS ARE SOLDERED.  

6. [Apply flux and fully sweat seams with solder to achieve watertight installation.] 
7. Install ridge assembly and cleats to allow roof panels to thermally move. 
8. Install expansion battens at 25 to 30 feet (7500 mm to 9000 mm) in both directions. 

D. Flat Lock Seam Roofing: 
1. Install copper work in accordance with CDA "Copper in Architecture Handbook." 
2. Flat Seam Metal Roof Panels:  Fasten system to substrate with concealed metal cleats and screws 

at spacings required by fabricator to resist code required wind uplift. 
3. Align, level, and plumb system with structure. 
4. Fasten cleats or nails using cleats mated to folded flat seams and fastener pattern to resist design 

loads with screws or barbed nails of sufficient length to penetrate substrate. 
5. Fully seat adjacent panel to on two sides to achieve continuous engagement of seam joint. 
6. Mallet or dress down engaged seams. 
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RETAIN ITEM BELOW IF SEAMS ARE SOLDERED.  

7. Apply flux and fully sweat seams with solder to achieve watertight installation. 
8. Install expansion battens at 25 to 30 feet (7500 mm to 9000 mm) in both directions. 

E. Standing Seam Roofing: 
1. Fold lower end of each pan under 3/4 inch (19 mm).  Slit fold 1-inch (25-mm) away from 

corner to form tab where pan turns up to make standing seam. Fold upper end of each pan over 
2 inches (50 mm).  Hook fold on lower end of upper pan into fold on upper end of underlying 
pan. 

2. Apply pans beginning at eaves.  Loose lock pans to valley flashing and edge strips at eaves and 
gable rakes. 

3. Finish standing seams one inch (25-mm) 1 ½-inch (38mm)] high.  Bend up one side edge 1 ½-
inch (38-mm) [2-inch (50-mm)] and other 1-3/4 inch (44 mm) [2-1/4 (66mm)].  Make first 
fold ¼-inch (6-mm) wide single fold and second fold ½-inch (13-mm) wide, providing locked 
portion of standing seam with 5 plies in thickness.  Fold lower ends of seams at eaves over at 45 
degree angle.  Terminate standing seams at ridge and hips by turning down in tapered fold. 

4. Form valleys of sheets not exceeding 10’-0" (3000-mm) in length.  Lap joints 8 inches (200 mm) 
in direction of drainage. Extend valley sheet minimum 6-inches (150-mm) under roofing sheets.  
At valley, double fold valley and roofing sheets and secure with cleats spaced 12-inch (300-mm) 
centers. 

F. Batten Seam Roofing: 
1. Turn up sides of sheets to extend above top of battens ½-inch (13-mm).  Turn this ½-inch (13-

mm) at right angles to battens. 
2. Form cross seams with ¾-inch (19-mm) fold under on lower end and 2-inch (50-mm) fold over 

on upper end.  Slit folds in cross seams at each corner one inch (25-mm) in from batten to form 
tab.  Hook fold on lower end of pan into fold on upper end of underlaying pan. 

3. Apply pans beginning at eaves. 
4. Place cover strips over battens, locking edges with flanges of pan malletted down against sides of 

battens.  Cover batten ends with cap folded and locked into extensions of batten covers and 
vertical legs of pans. 

5. At intersections of roof slope with ridge and hip battens, turn up edges of roof pans against sides 
of battens and terminate in ½-inch (13-mm) flange at top of battens.  Install cover strips over top 
of hip and ridge battens. 

6. Form valleys of sheets not exceeding 10’-0" (3000-mm) in length.  Lap joints 8-inches (200-
mm) in direction of drainage.  Extend valley sheet minimum 6-inches (150-mm) under roofing 
sheets.  At valley, double fold valley and roofing sheets and secure with cleats spaced 12-inch 
(300-mm) centers. 

7. At eaves without gutters, hook pan over edge strip.  Extend edge strip up under metal roofing 4 
inches (100 mm) and secure with nails at 3-inch (75-mm) centers, at 1-inch (25-mm) from upper 
end. 

8. Install batten flush with gable.  Extend batten cover down exterior face and lock into edge strip. 
G. Horizontal Seam (Bermuda) Panels: 

1. Install wood nailers parallel to long seam. 
2. Infill between nailers with tapered insulation or fiberboard. 
3. Start panel installation at eave. 
4. Interlock cleat into joints of adjacent panel. 
5. Fasten cleats to wood nailers on 12-inch (300-mm) centers. 
6. Install overlapping transverse joints in accordance with the "Copper in Architecture” handbook 

published by the Copper Development Association Inc. (CDA).  Install accessories, flashings, 
closures, and related trim to provide complete watertight system. 

H. Coordinate installation of panels with adjacent construction to ensure watertight enclosure. 
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3.4 CLEANING  
A. Remove protective film (if any) from exposed surfaces of copper roofing promptly upon installation. 

Strip with care to avoid damage to finishes.  
B. Upon completion of each area of soldering, carefully remove flux and other residue from surfaces.  

Neutralize acid flux by washing with baking soda solution, and then flushing clear water rinse.  Use 
special care to neutralize and clean crevices. 

C. Clean exposed metal surfaces of substances that would interfere with uniform oxidation and 
weathering.  

3.5 PROTECTION  
A. Provide final protection in a manner acceptable to installer that ensures that copper roofing is without 

damage or deterioration at time of Substantial Completion.  

END OF SECTION 
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5.3.1 

THIS SECTION USES THE TERM "ARCHITECT." CHANGE THIS TERM AS NECESSARY TO 
MATCH THE ACTUAL TERM USED TO IDENTIFY DESIGN PROFESSIONAL AS DEFINED IN 
THE GENERAL AND SUPPLEMENTARY CONDITIONS.  
 
SECTION TYPICALLY INCLUDES ITEMS THAT ARE FACTORY FABRICATED – NOT 
FIELD FABRICATED. 

PART 1 - GENERAL 

1.1 SUMMARY 

EDIT EXAMPLES BELOW BY DELETING ITEMS NOT REQUIRED, ADDING OTHERS, OR 
REVISING TEXT TO CLARIFY DESCRIPTIONS.  

A. Section Includes: Copper roofing specialties and accessories of standard manufactured components. 
Includes accessories installed on and in roofing other than mechanical and structural items, such as:  
1. Factory-manufactured curbset wall counterflashing and expansion joints.  
2. Factory-manufactured miscellaneous sheet copper fascia, copings, trim and accessories.  

FOLLOWING ARE EXAMPLES OF SEVERAL POSSIBLE CROSS REFERENCES WHICH MAY BE 
NECESSARY TO CLARIFY WHAT WORK IS SPECIFIED WHERE.  

B. Related Requirements: 
1. Drawings and general provisions of Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to work of this Section.  
2. Integral masonry flashings are specified as masonry work in sections of Division 04.  
3. Roofing flashing and trim installed integral with roofing membrane are specified in roofing 

system sections as roofing work.  
4. Coordinate installation with mechanical equipment specified in Division 23.  

1.2 COORDINATION 
A. Coordinate work of this section with interfacing and adjacent work for proper sequencing. Ensure 

weather resistance and durability of work and protection of materials and finishes.  

1.3 PERFORMANCE REQUIREMENTS 

DESIGN PROFESSIONAL IS RESPONSIBLE FOR DESIGNING SYSTEM, INCLUDING 
ANCHORAGE, FASTENER SIZE, AND SPACING. 

A. Installation Requirements:  Installation contractor is responsible for installing system, including 
anchorage to substrate and necessary modifications to meet specified and drawn requirements and 
maintain visual design concepts in accordance with Contract Documents and following installation 
methods as stipulated by the manufacturer. 

B. Drawings are diagrammatic and are intended to establish basic dimension of units, sight lines, and 
profiles of units. 
1. Make modifications only to meet field conditions and to ensure fitting of system components. 
2. Obtain Architect’s approval of modifications. 
3. Provide concealed fastening wherever possible. 
4. Attachment considerations:  Account for site peculiarities and expansion and contraction 

movements so there is no possibility of loosening, weakening and fracturing connection 
between units and building structure or between components themselves. 

5. Obtain Architect’s approval for connections to building elements at locations other than 
indicated in Drawings. 

6. Accommodate building structure deflections in system connections to structure. 
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C. Performance Requirements:   
1. System shall accommodate movement of components without buckling, failure of joint seals, 

undue stress on fasteners, or other detrimental effects when subjected to seasonal temperature 
changes and live loads. 

2. Design system capable of withstanding building code requirements for negative wind pressure. 

1.4 SUBMITTALS 
A. General: Submit the following in accordance with Conditions of Contract and Division 01 

Specification Sections.  
B. Product Data: Manufacturer's technical product data, installation instructions, and general 

recommendations for each specified sheet material and fabricated product.  

DELETE BELOW IF NONE OF WORK SUFFICIENTLY COMPLEX TO JUSTIFY SHOP DRAWINGS; 
EDIT TO DELETE NONAPPLICABLE UNITS. POSSIBLY INSERT PRODUCT-HANDLING 
ARTICLE WHERE SUBSTANTIAL VOLUME OF HIGHLY FINISHED WORK IS REQUIRED.  

C. Shop drawings showing layout, profiles, methods of joining, and anchorage details, including major 
trim systems. Provide layouts at ¼-inch (1:50) scale and details at 3-inch (1:4) scale.  

RETAIN ABOVE AND INSERT SPECIFIC DATA SUBMITTALS AS DESIRED.  

D. Samples of the following items:  
1. 6-inch (150-mm) or 12-inch (300-mm) square samples of specified sheet materials to be 

exposed as finished surfaces.  

DELETE ABOVE AND BELOW IF NO CONTROL REQUIRED ON SHEET MATERIALS. DELETE 
BELOW IF VISUAL CONTROL OF TRIM UNITS, ETC. IS NOT DESIRED.  

2. 6-inch (150-mm) or 12-inch (300-mm) long samples of factory-fabricated products exposed as 
finished work. Provide complete with specified factory finish.  

1.5 CLOSEOUT SUBMITTALS 
A. Provide maintenance data in Operations and Maintenance manual for maintaining applied coatings on 

copper panels. 

POSSIBLY INSERT QUALITY ASSURANCE ARTICLE HERE FOR LIMITATIONS ON 
FABRICATORS OR INSTALLERS OF COMPLEX SYSTEMS OF FLASHING, RAIN DRAINAGE, 
EXPANSION JOINTS, ETC.  

1.6 QUALITY ASSURANCE 
A. Fabricator’s Qualifications:  Company specializing in copper sheet metal roof specialties work with 

three years experience in similar size and type of installations. 
B. Installer: A firm with 3 years of successful experience with installation of copper roof specialties of type 

and scope equivalent to Work of this Section.  
C. Industry Standard: Except as otherwise shown or specified, comply with applicable recommendations 

and details of the "Copper in Architecture” handbook published by the Copper Development 
Association Inc. (CDA). Conform to dimensions and profiles shown.  

DELETE ENTIRE MOCK-UP PROVISION BELOW UNLESS THE EXPENDITURE IS JUSTIFIED BY 
AN EXTENSIVE, UNUSUAL, OR CRUCIAL APPLICATION OF METAL ROOFING.  



Section 076210/Manufactured Copper Roofing Specialties

5.3.3 

D. Mock-Up: Before proceeding with final purchase of materials and fabrication of copper roof specialty 
components, prepare a mock-up of work. Incorporate materials and methods of fabrication and 
installation identical with project requirements. Install mock-up at location directed by Architect. 
Retain accepted mock-up as quality standard for acceptance of completed copper work. If accepted, 
mock-up may be incorporated as part of copper work.  
1. Mock-up area is indicated on Drawings.  

DELETE EITHER ABOVE OR BELOW.  

2. Provide mock-up of sufficient size and scope to show typical pattern of seams, fastening details, 
edge construction, and finish texture and color.  

1.7 DELIVERY, STORAGE, AND HANDLING 
A. Packing, Shipping, Handling, and Unloading:  Protect finish metal faces. 
B. Acceptance at Site:  Examine each component and accessory as delivered and confirm that material 

and finish is undamaged.  Do not accept or install damaged materials. 
C. Storage and Protection: 

1. Stack preformed material to prevent twisting, bending, and abrasions. 
2. Provide ventilation. 
3. Prevent contact with materials which may cause discoloration or staining. 

POSSIBLY INSERT HERE SPECIAL PROJECT WARRANTY REQUIREMENTS FOR EXTENSIVE/ 
ELABORATE (ESPECIALLY PREFAB) SYSTEMS.  

PART 2 - PRODUCTS 

2.1 MATERIALS 
A. Copper: ASTM B 370; temper H00 (cold-rolled) except where temper 060 is required for forming; 

16 oz. per sq. ft. (0.0216-inch thick) (0.55-mm) except as otherwise indicated.  

INSERT OTHER PRIMARY MATERIALS AS REQUIRED FOR PROJECT. ACCESSORIES LISTED 
LATER IN THIS SECTION. 

2.2 ACCESSORIES:  

REVISE ABOVE IF CELLULAR PLASTIC OR OTHER TYPES DESIRED.  

A. Wood Nailers: Softwood lumber, pressure treated with water-borne preservatives for above-ground 
use, complying with AWPB LP-2; not less than 1-1/2-inch (38-mm) thick.  

B. Solder: ASTM B 32; Provide 50-50 tin/lead or lead free alternative of similar or greater strength 
solder. Killed acid flux. 

C. Flux: Muriatic acid neutralized with zinc or approved brand of soldering flux.  
D. Fasteners: Same metal as flashing/sheet metal or other non-corrosive metal as recommended by sheet 

manufacturer. Match finish of exposed heads with material being fastened.  
E. Bituminous Coating: SSPC-Paint 12, Cold-Applied Asphalt Mastic (Extra Thick Film), nominally free 

of sulfur, compounded for 15-mil dry film thickness per coat. 
F. Joint Sealant: One-part, copper compatible elastomeric polyurethane, polysulfide, butyl or silicone 

rubber sealant as tested by sealant manufacturer for copper substrates. Refer to Division 07.  
G. Sheet Copper Accessories: Provide sheet copper cleats, straps, anchoring devices, and similar accessory 

units as required for installation of work, matching or compatible with material being installed, 
noncorrosive, size and gauge required for performance.  

H. Roofing Cement: ASTM D 2822, asphaltic.  
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I. High Temperature Grade Water Barrier Underlayment: Cold applied, self-adhering membrane 
composed of a high density, cross laminated polyethylene film coated on one side with a layer of butyl 
rubber or high temperature asphalt adhesive.  Provide primer when recommended by water barrier 
manufacturer. 
1. Minimum Thickness: 30 mil. 
2. Tensile Strength: ASTM D 412 (Die C Modified); 250 psi. 
3. Membrane Elongation: ASTM D 412 (Die C Modified); 250% 
4. Permeance (Max): ASTM E96; 0.05 Perms. 
5. Acceptable Products:  

a. Blueskin PE 200 HT, Henry. 
b. Ultra, W.R. Grace Company. 
c. CCW MiraDRI WIP 300 High Temperature, Carlisle Coatings and Waterproofing. 

DELETE ABOVE AND RETAIN BELOW IF ALTERNATIVE UNDERLAYMENT IS USED.  

J. Roofing Felt Underlayment: Asphalt saturated felt weighing not less than 30 lbs per 100 square feet.  

USE BELOW UNDER COPPER INSTALLED ON ROOFING FELT UNDERLAYMENT.  

K. Paper Slip Sheet: Minimum 4-lb. red rosin-sized building paper.  
L. Rivets:  

1. Pop Rivets:  1/8-inch (3-mm) to 3/16-inch (4.5-mm) diameter, with solid brass mandrels. 
2. Provide solid copper rivet (tinner’s rivets) where structural integrity of seam is required. 

INSERT OTHER MATERIALS AS REQUIRED FOR PROJECT.  

2.3 FABRICATION 
A. General Sheet Copper Fabrication: Provide materials of standard factory fabrication to greatest extent 

possible. Comply with details shown and with applicable requirements of CDA "Copper in 
Architecture Handbook" and other recognized industry practices. Fabricate for waterproof and 
weather-resistant performance, with expansion provisions for running work, sufficient to permanently 
prevent leakage, damage, or deterioration of the work. Form work to fit substrates. Comply with 
material manufacturer instructions and recommendations for forming material. Form exposed sheet 
copper work without excessive oil-canning, buckling, and tool marks, true to line and levels indicated, 
with exposed edges folded back to form hems.  
1. Fabricate to allow for adjustments in field for proper anchoring and joining. 
2. Form sections true to shape, accurate in size, square, free from distortion and defects. 
3. Cleats:  Fabricate cleats of same material as sheet, interlockable with sheet in accordance with 

CDA recommendations. 
B. Seams: Fabricate nonmoving seams in sheet copper with flat-lock seams. Tin edges and cleats to be 

seamed, form seams, and solder. Use 1-inch (25-mm) wide lapped rivet and soldered joints where 
required.  

C. Expansion Provisions: Where lapped or bayonet-type expansion provisions in work cannot be used or 
would not be sufficiently water/weatherproof, form expansion joints of intermeshing hooked flanges, 
not less than 1-inch (25-mm) deep, filled with mastic sealant (concealed within joints).  

D. Sealant Joints: Where movable, nonexpansion type joints are indicated or required for proper 
performance of work, form copper to provide for proper installation of elastomeric sealant, in 
compliance with CDA standard details.  

INSERT SPECIFIC LISTING (BELOW) OF SEPARATIONS KNOWN TO BE REQUIRED FOR WORK 
AS DETAILED. ATTEMPT SHOULD BE MADE (IN DETAILING AND SELECTING MATERIALS) 
TO AVOID THIS NEED.  
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E. Separations: Provide for separation of metal from noncompatible metal or corrosive substrates by 
coating concealed surfaces at locations of contact, with bituminous coating or other permanent 
separation as recommended by manufacturer/fabricator.  

F. Preformed Gravel Stop/Fascia: 
1. Copper water dam with fascia. 
2. Provide with continuous cleat mechanically fastened to be secured and engaged against roofing 

membrane. 
3. Secure to obtain wind uplift resistance to comply with code. 
4. Provide with flowover scupper [spillout scupper] [downspout starter]. 
5. Provide with splice plates to conceal and weatherseal joints between sections of dam and fascia. 

G. Preformed Coping: 
1. Coping: 16 oz. per sq. ft. (0.0216-inch thick) (0.55-mm) unless otherwise indicated.  
2. Anchor Cleat: 20 oz. per sq. ft. (0.0270-inch thick) (0.69-mm) unless otherwise indicated. 
3. Gutter/Splice Plate:  Anchor cleat with integral drainable gutter or manufacturer’s standard 

closed cell composition compressible material gasket between anchor plate and coping finish top 
match coping. 

4. Secure to obtain wind uplift resistance to comply with code. 
5. Slope coping towards roof. 
6. Provide gutter/splice plates at joints between sections of coping. 

H. Fabrication: 
1. Form sections true to shape, accurate in size, square, free from distortion and defects, to profiles 

indicated. 
2. Shop fabricate intersections, inside corners, and outside corners with miters welded in factory 

prior to finishing. 
3. [Shop fabricate radius curved corners.] 

2.4 FINISHES 
A. Natural weathering mill finished copper.  No applied finish. 
***** OR ***** 

REVIEW PAINT SELECTION WITH COATINGS MANUFACTURER, REFER TO DIVISION 09.  

B. To retard natural weathering, apply a uniform coating of high grade paraffin oil, or a clear lacquer 
coat.  

CLEAR COATINGS TO RETARD WEATHERING NOT RECOMMENDED DUE TO 
MAINTENANCE REQUIREMENTS. 

C. Clear Lacquer Coating 
1. Clear, Organic Coating:  Clear, air-drying, acrylic lacquer specially developed for coating copper 

alloy products, equivalent to Incralac by StanChem applied by air spray in 2 coats per 
manufacturer's directions, with interim drying, to total thickness of 1.0 mil. 

PART 3 – EXECUTION 

3.1 EXAMINATION 
A. General:  Examine conditions and proceed with work when substrates are ready. 
B. Confirm that substrate system is even, smooth, sound, clean, dry, and free from defects. 

3.2 INSTALLATION 
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A. General: Except as otherwise indicated, comply with manufacturer's installation instructions and 
recommendations and with CDA "Copper in Architecture Handbook." Anchor units of work securely 
in place by methods indicated, providing for thermal expansion of copper units; conceal fasteners 
where possible, and set units true to line and level as indicated. Install work with laps, joints, and 
seams that will be permanently watertight and weatherproof.  
1. Install units plumb, level, square, and free from warp or twist while maintaining dimensional 

tolerances and alignment with surrounding construction. 
2. Securely anchor roof specialties to supporting substrates with appropriate type fasteners. 
3. Coordinate with installation of roofing system and related flashings. 

B. Parapet Cap Water Barrier Membrane Underlayment: 
1. Clean substrate of dirt, dust, and materials which may impair adhesion. 
2. Apply primer, when required, in accordance with manufacturer's requirements. 
3. Apply to top of parapet wall under coping and gravel stops. 
4. Turn membrane down exterior wall face and parapet wall face 2 inches (50 mm). 
5. Install without fishmouths and wrinkles. 
6. Press tape into firm contact with substrate. 
7. Lap tape ends minimum of 2 inches (50 mm). 

DELETE ABOVE AND RETAIN BELOW IF ALTERNATIVE UNDERLAYMENT IS USED.  

C. Underlayment: Where units are to be installed directly on cementitious or wood substrates, install a 
slip sheet of red rosin paper on a course of asphalt saturated felt. 

D. Bed flanges of work in a thick coat of bituminous roofing cement where required for waterproof 
performance.  

E. Fascia: 
1. Secure in place with concealed fasteners and cleats using methods as recommended by 

manufacturer and CDA to maintain sightlines and wind resistance. 
2. Seal joints and splice plates watertight. 

F. Coping: 
1. Secure in place with concealed fasteners and cleats using methods as recommended by 

manufacturer and CDA to maintain sightlines and wind resistance. 
2. Seal joints and splice plates watertight. 

3.3 CLEANING 
A. Remove protective film (if any) from exposed surfaces of copper promptly upon installation. Strip with 

care to avoid damage to finishes.  
B. Clean exposed copper surfaces, removing substances that might cause corrosion of copper or 

deterioration of finishes.  
C. Upon completion of each area of soldering, carefully remove flux and other residue from surfaces.  

Neutralize acid flux by washing with baking soda solution, and then flushing clear water rinse. Use 
special care to neutralize and clean crevices. 

D. Clean exposed metal surfaces of substances that would interfere with uniform oxidation and 
weathering.  

3.4 PROTECTION 
A. Protection: Advise Contractor of required procedures for surveillance and protection of flashings and 

sheet copper work during construction to ensure that work will be without damage or deterioration 
other than natural weathering at time of Substantial Completion.  

END OF SECTION 
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THIS SECTION USES THE TERM "ARCHITECT." CHANGE THIS TERM AS NECESSARY TO 
MATCH THE ACTUAL TERM USED TO IDENTIFY DESIGN PROFESSIONAL AS DEFINED IN 
THE GENERAL AND SUPPLEMENTARY CONDITIONS.  

PART 1 - GENERAL 

1.1 SUMMARY 

EDIT EXAMPLES BELOW BY DELETING ITEMS NOT REQUIRED, ADDING OTHERS, OR 
REVISING TEXT TO CLARIFY DESCRIPTIONS.  

A. Section Includes shop and field formed copper accessories and trim, such as:  
1. Counterflashing and base flashing.  
2. Wall flashing.  
3. Gravel stops. 
4. Copings. 
5. Valley flashing.  
6. Exposed trim/fascia units.  
7. Miscellaneous accessories.  
8. Laminated flashing. 

FOLLOWING ARE EXAMPLES OF SEVERAL POSSIBLE CROSS REFERENCES WHICH MAY BE 
NECESSARY TO CLARIFY WHAT WORK IS SPECIFIED WHERE.  

B. Related Requirements: 
1. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to work of this Section.  
2. Integral masonry flashings are specified as masonry work in sections of Division 04.  
3. Roofing accessories installed integral with roofing membrane are specified in roofing system 

sections as roofing work.  
4. Section 074210 – Copper Wall Cladding. 
5. Section 076110 – Copper Roofing. 
6. Section 076210 – Copper Roofing Specialties: Roof accessory units of premanufactured, set-

on type. 
7. Section 076220 – Copper Gutters and Downspouts: Gutters and downspouts associated with 

roofing.  
8. Section 079514 – Copper Expansion Joint Cover Assemblies: Building expansion joint 

covers.." 
9. Sealants are generally specified in Division 07 Section, "Joint Sealants." 
10. Coordinate installation with HVAC mechanical equipment specified in Division 23.  

1.2 COORDINATION 
A. Coordinate work of this section with interfacing and adjacent work for proper sequencing. Ensure 

weather resistance and durability of work and protection of materials and finishes.  

1.3 PERFORMANCE REQUIREMENTS 

DESIGN PROFESSIONAL IS RESPONSIBLE FOR DESIGNING SYSTEM, INCLUDING 
ANCHORAGE, FASTENER SIZE, AND SPACING. 

A. Installation Requirements:  Fabricator is responsible for installing system, including anchorage to 
substrate and necessary modifications to meet specified and drawn requirements and maintain visual 
design concepts in accordance with Contract Documents and following installation methods as 
stipulated in the "Copper in Architecture” handbook published by the Copper Development 
Association Inc. (CDA). 
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1. Drawings are diagrammatic and are intended to establish basic dimension of units, sight lines, 
and profiles of units. 

2. Make modifications only to meet field conditions and to ensure fitting of system components. 
3. Obtain Architect’s approval of modifications. 
4. Provide concealed fastening wherever possible. 
5. Attachment considerations:  Account for site peculiarities and expansion and contraction 

movements so there is no possibility of loosening, weakening and fracturing connection 
between units and building structure or between components themselves. 

6. Obtain Architect’s approval for connections to building elements at locations other than 
indicated in Drawings. 

7. Accommodate building structure deflections in system connections to structure. 
B. Performance Requirements:   

1. System shall accommodate movement of components without buckling, failure of joint seals, 
undue stress on fasteners, or other detrimental effects when subjected to seasonal temperature 
changes and live loads. 

2. Design system capable of withstanding building code requirements for negative wind pressure. 

1.4 SUBMITTALS  
A. General: Submit the following in accordance with Conditions of Contract and Division 01 

Specification Sections.  
B. Product data for flashing, metal, and accessories: Manufacturer's technical product data, installation 

instructions and general recommendations for each specified sheet material and fabricated product.  

DELETE BELOW IF NONE OF WORK SUFFICIENTLY COMPLEX TO JUSTIFY SHOP DRAWINGS; 
EDIT TO DELETE NONAPPLICABLE UNITS. POSSIBLY INSERT PRODUCT-HANDLING 
ARTICLE WHERE SUBSTANTIAL VOLUME OF HIGHLY FINISHED WORK IS REQUIRED.  

C. Shop drawings showing layout, profiles, methods of joining, and anchorage details, including major 
counterflashings, copings, trim/fascia units, and gravel stops systems. Provide layouts at ¼-inch 
(1:50) scale and details at 3-inch (1:4) scale.  

RETAIN ABOVE AND INSERT SPECIFIC DATA SUBMITTALS AS DESIRED.  

D. Samples of the following flashing, sheet metal, and accessory items:  
1. 6-inch (150-mm) or 12-inch (300-mm) square samples of specified sheet materials to be 

exposed as finished surfaces.  

DELETE ABOVE AND BELOW IF NO CONTROL REQUIRED ON SHEET MATERIALS. DELETE 
BELOW IF VISUAL CONTROL OF TRIM UNITS, GUTTERS, DOWNSPOUTS, EXPANSION JOINT 
UNITS, ETC. IS NOT DESIRED.  

2. 6-inch (150-mm) or 12-inch (300-mm) long samples of fabricated products exposed as 
finished work. Provide complete with specified finish.  

1.5 CLOSEOUT SUBMITTALS 
A. Provide maintenance data in Operations and Maintenance manual for maintaining applied coatings 

on copper panels. 

POSSIBLY INSERT QUALITY ASSURANCE ARTICLE HERE FOR LIMITATIONS ON 
FABRICATORS OR INSTALLERS OF COMPLEX SYSTEMS OF FLASHING, RAIN DRAINAGE, 
EXPANSION JOINTS, ETC.  
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1.6 QUALITY ASSURANCE 
A. Fabricator’s Qualifications:  Company specializing in copper flashing and trim work with three years 

experience in similar size and type of installations. 
B. Installer: A firm with 3 years of successful experience with installation of copper flashing and trim 

work of type and scope equivalent to Work of this Section.  
C. Industry Standard: Except as otherwise shown or specified, comply with applicable recommendations 

and details of the"Copper in Architecture” handbook published by the Copper Development 
Association Inc. (CDA). Conform to dimensions and profiles shown.  

DELETE ENTIRE MOCK-UP PROVISION BELOW UNLESS THE EXPENDITURE IS JUSTIFIED BY 
AN EXTENSIVE, UNUSUAL, OR CRUCIAL APPLICATION OF METAL ROOFING.  

D. Mock-Up: Before proceeding with final purchase of materials and fabrication of copper flashing and 
trim work components, prepare a mock-up of work. Incorporate materials and methods of 
fabrication and installation identical with project requirements. Install mock-up at location directed 
by Architect. Retain accepted mock-up as quality standard for acceptance of completed copper work. 
If accepted, mock-up may be incorporated as part of copper work.  
1. Mock-up area is indicated on Drawings.  

DELETE EITHER ABOVE OR BELOW.  

2. Provide mock-up of sufficient size and scope to show typical pattern of seams, fastening details, 
edge construction, and finish texture and color.  

1.7 DELIVERY, STORAGE, AND HANDLING 
A. Packing, Shipping, Handling, and Unloading:  Protect finish metal faces. 
B. Acceptance at Site:  Examine each component and accessory as delivered and confirm that material 

and finish is undamaged.  Do not accept or install damaged materials. 
C. Storage and Protection: 

1. Stack preformed material to prevent twisting, bending, and abrasions. 
2. Provide ventilation. 
3. Prevent contact with materials which may cause discoloration or staining. 

1.8 WARRANTY 
A. Warrant installed flashing, copings, gravel stops, and trim components to be free from defects in 

material and workmanship for period of 2 years. 
B. Include coverage against leakage and damages to finishes. 

PART 2 - PRODUCTS 

2.1 FLASHING AND TRIM MATERIALS  
A. Copper: ASTM B 370; temper H00 (cold-rolled) except where temper 060 is required for forming;  

1. 16 oz. per sq. ft. (0.0216-inch thick) (0.55-mm) except as otherwise indicated.  

2.2 LAMINATED COMPOSITION SHEET FLASHING  
A. Copper/Fiberglass Laminated Flashing.  

1. Description: Asphalt free copper fabric flashing, 3 [5] [7] ounce minimum weight. 
2. Material:  Copper sheet with 060 temper conforming to ASTM B 370 bonded with a 

proprietary rubber based adhesive, between two layers of fiberglass fabric weighing not less 
than 0.3 oz per sq. ft. per layer with a minimum of 20x20 threads per inch. 

B. Available Products: Subject to compliance with requirements, products that may be incorporated in 
the Work include, but are not limited to, the following:  
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RETAIN ABOVE FOR NONPROPRIETARY OR BELOW FOR SEMIPROPRIETARY 
SPECIFICATION. REFER TO DIVISION-1 SECTION "MATERIAL AND EQUIPMENT."  

C. Products: Subject to compliance with requirements, provide one of the following:  
1. Copper Sealtite 2000, Advanced Building Products, Inc. 
2. Multi-Flash 500 Series Asphalt Free, York Manufacturing, Inc. 

2.3 ACCESSORIES 
A. Solder: ASTM B 32; Provide 50-50 tin/lead or lead free alternative of similar or greater strength 

solder. Killed acid flux. 
B. Flux: Muriatic acid neutralized with zinc or approved brand of soldering flux.  
C. Fasteners: Same metal as flashing/sheet metal or other non-corrosive metal as recommended by 

sheet manufacturer. Match finish of exposed heads with material being fastened.  
D. Bituminous Coating: SSPC-Paint 12, Cold-Applied Asphalt Mastic (Extra Thick Film), nominally 

free of sulfur, compounded for 15-mil dry film thickness per coat. 
E. Joint Sealant: One-part, copper compatible elastomeric polyurethane, polysulfide, butyl or silicone 

rubber sealant as tested by sealant manufacturer for copper substrates. Refer to Division 07.  

POSSIBLY INSERT SPECIFIC PERFORMANCE REQUIREMENTS BELOW OR ACCEPTABLE 
PRODUCT LISTING FOR CRUCIAL APPLICATIONS OF SEALANTS. (COORDINATE WITH DIV-7 
SECTION "JOINT SEALERS.")  

F. Adhesives: Type recommended by flashing sheet manufacturer for waterproof/weather-resistant 
seaming and adhesive application of and compatibility with flashing sheet.  

G. High Temperature Grade Water Barrier Underlayment: Cold applied, self-adhering membrane 
composed of a high density, cross laminated polyethylene film coated on one side with a layer of 
butyl rubber or high temperature asphalt adhesive.  Provide primer when recommended by water 
barrier manufacturer. 
1. Minimum Thickness: 30 mil. 
2. Tensile Strength: ASTM D 412 (Die C Modified); 250 psi. 
3. Membrane Elongation: ASTM D 412 (Die C Modified); 250% 
4. Permeance (Max): ASTM E96; 0.05 Perms. 
5. Acceptable Products:  

a. Blueskin PE 200 HT, Henry. 
b. Ultra, W.R. Grace Company. 
c. CCW MiraDRI WIP 300 High Temperature, Carlisle Coatings and Waterproofing. 

DELETE ABOVE AND RETAIN BELOW IF ALTERNATIVE UNDERLAYMENT IS USED.  

H. Roofing Felt Underlayment: Asphalt saturated felt weighing not less than 30 lbs per 100 square feet.  

USE BELOW UNDER COPPER INSTALLED ON ROOFING FELT UNDERLAYMENT.  

I. Paper Slip Sheet: Minimum 4-lb. red rosin-sized building paper.  
J. Reglets: Units of type and profile indicated, compatible with copper, noncorrosive.  
K. Metal Accessories: Provide cleats, straps, anchoring devices, and similar accessory units as required 

for installation of work, noncorrosive, size and gauge required for performance.  
L. Roofing Cement: ASTM D 2822, asphaltic.  
M. Rivets:  

1. Pop Rivets:  1/8-inch (3-mm) to 3/16-inch (4.5-mm) diameter, with solid brass mandrels. 
2. Provide solid copper rivet (tinner’s rivets) where structural integrity of seam is required. 

INSERT OTHER MATERIALS AS REQUIRED FOR PROJECT.  
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2.4 FABRICATION 
A. General Metal Fabrication: Shop-fabricate work to greatest extent possible. Comply with details 

shown and with applicable requirements of Copper Development Association (CDA) "Copper in 
Architecture” handbook and other recognized industry practices. Fabricate for waterproof and 
weather-resistant performance, with expansion provisions for running work, sufficient to 
permanently prevent leakage, damage, or deterioration of the work. Form work to fit substrates. 
Comply with material manufacturer instructions and recommendations for forming material. Form 
exposed copper work without excessive oil-canning, buckling, and tool marks, true to line and levels 
indicated, with exposed edges folded back to form hems.  
1. Fabricate to allow for adjustments in field for proper anchoring and joining. 
2. Form sections true to shape, accurate in size, square, free from distortion and defects. 
3. Cleats:  Fabricate cleats of same material as sheet, interlockable with sheet in accordance with 

CDA recommendations. 
4. Fabricate corners from one piece with minimum 18-inch (450-mm) long legs; solder for 

rigidity if required; seal non-soldered weather joints with sealant. 
B. Seams: Fabricate nonmoving seams with flat-lock seams where possible. Tin edges and cleats to be 

seamed, form seams, and solder. Where soldered flat-lock seams are not possible, use soldered 
riveted lap seams joints for additional strength. 

C. Expansion Provisions: Where lapped or bayonet-type expansion provisions in work cannot be used 
or would not be sufficiently water/weatherproof, form expansion joints of intermeshing hooked 
flanges, not less than 1-inch (25-mm) deep, filled with mastic sealant (concealed within joints).  

D. Sealant Joints: Where movable, nonexpansion type joints are indicated or required for proper 
performance of work, form metal to provide for proper installation of elastomeric sealant, in 
compliance with CDA standards.  

INSERT SPECIFIC LISTING (BELOW) OF SEPARATIONS KNOWN TO BE REQUIRED FOR WORK 
AS DETAILED. ATTEMPT SHOULD BE MADE IN DETAILING TO AVOID THIS NEED.  

E. Separations: Provide for separation of metal from noncompatible metal or corrosive substrates by 
coating concealed surfaces at locations of contact, with bituminous coating or other permanent 
separation as recommended by manufacturer/fabricator.  

F. Solder 
1. Solder and seal metal joints except those indicated or required to be expansive type joints. 
2. Tin edges of copper sheets and cleats at soldered joints. 
3. After soldering, carefully remove flux and other residue from surfaces. Neutralize acid flux by 

washing with baking soda solution, and then flushing clear water rinse.  Wipe and wash solder 
joints clean. 

VERIFY SEAM TYPE DESIRED FOR EACH USE AND MODIFY PARAGRAPH BELOW AS 
REQUIRED. 

G. Seams: 
1. Provide following seam types unless noted or detailed otherwise. 
2. Flat: Drive cleat [Flat lock]. 
3. Corner:  Double lock corner [Single lock corner]. 
4. Standing:  Double lock standing [Single lock standing] lap seam. 

H. Copper Thickness:  Comply with CDA recommendations for copper size and shape. 

SELECT FLASHING, COPING, FASCIA/GRAVEL STOP, SCUPPERS, OR CONDUCTOR HEADS 
BELOW AS APPROPRIATE FOR PROJECT. 
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I. Flashing and Counter Flashing: 
1. Fabricate as indicated on Drawings and in accordance with the CDA "Copper in Architecture” 

handbook.  
2. Hem exposed flashings on underside ½-inch (13-mm); miter and seam corners. 
3. Fabricate vertical faces with bottom edge formed outward ¼-inch (6-mm) and hemmed to 

form drip. 
4. Fabricate flashings to allow toe to extend minimum 2-inches (50-mm) over wall surfaces. 

J. Coping:  As indicated on Drawings and in accordance with the CDA "Copper in Architecture” 
handbook. 

K. Fascia/Gravel Stop: As indicated on Drawings and in accordance with the CDA "Copper in 
Architecture” handbook. 

L. Valley Flashing:  
1. Fabricate valley flashing according to details and specified requirements. 
2. Fabricate metal flashings at open valleys with a minimum 1-inch (25-mm) high standing rib at 

center of valley to break force of water flow. 
M. Masonry Through Wall Flashings:  Refer to Division 04 section on masonry. 

2.5 FINISHES 
A. Natural weathering mill finished   copper.  No applied finish. 

***** OR ***** 

REVIEW PAINT SELECTION WITH COATINGS MANUFACTURER, REFER TO DIVISION 09.  

B. To retard natural weathering, apply a uniform coating of high grade paraffin oil, or a clear lacquer 
coat.  

CLEAR COATINGS TO RETARD WEATHERING NOT RECOMMENDED DUE TO 
MAINTENANCE REQUIREMENTS. 

C. Clear Lacquer Coating 
1. Clear, Organic Coating:  Clear, air-drying, acrylic lacquer specially developed for coating 

copper alloy products, equivalent to Incralac by StanChem applied by air spray in 2 coats per 
manufacturer's directions, with interim drying, to total thickness of 1.0 mil. 

PART 3 - EXECUTION 

3.1 EXAMINATION 
A. General:  Examine conditions and proceed with work when substrates are ready. 
B. Confirm that substrate system is even, smooth, sound, clean, dry, and free from defects. 

3.2 INSTALLATION 
A. General: Except as otherwise indicated, comply with manufacturer's installation instructions and 

recommendations and with the "Copper in Architecture” handbook published by the Copper 
Development Association Inc. (CDA). Anchor units of work securely in place by methods indicated, 
providing for thermal expansion of units; conceal fasteners where possible, and set units true to line 
and level as indicated. Install work with laps, joints, and seams that will be permanently watertight 
and weatherproof.  
1. Install units plumb, level, square, and free from warp or twist while maintaining dimensional 

tolerances and alignment with surrounding construction. 
2. Apply asphalt mastic on copper surfaces of units in contact with dissimilar metals. 
3. Fit flashings tight in place.  Make corners square, surfaces true and straight in planes, and lines 

accurate to profiles. 
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4. Miter, lap seam and close corner joints with solder. Seal seams and joints watertight. 
5. Install expansion joints at frequency recommended by CDA. Do not fasten moving seams such 

that movement is restricted. 
6. Coordinate with installation of roofing system and roof accessories. 

B. Parapet Cap Water Barrier Membrane Underlayment: 
1. Clean substrate of dirt, dust, and materials which may impair adhesion. 
2. Apply primer, when required, in accordance with manufacturer's requirements. 
3. Apply to top of parapet wall under coping and gravel stops. 
4. Turn membrane down exterior wall face and parapet wall face 2 inches (50 mm). 
5. Install without fishmouths and wrinkles. 
6. Press tape into firm contact with substrate. 
7. Lap tape ends minimum of 2 inches (50 mm ). 

DELETE ABOVE AND RETAIN BELOW IF ALTERNATIVE UNDERLAYMENT IS USED.  

C. Underlayment: Where installation is to be directly on cementitious or wood substrates, install red 
rosin paper slip sheet over layer of asphalt saturated felt.  

D. Bed flanges of work in a thick coat of bituminous roofing cement where required for waterproof 
performance.  

E. Install reglets to receive counterflashing in manner and by methods indicated. Where shown in 
concrete, furnish reglets to trades of concrete work for installation as work of Division 03 sections. 
Where shown in masonry, furnish reglets to trades of masonry work, for installation as work of 
Division 04 sections.  

DELETE ABOVE IF NO REGLETS REQUIRED. ADJUST PROVISIONS OF TEXT TO CONFORM 
WITH LOCAL PRACTICE AND TRADE JURISDICTIONS.  

F. Counterflashing and Reglets: 
1. Fabricate counterflashings and reglets as 2 piece assemblies to permit installation of 

counterflashing after base flashings are in place. 
2. Fabricate reglets of same metal and thickness as counterflashings. 
3. Overlap roof base flashing 4 inches (100 mm) minimum. 
4. Install bottom edge tight against base flashing. 
5. Lap seam vertical joints 3 inches (75 mm) minimum and apply sealant. 

G. Install counterflashing in reglets, either by snap-in seal arrangement, lock seal in accordance with the 
"Copper in Architecture” handbook published by the Copper Development Association (CDA), or 
by soldering in place for anchorage and filling reglet with mastic or elastomeric sealant, as indicated 
and depending on degree of sealant exposure.  

H. Install laminated flashing in accordance with manufacturer's recommendations. Where required, 
provide for movement at joints by forming loops or bellows in width of flashing. Locate cover or 
filler strips at joints to facilitate complete drainage of water from flashing. Seam adjacent flashing 
sheets with adhesive, seal and anchor edges in accordance with manufacturer's recommendations.  

I. Fasten flashing to curb nailers at maximum spacing of 3 inches (75 mm) O.C. Fabricate seams at 
joints between units with minimum 4-inch (100 mm) overlap, to form continuous, waterproof 
system in accordance with the "Copper in Architecture” handbook published by the Copper 
Development Association (CDA). 

J. Coping, and Fascia/Gravel Stops: 
1. Space seams: 10’-0" (3000-mm) o.c. maximum. 
2. Lock exterior edges over continuous cleats to secure to substrate. 
3. Slope towards inside of parapet, ½-inch (13-mm) minimum, unless indicated otherwise. 
4. Lock interior edges to substrate with cleats spaced at 12-inch (300-mm) centers. 
5. Provide drainage system at seams to prevent water infiltration. 
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K. Valley Flashing: 
1. Extend metal flashing a minimum of 12-inches (300-mm) onto roof deck on each side of 

valley. 
2. If valley length exceeds 12-feet (3600-mm), increase width of valley flashing by 1-inch (25-

mm) on each side per 96 inches (2400-mm) of valley length. 

INSERT OTHER SPECIFIC INSTALLATION REQUIREMENTS FOR OTHER SYSTEMS AND 
SHEET METAL ACCESSORY ITEMS SPECIFIED AS WORK OF THIS SECTION.  

3.3 CLEANING 
A. Remove protective film (if any) from exposed surfaces of copper promptly upon installation. Strip 

with care to avoid damage to finishes.  
B. Clean exposed copper surfaces, removing substances that might cause abnormal discoloration of 

metal.  
C. Upon completion of each area of soldering, carefully remove flux and other residue from surfaces.  

Neutralize acid flux by washing with baking soda solution, and then flushing with clear water rinse.  
Use special care to neutralize and clean crevices. 

D. Clean exposed metal surfaces of substances that would interfere with normal oxidation and 
weathering.  

3.4 PROTECTION 
A.  Advise Contractor of required procedures for surveillance and protection of flashings and sheet 

metal work during construction to ensure that work will be without damage or deterioration other 
than natural weathering at time of Substantial Completion.  

END OF SECTION 
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THIS SECTION USES THE TERM "ARCHITECT." CHANGE THIS TERM AS NECESSARY TO 
MATCH THE ACTUAL TERM USED TO IDENTIFY DESIGN PROFESSIONAL AS DEFINED IN 
THE GENERAL AND SUPPLEMENTARY CONDITIONS.  

PART 1 - GENERAL 

1.1 SUMMARY 

EDIT EXAMPLES BELOW BY DELETING ITEMS NOT REQUIRED, ADDING OTHERS, OR 
REVISING TEXT TO CLARIFY DESCRIPTIONS.  

A. Section includes shop and field formed copper roofing accessories and trim, such as:  
1. Built-in gutters.  
2. Hung gutters 
3. Downspouts (rain drainage).  
4. Through-wall scuppers and conductor heads. 
5. Miscellaneous accessories such as downspout strainers and gutter covers. 

FOLLOWING ARE EXAMPLES OF SEVERAL POSSIBLE CROSS REFERENCES WHICH MAY BE 
NECESSARY TO CLARIFY WHAT WORK IS SPECIFIED WHERE.  

B. Related Requirements: 
1. Drawings and general provisions of Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to work of this Section.  
2. Roofing accessories installed integral with roofing membrane are specified in roofing system 

sections as roofing work.  
3. Section 076110 – Copper Roofing. 
4. Section 076210 – Copper Roofing Specialties:  Roof accessory units of pre-manufactured, set-

on type. 
5. Section 079514 – Copper Expansion Joint Cover Assemblies: Building expansion joint covers. 
6. Sealants are generally specified in Division 07 Section, "Joint Sealants." 
7. Coordinate installation of built-in gutters with Plumbing drain lines specified in Division 22. 

1.2 COORDINATION 
A. Coordinate work of this section with interfacing and adjacent work for proper sequencing. Ensure 

weather resistance and durability of work and protection of materials and finishes.  

1.3 PERFORMANCE REQUIREMENTS 

DESIGN PROFESSIONAL IS RESPONSIBLE FOR DESIGNING SYSTEM, INCLUDING 
ANCHORAGE, FASTENER SIZE, AND SPACING. 

A. Installation Requirements:  Fabricator is responsible for installing system, including anchorage to 
substrate and necessary modifications to meet specified and drawn requirements and maintain visual 
design concepts in accordance with Contract Documents and following installation methods as 
stipulated in the "Copper in Architecture” handbook published by the Copper Development 
Association (CDA). 
1. Drawings are diagrammatic and are intended to establish basic dimension of units, sight lines, 

and profiles of units. 
2. Make modifications only to meet field conditions and to ensure fitting of system components. 
3. Obtain Architect’s approval of modifications. 
4. Provide concealed fastening wherever possible. 
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5. Attachment considerations:  Account for site peculiarities and expansion and contraction 
movements so there is no possibility of loosening, weakening and fracturing connection 
between units and building structure or between components themselves. 

6. Obtain Architect’s approval for connections to building elements at locations other than 
indicated in Drawings. 

7. Accommodate building structure deflections in system connections to structure. 
B. Performance Requirements:   

1. System shall accommodate movement of components without buckling, failure of joint seals, 
undue stress on fasteners, or other detrimental effects when subjected to seasonal temperature 
changes and live loads. 

2. Design system capable of withstanding building code requirements for negative wind pressure. 

1.4 SUBMITTALS  
A. General: Submit the following in accordance with Conditions of Contract and Division 01 

Specification Sections.  
B. Product data for gutters, downspouts, and accessories: Manufacturer's technical product data, 

installation instructions and general recommendations for each specified sheet material and fabricated 
product.  

DELETE BELOW IF NONE OF WORK SUFFICIENTLY COMPLEX TO JUSTIFY SHOP DRAWINGS; 
EDIT TO DELETE NONAPPLICABLE UNITS. POSSIBLY INSERT PRODUCT-HANDLING 
ARTICLE WHERE SUBSTANTIAL VOLUME OF HIGHLY FINISHED WORK IS REQUIRED.  

C. Shop drawings showing layout, profiles, expansion provisions, gutter slopes, methods of joining, and 
anchorage details, including downspout strainers, gutter covers, scuppers, and conductor head, and 
attachments to built-in plumbing drain lines, scuppers, and conductor head systems. Provide layouts 
at ¼-inch (1:50) scale and details at 3-inch (1:4) scale.  

RETAIN ABOVE AND INSERT SPECIFIC DATA SUBMITTALS AS DESIRED.  

D. Samples of the following flashing, sheet metal, and accessory items:  
1. 6-inch (150-mm) or 12-inch (300-mm) square samples of specified sheet materials to be 

exposed as finished surfaces.  

DELETE ABOVE AND BELOW IF NO CONTROL REQUIRED ON SHEET MATERIALS. DELETE 
BELOW IF VISUAL CONTROL OF TRIM UNITS, GUTTERS, DOWNSPOUTS, EXPANSION JOINT 
UNITS, ETC. IS NOT DESIRED.  

2. 6-inch (150-mm) or 12-inch (300-mm) long samples of fabricated products exposed as finished 
work. Provide complete with specified finish.  

1.5 CLOSEOUT SUBMITTALS 
A. Provide maintenance data in Operations and Maintenance manual for maintaining applied coatings on 

copper panels. 

POSSIBLY INSERT QUALITY ASSURANCE ARTICLE HERE FOR LIMITATIONS ON 
FABRICATORS OR INSTALLERS OF COMPLEX SYSTEMS OF FLASHING, RAIN DRAINAGE, 
EXPANSION JOINTS, ETC.  

1.6 QUALITY ASSURANCE 
A. Fabricator’s Qualifications:  Company specializing in copper gutter and downspout work with three 

years experience in similar size and type of installations. 
B. Installer: A firm with 3 years of successful experience with installation of copper gutter and downspout 

work of type and scope equivalent to Work of this Section.  
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C. Industry Standard: Except as otherwise shown or specified, comply with applicable recommendations 
and details of the "Copper in Architecture” handbook published by the Copper Development 
Association (CDA).  Conform to dimensions and profiles shown.  

DELETE ENTIRE MOCK-UP PROVISION BELOW UNLESS THE EXPENDITURE IS JUSTIFIED BY 
AN EXTENSIVE, UNUSUAL, OR CRUCIAL APPLICATION OF METAL ROOFING.  

D. Mock-Up: Before proceeding with final purchase of materials and fabrication of copper gutter and 
downspout work components, prepare a mock-up of work. Incorporate materials and methods of 
fabrication and installation identical with project requirements. Install mock-up at location directed by 
Architect. Retain accepted mock-up as quality standard for acceptance of completed copper work. If 
accepted, mock-up may be incorporated as part of copper work.  
1. Mock-up area is indicated on Drawings.  

DELETE EITHER ABOVE OR BELOW.  

2. Provide mock-up of sufficient size and scope to show typical pattern of seams, fastening details, 
edge construction, and finish texture and color.  

1.7 DELIVERY, STORAGE, AND HANDLING 
A. Packing, Shipping, Handling, and Unloading:  Protect finish metal faces. 
B. Acceptance at Site:  Examine each component and accessory as delivered and confirm that material 

and finish is undamaged.  Do not accept or install damaged materials. 
C. Storage and Protection: 

1. Stack pre-formed material to prevent twisting, bending, and abrasions. 
2. Provide ventilation. 
3. Prevent contact with materials which may cause discoloration or staining. 

1.8 WARRANTY 
A. Warrant installed gutters, downspouts, and trim components to be free from defects in material and 

workmanship for period of 2 years. 
B. Include coverage against leakage and damages to finishes.  

PART 2 - PRODUCTS 

2.1 GUTTER AND DOWNSPOUT MATERIALS  
A. Copper: ASTM B 370; minimum temper H00 (cold-rolled) except where temper 060 is required for 

forming;  
1. Hung Gutters and Downspouts:  16 oz. per sq. ft. (0.0216-inch thick) (0.55-mm) except as 

otherwise indicated.  
2. Built-in Gutters:  20 oz. per sq. ft. (0.0270-inch thick) (0.69-mm) unless otherwise required by 

guidance indicated in the Copper Development Association (CDA) "Copper in Architecture 
Handbook" and other recognized industry practices. 

B. Gutter Cover Guards: 20-gage bronze mesh or fabricated units, with selvaged edges and noncorrosive 
fasteners. Select materials for compatibility with gutters and downspouts.  

C. Bronze wire ball downspout strainer meeting the Copper Development Association Inc details. 

2.2 ACCESSORIES 
A. Solder: ASTM B 32; Provide 50-50 tin/lead or lead free alternative of similar or greater strength 

solder. Killed acid flux. 
B. Flux: Muriatic acid neutralized with zinc or approved brand of soldering flux.  
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C. Fasteners: Same metal as flashing/sheet metal or other non-corrosive metal as recommended by sheet 
manufacturer. Match finish of exposed heads with material being fastened.  

D. Bituminous Coating: SSPC-Paint 12, Cold-Applied Asphalt Mastic (Extra Thick Film), nominally free 
of sulfur, compounded for 15-mil dry film thickness per coat. 

E. Joint Sealant: One-part, copper compatible elastomeric polyurethane, polysulfide, butyl or silicone 
rubber sealant as tested by sealant manufacturer for copper substrates. Refer to Division 07.  

F. Metal Accessories: Provide cleats, straps, hangers, anchoring devices, and similar accessory units as 
required for installation of work, noncorrosive, size and gage required for performance.  

G. Rivets:  
1. Pop Rivets:  1/8-inch (3-mm) to 3/16-inch (4.5-mm) diameter, with solid brass mandrels. 
2. Provide solid copper rivet (tinner’s rivets) where structural integrity of seam is required. 

2.3 FABRICATION 
A. General Metal Fabrication: Shop-fabricate work to greatest extent possible. Comply with details 

shown and with applicable requirements of Copper Development Association Inc. (CDA) "Copper in 
Architecture” handbook and other recognized industry practices. Fabricate for waterproof and 
weather-resistant performance, with expansion provisions for running work, sufficient to permanently 
prevent leakage, damage, or deterioration of the work. Form work to fit substrates. Comply with 
material manufacturer instructions and recommendations for forming material. Form exposed copper 
work without excessive oil-canning, buckling, and tool marks, true to line and levels indicated, with 
exposed edges folded back to form hems.  
1. Fabricate to allow for adjustments in field for proper anchoring and joining. 
2. Form sections true to shape, accurate in size, square, free from distortion and defects. 
3. Cleats, Spacers, Straps, and Hanger Brackets:  Fabricate of same material as gutters and 

downspouts, interlockable with sheet in accordance with CDA recommendations. 
4. Fabricate corners from one piece with minimum 18-inch (450-mm) long returns; solder corners 

for rigidity. 
B. Seams: Fabricate nonmoving seams with 1-inch (25-mm) lapped riveted and soldered seams. Tin 

edges to be seamed, lap seams, rivet seams, and solder. 
C. Expansion Provisions: Follow CDA Copper in Architecture Handbook guidance and provisions to 

accommodate expansion and contraction of gutter systems.  

INSERT SPECIFIC LISTING (BELOW) OF SEPARATIONS KNOWN TO BE REQUIRED FOR WORK 
AS DETAILED. ATTEMPT SHOULD BE MADE IN DETAILING TO AVOID THIS NEED.  

D. Separations: Provide for separation of metal from noncompatible metal or corrosive substrates by 
coating concealed surfaces at locations of contact, with bituminous coating or other permanent 
separation as recommended by manufacturer/fabricator.  

E. Solder 
1. Solder metal joints except those indicated or required to be movement type joints in accordance 

with the "Copper in Architecture” handbook published by the Copper Development Association 
Inc. (CDA). 

2. Tin edges of copper sheets and cleats at soldered joints. 
3. After soldering, remove flux.  Wipe and wash solder joints clean with fresh water and baking 

soda to neutralize flux. 
F. Copper Thickness:  Comply with CDA recommendations for copper size and shape. 
G. Gutters and Downspouts: 

1. Fabricate as indicated on Drawings and in accordance with the "Copper in Architecture” 
handbook published by the Copper Development Association (CDA). 

2. Fabricate front edge at least 1 inch (25-mm) lower than back edge. 
3. Transverse Seams in Gutter Liners:  lapped, riveted and soldered for watertight gutter condition. 
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4. Provide spacers, hanger brackets and straps, and fasteners as indicated and as recommended by 
CDA. 

5. Fabricate gutters and downspouts to sizes and profiles shown on Drawings. 
H. Through Wall Scupper: As indicated on Drawings and in accordance with the "Copper in 

Architecture” handbook published by the Copper Development Association (CDA).  Fabricate 
scuppers of dimensions required with closure flange trim to exterior, 4 inches (100 mm) wide wall 
flanges to interior, and base extending 4 inches (100 mm) beyond cant or tapered strip into field of 
roof.   
1. Fasten gravel guard angles to base of scupper. 

I. Conductor Head: As indicated on Drawings and in accordance with CDA "Copper in Architecture” 
handbook.  Coordinate with Section 076220 for connection to downspout. 

2.4 FINISHES 
A. Natural weathering mill finished copper.  No applied finish. 
***** OR ***** 

REVIEW PAINT SELECTION WITH COATINGS MANUFACTURER, REFER TO DIVISION 09.  

B. To retard natural weathering, apply a uniform coating of high grade paraffin oil, or a clear lacquer 
coat.  

CLEAR COATINGS TO RETARD WEATHERING NOT RECOMMENDED DUE TO 
MAINTENANCE REQUIREMENTS. 

C. Clear Lacquer Coating 
1. Clear, Organic Coating:  Clear, air-drying, acrylic lacquer specially developed for coating copper 

alloy products, equivalent to Incralac by StanChem applied by air spray in 2 coats per 
manufacturer's directions, with interim drying, to total thickness of 1.0 mil. 

PART 3 - EXECUTION 

3.1 EXAMINATION 
A. General:  Examine conditions and proceed with work when substrates are ready. 
B. Confirm that substrate system is even, smooth, sound, clean, dry, and free from defects. 

3.2 INSTALLATION 
A. General: Except as otherwise indicated, comply with manufacturer's installation instructions and 

recommendations and with the "Copper in Architecture” handbook published by the Copper 
Development Association (CDA). Anchor units of work securely in place by methods indicated, 
providing for thermal expansion of units; conceal fasteners where possible, and set units true to line 
and level as indicated. Install work with laps, joints, and seams that will be permanently watertight and 
weatherproof.  
1. Install units plumb, level, square, and free from warp or twist while maintaining dimensional 

tolerances and alignment with surrounding construction; except install gutters with required 
slope. 

2. Apply asphalt mastic on copper surfaces of units in contact with cementitious materials and 
dissimilar metals. 

3. Fit gutters to downspouts and flashings for watertight connections.  Make corners square, 
surfaces true and straight in planes, and lines accurate to profiles. 

4. Miter, lap seam and close corner joints with solder.  Seal seams and joints watertight with solder 
5. Install expansion joints at frequency recommended by the CDA "Copper in Architecture” 

handbook.  Do not fasten moving seams such that movement is restricted. 
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6. Coordinate with installation of roofing system and roof accessories. 
B. Gutters and, Downspouts: 

1. Flash and seal gutter to downspout. 
2. Slope gutters not less than 1/8 inch per foot (1:100). 
3. Provide expansion joints at 48’-0" (14,400-mm) maximum, not more than 24 feet (7200 mm) 

from corners. 
4. Hang gutter with copper straps spaced 30-inches (750-mm) centers maximum.  Closer spacing 

may be required to handle system loads. 
5. Integrate gutter flashing conditions with requirements of adjacent roofing for watertight 

installation. 
C. Install continuous gutter guards on gutters, arranged as hinged units to swing open for cleaning 

gutters. Install "beehive"-type strainer-guard at downspouts in open gutters; removable for cleaning 
downspouts.  

D. Install counterflashing as indicated to prevent water from migrating behind gutter system. 
E. Parapet Scuppers:   

1. Install scuppers where indicated through parapet.   
2. Continuously support scupper, set to correct elevation, and seal flanges to interior wall face, 

over cants or tapered edge strips, and under roofing membrane. 
3. Anchor scupper closure trim flange to exterior wall and seal or solder to scupper. 
4. Loosely lock front edge of scupper with conductor head. 
5. Seal or solder exterior wall scupper flanges into back of conductor head. 

F. Conductor Heads:  Flash and seal conductor head to scupper. 

INSERT OTHER SPECIFIC INSTALLATION REQUIREMENTS FOR OTHER SYSTEMS AND 
SHEET METAL ACCESSORY ITEMS SPECIFIED AS WORK OF THIS SECTION.  

3.3 CLEANING 
A. Remove protective film (if any) from exposed surfaces of copper promptly upon installation. Strip with 

care to avoid damage to finishes.  
B. Clean exposed copper surfaces, removing substances that might cause abnormal discoloration of 

metal.  
C. Upon completion of each area of soldering, carefully remove flux and other residue from surfaces.  

Neutralize acid flux by washing with baking soda solution, and then flushing clear water rinse.  Use 
special care to neutralize and clean crevices. 

D. Clean exposed metal surfaces of substances that would interfere with uniform oxidation and 
weathering.  

3.4 PROTECTION 
A. Advise Contractor of required procedures for surveillance and protection of flashings and sheet metal 

work during construction to ensure that work will be without damage or deterioration other than 
natural weathering at time of Substantial Completion.  

END OF SECTION 
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THIS SECTION USES THE TERM "ARCHITECT." CHANGE THIS TERM AS NECESSARY TO 
MATCH THE ACTUAL TERM USED TO IDENTIFY DESIGN PROFESSIONAL AS DEFINED IN 
THE GENERAL AND SUPPLEMENTARY CONDITIONS.  

PART 1 – GENERAL 

1.1 SUMMARY 
A. Section Includes:  

EDIT LIST BELOW TO SUIT PROJECT.  

1. Copper roof expansion assemblies.  
2. Seismic expansion assemblies.  
3. Copper expansion joint assemblies in exterior walls.  
4. Copper waterstops for exterior expansion joints.  
5. Covers for floor expansion joints.  
6. Copper gutters for under floor slab expansion assemblies.  
7. Covers for wall and ceiling expansion joints. 

B. Related Requirements: The following Sections contain requirements that relate to this Section.  

LIST BELOW ONLY PRODUCTS, CONSTRUCTION, AND EQUIPMENT FOR THIS PROJECT 
THAT THE READER MIGHT EXPECT TO FIND IN THIS SECTION BUT ARE SPECIFIED 
ELSEWHERE. VERIFY THAT THE SECTION TITLES LISTED BELOW FOR THIS PROJECT'S 
SPECIFICATIONS ARE CORRECT.  

1. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.  

2. Expansion joints integrated into masonry assemblies:  Coordinate with masonry work in sections 
of Division 04.  

3. Division 06 Section "Rough Carpentry" for wood curbs for mounting roof expansion 
assemblies.  

4. Division 07 Section for roofing system.  
5. Section 074210 – Copper Wall Cladding. 
6. Section 076110 – Copper Roofing. 
7. Section 076210 – Copper Roofing Specialties:  Roof accessory units of premanufactured, set-on 

type. 
8. Section 076215 – Copper Flashing and Trim: Copper assemblies associated with roofing. 
9. Section 076220 – Copper Gutters and Downspouts: Gutters and downspouts associated with 

roofing.  

NEXT THREE PARAGRAPHS ARE FOR INTERIOR FINISH CONSTRUCTION. EDIT TO SUIT 
PROJECT.  

10. Division 09 Section "Acoustical Ceilings" for ceiling assemblies.  
11. Division 09 Section "Gypsum Board" for wall assemblies.  
12. Division 09 Section "Plaster" for wall assemblies.  
13. Copper Roofing Finishes: Refer to the Division 09 Section "Painting" for requirements for 

priming and finishing installed copper roofing.  

DELETE PARAGRAPH ABOVE IF NO FIELD FINISHING REQUIRED.  

1.2 COORDINATION 
A. Coordinate work of this section with interfacing and adjacent work for proper sequencing. Ensure 

weather resistance and durability of work and protection of materials and finishes.  
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1.3 PERFORMANCE REQUIREMENTS  
A. General:  

1. Provide roof [wall] expansion assemblies that, when installed, remain watertight within 
movement limitations specified.  

2. Provide wall and roof expansion joints with exterior copper expansion joint moving cover and 
interior elastomeric moisture barrier membrane. 

DESIGN PROFESSIONAL IS RESPONSIBLE FOR DESIGNING SYSTEM, INCLUDING 
ANCHORAGE, FASTENER SIZE, AND SPACING. 

B. Installation Requirements:  Fabricator is responsible for installing system, including anchorage to 
substrate and necessary modifications to meet specified and drawn requirements and maintain visual 
design concepts in accordance with Contract Documents and following installation methods as 
stipulated in the "Copper in Architecture” handbook published by the Copper Development 
Association Inc. (CDA). 
1. Drawings are diagrammatic and are intended to establish basic dimension of units, sight lines, 

and profiles of units. 
2. Make modifications only to meet field conditions and to ensure fitting of system components. 
3. Obtain Architect’s approval of modifications. 
4. Provide concealed fastening wherever possible. 
5. Attachment considerations:  Account for site peculiarities and expansion and contraction 

movements so there is no possibility of loosening, weakening and fracturing connection 
between units and building structure or between components themselves. 

6. Obtain Architect’s approval for connections to building elements at locations other than 
indicated in Drawings. 

7. Accommodate building structure deflections in system connections to structure. 
C. Performance Requirements:   

1. System shall accommodate movement of components without buckling, failure of joint seals, 
undue stress on fasteners, or other detrimental effects when subjected to seasonal temperature 
changes and live loads. 

2. Design system capable of withstanding building code requirements for negative wind pressure. 

1.4 SCHEDULING 
A. Schedule delivery and installation of expansion joint assemblies to prevent damage and ensure timely 

integration with other units of Work.  

1.5 SUBMITTALS 
A. General: Submit each item in this Article according to the Conditions of the Contract and Division 01 

Specifications Sections.  
B. Product data for each type of copper expansion assembly specified.  
C. Shop drawings showing fabrication and installation of copper expansion assemblies including plans, 

sections, details of components, anchorage details, intersections, transitions, and fittings and 
attachments to other units of Work  

1.6 QUALITY ASSURANCE 

DELETE THIS ARTICLE FOR MINOR APPLICATIONS.  

A. Installer Qualifications: Engage experienced Installer who has completed installation of copper 
expansion assemblies similar in material, design, and extent to that indicated for this Project and with 
a record of successful in-service performance.  
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B. Fabricator’s Qualifications:  Company specializing in copper expansion joint and trim work with three 
years experience in similar size and type of installations. 

C. Industry Standard: Except as otherwise shown or specified, comply with applicable recommendations 
and details of the "Copper in Architecture” handbook published by the Copper Development 
Association Inc. (CDA). Conform to dimensions and profiles shown.  

1.7 DELIVERY, STORAGE, AND HANDLING 
A. Packing, Shipping, Handling, and Unloading:  Protect finish metal faces. 
B. Acceptance at Site:  Examine each component and accessory as delivered and confirm that material 

and finish is undamaged.  Do not accept or install damaged materials. 
C. Storage and Protection: 

1. Stack pre-formed material to prevent twisting, bending, and abrasions. 
2. Provide ventilation. 
3. Prevent contact with materials which may cause discoloration or staining. 

1.8 WARRANTY 
A. Special Warranty: Submit written warranty signed by expansion assemblies fabricator and Installer 

agreeing to repair or replace expansion assemblies that leak, deteriorate in excess of deterioration rates 
specified in manufacturer's published product literature, or otherwise fail to perform within specified 
warranty period.  

REVISE WARRANTY TO PERIOD REQUIRED AND VERIFY AVAILABILITY.  

B. Warranty Period: 5 [___] years after date of Substantial Completion.  

PART 2 – PRODUCTS 

2.1 MANUFACTURERS 
A. Available products: Subject to compliance with requirements, products that may be incorporated in 

the Work include, but are not limited to, the following:  

RETAIN ABOVE FOR NONPROPRIETARY OR BELOW FOR SEMIPROPRIETARY 
SPECIFICATION. REFER TO DIVISION-1 SECTION "MATERIALS AND EQUIPMENT."  

B. Products: Subject to compliance with requirements, provide one of the following:  
1. Bellows Type, Metal-Flanged, Roof Expansion Joint Assemblies:  

a. Roof Bellows, Balco Inc. 
b. Expand-O-Flash, Johns Manville Corporation. 

2.2 MATERIALS 
A. Copper: ASTM B3 70, temper H00 (cold-rolled) except where temper 060 is required for forming; 

minimum 16 oz. per sq. ft. (0.0216-inch thick) (0.55-mm thick) except as otherwise indicated.  

2.3 ELASTIC SHEET, BELLOWS-TYPE ROOF EXPANSION ASSEMBLIES  

DELETE TYPES OF UNITS AND MATERIALS NOT REQUIRED.  

A. General: Provide manufacturer's factory-fabricated units of sizes and types indicated, including 
prefabricated corner and joint-intersection units, splicing materials, adhesives, coatings, and other 
components as recommended by joint unit manufacturer for complete installation. Fabricate 
assemblies specifically for required applications (roof to roof, roof to wall, curb mounted).  
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B. Metal-Flanged, Elastic Sheet, Bellows-Type Roof Expansion Assemblies: Provide assemblies consisting 
of exposed elastic sheet over foam bellows, securely anchored at both edges to 3- to 4-inch (75- to 
100-mm) wide sheet metal nailing flanges, either flat or angle formed to fit curbs as required. Insulate 
bellows from below with adhesively applied, closed-cell, flexible rubber or plastic foam not less than 
5/16 inch (8-mm) thick, and adhere to elastic sheet.  
1. Metal Flanges: Copper, minimum 16 oz. (0.55-mm thick).  

DELETE BELOW IF NOT REQUIRED.  

2. Mortar Flanges: Where flanges will be embedded in concrete or mortar, provide manufacturer's 
standard perforated mortar flanges.  

C. Type: Copper flanged edges, 3-inch to 4-inch wide, formed to profiles as indicated to fit curbs and 
designed for nailing to curb substrate. Provide 16 oz. copper flanges.  

D. Looped Bellows Width: Sized by manufacturer for building joint size, exclusive of flanges.  

INSERT CORRECT BUILDING EXPANSION JOINT WIDTH 

E. Building Expansion Joint Size:  2 [____] inches (50 [___] mm). 

2.4 SEISMIC ROOF EXPANSION JOINT SYSTEM  
A. Seismic Seals: Two single-layered elastomeric profiles, one interior and one exterior, as classified under 

ASTM D2000, retained in a set of copper frames.  

DELETE ARTICLE ABOVE OR BELOW OR BOTH ACCORDING TO PROJECT REQUIREMENTS.  

2.5 INNER SEAL 
A. Moisture Barrier: Neoprene, EPDM, or chlorosulfonated polyethylene to capture and safely drain 

water infiltration under roof expansion assembly covers at locations indicated.  

2.6 FABRICATION 
A. General Metal Fabrication: Shop-fabricate work to greatest extent possible. Comply with details 

shown and with applicable requirements of the "Copper in Architecture” handbook published by the 
Copper Development Association Inc. (CDA) and other recognized industry practices. Fabricate for 
waterproof and weather-resistant performance, with provisions for building movement expansion 
sufficient to permanently prevent leakage, damage, or deterioration of the work. Form work to fit 
substrates. Comply with material fabricator’s instructions and recommendations for forming material. 
Form exposed copper work without oil-canning, buckling, and tool marks, true to line and levels 
indicated, with exposed edges folded back to form hems.  
1. Fabricate to allow for adjustments in field for proper anchoring and joining. 
2. Form sections true to shape, accurate in size, square, free from distortion and defects. 
3. Edge Strips:  Fabricate edge strips of same material as sheet, interlockable with sheet in 

accordance with CDA recommendations. 
B. Seams: Fabricate nonmoving seams with flat-lock seams. Tin edges and cleats to be seamed, form 

seams, and solder. 
C. Expansion Provisions: Where lapped or bayonet-type expansion provisions in work cannot be used or 

would not be sufficiently water/weatherproof, form expansion joints of intermeshing hooked flanges, 
not less than 1-inch (25-mm) deep, filled with mastic sealant (concealed within joints).  

D. Sealant Joints: Where movable, nonexpansion type joints are indicated or required for proper 
performance of work, form metal to provide for proper installation of elastomeric sealant, in 
compliance with CDA standards.  
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INSERT SPECIFIC LISTING (BELOW) OF SEPARATIONS KNOWN TO BE REQUIRED FOR WORK 
AS DETAILED. ATTEMPT SHOULD BE MADE IN DETAILING TO AVOID THIS NEED.  

E. Separations: Provide for separation of metal from noncompatible metal or corrosive substrates by 
coating concealed surfaces at locations of contact, with bituminous coating or other permanent 
separation as recommended by manufacturer/fabricator.  

F. Solder 
1. Solder and seal copper joints except those indicated or required to be expansive type joints. 
2. Tin edges of copper sheets and cleats at soldered joints. 
3. After soldering, neutralize acid flux by washing with baking soda solution, and then flushing 

with clean water rinse.  Wipe and wash solder joints clean. 
G. Copper Thickness:  Comply with CDA recommendations for copper thickness. 
H. Copper Expansion Joint Covers:  As indicated on Drawings and in accordance with CDA "Copper in 

Architecture” handbook. 
I. Masonry Expansion Joint Fillers:  Coordinate with Division 04 section on masonry. 

2.7 ACCESSORIES:  
A. Wood Nailers: Softwood lumber, pressure treated with water-borne preservatives for above-ground 

use, complying with AWPB LP-2; not less than 1-1/2-inch (38-mm) thick.  
B. Solder: ASTM B 32; Provide 50-50 tin/lead or lead free alternative of similar or greater strength 

solder. Killed acid flux. 
C. Flux: Muriatic acid neutralized with zinc or approved brand of soldering flux.  
D. Fasteners: Same metal as flashing/sheet metal or other non-corrosive metal as recommended by sheet 

manufacturer. Match finish of exposed heads with material being fastened.  
E. Bituminous Coating: SSPC-Paint 12, Cold-Applied Asphalt Mastic (Extra Thick Film), nominally free 

of sulfur, compounded for 15-mil dry film thickness per coat. 
F. Joint Sealant: One-part, copper compatible elastomeric polyurethane, polysulfide, butyl or silicone 

rubber sealant as tested by sealant manufacturer for copper substrates. Refer to Division 07.  
G. Sheet Copper Accessories: Provide sheet copper edge strips, cleats, straps, anchoring devices, and 

similar accessory units as required for installation of work, matching or compatible with material being 
installed, noncorrosive, size and gauge required for performance.  

H. Roofing Cement: ASTM D 2822, asphaltic.  
I. Rivets:  

1. Pop Rivets:  1/8-inch (3-mm) to 3/16-inch (4.5-mm) diameter, with solid brass mandrels. 
2. Provide solid copper rivet (tinner’s rivets) where structural integrity of seam is required. 

INSERT OTHER MATERIALS AS REQUIRED FOR PROJECT.  

2.8 FINISHES 
A. Natural weathering mill finished copper.  No applied finish. 
***** OR ***** 

REVIEW PAINT SELECTION WITH COATINGS MANUFACTURER, REFER TO DIVISION 09.  

B. To retard natural weathering, apply a uniform coating of high grade paraffin oil, or a clear lacquer 
coat.  

CLEAR COATINGS TO RETARD WEATHERING NOT RECOMMENDED DUE TO 
MAINTENANCE REQUIREMENTS. 
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C. Clear Lacquer Coating 
1. Clear, Organic Coating:  Clear, air-drying, acrylic lacquer specially developed for coating copper 

alloy products, equivalent to Incralac by StanChem applied by air spray in 2 coats per 
manufacturer's directions, with interim drying, to total thickness of 1.0 mil. 

PART 3 - EXECUTION 

3.1 EXAMINATION 
A. General:  Examine conditions and proceed with work when substrates are ready. 
B. Confirm that substrate system is even, smooth, sound, clean, dry, and free from defects. 

3.2 INSTALLATION 
A. Comply with manufacturer's instructions for handling and installing copper expansion assemblies and 

materials, except where more stringent requirements are indicated.  
B. Coordinate installation of copper expansion assembly materials and associated work so that complete 

assemblies comply with assembly performance requirements.  
C. Extend roof expansion assemblies over curbs, parapets, cornices, gutters, valleys, fascia, and other 

elements in the construction profile, with factory-fabricated transitions to provide continuous, 
uninterrupted, waterproof roof expansion assemblies.  

D. Provide uniform profile throughout length of each installation; do not stretch elastic sheets.  

DELETE BELOW IF ONLY WALL UNITS OR ADHESIVELY APPLIED UNITS ARE REQUIRED.  

E. Fasten anchorage flanges securely to curbs and cant strips as recommended by manufacturer but at a 
maximum spacing of 6 inches (150 mm) O.C.  

DELETE OR REVERSE BELOW TO MATCH PROJECT REQUIREMENTS.  

F. Anchor expansion assemblies in the manner indicated, complying with manufacturer's instructions.  
G. Expansion Joints: 

1. Anchor expansion joint units in manner indicated, complying with manufacturer's and CDA 
instructions. Provide counterflashing with not less than 4-inch (100-mm) overlap over roof 
membranes.  

2. Splice sections in accordance with manufacturer’s instructions producing a watertight 
installation. 

3. Utilize shop fabricated intersections and transitions wherever possible.  Field fabricate where 
shop fabricated sections are not possible. 

4. Maintain uniform profile. 

DELETE FOLLOWING IF BELLOWS NOT USED.  

5. Do not stretch or compress bellows. 

3.3 CLEANING 
A. Remove protective film (if any) from exposed surfaces of copper promptly upon installation. Strip with 

care to avoid damage to finishes.  
B. Clean exposed copper surfaces, removing substances that might cause discoloration of metal.  
C. Upon completion of each area of soldering, carefully remove flux and other residue from surfaces.  

Neutralize acid flux by washing with baking soda solution, and then flushing clean water rinse.  Use 
special care to neutralize and clean crevices. 

D. Clean exposed metal surfaces of substances that would interfere with normal oxidation and 
weathering.  
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3.4 PROTECTION 

DELETE THIS ARTICLE FOR MINOR WORK.  

A. Provide final protection and maintain conditions in a manner acceptable to manufacturer and Installer 
that ensures that copper expansion assemblies are without damage or deterioration at the time of 
Substantial Completion.  

 

END OF SECTION 
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CDA

Finishes

Copper Alloys

A wide variety of copper alloys are available for 
use in construction.  The variations in color stem 
primarily from differences in chemical composition 
(see Section 1.3, Copper Alloys).  Shown below are 
printed simulations of some common copper 

alloys.  Note that the colors shown are meant to 
suggest color relationships among the metal alloys 
and not the actual metal colors.  Additional 
information is available from CDA upon request.

C11000 Copper C22000 Commercial Bronze C23000 Red Brass

C26000 Cartrige Brass C28000 Muntz Metal C38500 Architectural Bronze

C65500 Silicon Bronze C74500 Nickel Silver C70600 Copper Nickel



��������� ���� �������� ������� �������� ����� ��� ����������� ��
��� ����� 	��� ���	����� �� ��������� ���	�
���� ���� �������� �������� ���������

������ �������� ������� 	������� ����� ��
���� ���� ������������� ��� �� ������� ���	� ����� �� 
�������� ������ ����
��� ���� ������ ����� �	� �� ��������

����� ������� �� �������� ������� ����� ������� ��������� ��� �� ��������� 	������� ����� ����� ������ ����� ��
��������� ��� ���� ���	� ������ � ��� ��� ����� ��� �����
�� ���� ��������� �	� �������� ���������� ���
������������ ��� �� ���	� ������� ������ ��� ���������� ������� ��
�� ����� ���
�����

������� �� ����� ������ ��� ������ ������������� ��������� ��� ������ ���� ������������� ������������
���� ���������� ������ ������ ��� ������� ��� ���� ��������� ��� ���������� ����������

���� �������� ���� 	������� ��� ���� ������ �������� �� ���	��� ���	���� ���� �� 
�������� ���	����

���� ��� ���� 	����� ���� �	� ���	��� ��������� ��� �� ���	� ��������� ���������

���� 
���� �� ���������� ��� ������� 	���� ������� ��� ���� 	����� ���� ��� ��������� ���	� ����������

��	��� ���� ������� ����� 	��� ��� ����������� ����������� �������� �	� �������� ������������
����
��� 	���� ��������� ������ ��� ��������

��	����	�� ������� �� ������ ����� �� �������� ������ ����� ��� ������� ������������� ���������� ��� ���
���� ������
�������� �	� ����������� �������

����� �������  ������ ��� ����� �� ���� ����� ���� ����� ������ ���� ���� 
������� ��� ���� 	�������� �����

����� ����� �
����� ��� ����� �� ���� ����� ���� ��
���� ���� ���� 
������� ��� ���� 	�������� �����

���� �� ������� ������ ��
��� ����� ��� ���� ���������� �������� ��������

����� �� ������� ������ ��
��� ���� ��� ���� ���������� �������� ��������

	������� ����� �� ���
�� �������� ������ ����� ��� ������ ������ ������� ����� ��� ������������� ���������� ��
�����
�� �������� ����������� ���� �������� ������������ ���� ��� ���� ��� �� 
����� ��������� � ��
������� ������������� ��� ��� �	���� ����� �������� ���� ������� ���� ������������� ��� ���
���
������� ����� ������ ��������� ������� ��
������� � ����� ��� �������� ������

	������� ���� �� ������������ �����	�������� ���	� ��������� ���������� ���������� �	� ������ �	� ���������
�������� 	������ ������� 	������ 	������� ��� ����� �������� ������ ���������� ������� �	� �������� ���� ��������

��������� ���	����� ����� �������� �������� ����������� ����������� ��� �� ������� ���	����
���	��� ������

����� ��������� ���	���

����� 
���� ���� �� ��
������ ������ �	� ����� ��� ������ ��������� ����� 	���� ����� ���� ����� 	������ ��� ���
������������� �	� �� ����������� ���	���� ���� �� 
�������� ���	����� � ���� ���� ������ �	� ���� �������
���	���� �	� ���� ����� ������ ���
����� �� ������� ������� ����������� 	���� ���� ����������� ���	���
��� ���� 
�������� ���	���� ��� ���
���� ���� �������� �	� ���	��� �������� �
��� ���� � ���� �� ����
������ ��� �� 	������ ������� ������ ������ ��� ����� ��� ��� ��� ����� ���� 	����� ���� �	� �������
��� �� ���	�



���� �������� ����� ��� ����������������

�������� �� ���������� ������� ��������� ����� �����
� �� ��������� ��� ��		��� 	����� ����� ��� ���� ������
���� �������� ����� �������� �������� ��� ��� ��������� ������� �� �����

����� �� ������ ������ �� �������� �������� ��� ������ ���������� ����� ��� ������ ������ ������
������������ ����� ��� �����
� ��� ������
� ��� ���� ���������
� ���������������
���������� ������� ������ ���� ����������� ��� ����� ��� �������� ��� �������� �����������
����� ������� ��� ����

��� ��������� �������� ����� ��� ��������� 	�����

������� 
���� ���� ��������� ������ 	������� �������� �������

��	�������� ����� ������
� ����� ��� ������������ 	�� ��������
� ���� ������ �� �� 	�������� ����
��������

������������ ���� ����������� �� ������ ������ ��� ������ 
��� ��� ������� ��� ���� ������������ ������ ��� ���
������������ ��������� ������

���� �����������

������ ���� �������
� ������ ������� ��� ���� �� �� ����� ����� ��� �������� ��� ���� ��������� �  �� ��� �������
������� ��� ����� ������

������ �� �����
� ���� ������ ������ ������	��� ����� �� ������� ����� ��� ����� ����� ������� ��� 	������

���� ����� ������ �������������� �  �� ���� �� ������ �����
��� �� ������������ ����

������ �� ����� �� ���������� ������	��� ������� ����� ����� ��� ���������� ����������� �������������
���� ����� ��	���  �� ��� ���� ������������ ��� 
������� ���� ��� �������������

��������������� ������� ������ ������� �������� ��� ��� ����� �� ������ ���	�� ������ ������� ����� ��� ������ ������
��� ������ ���� �������� ���� ������ ��
�� �� �� 	���� ������
� ���� ���� ����������� ���������

������ ���� ���� ����� ����� ��� ����� ������������ �� ��������� ����� ����� ���� �����������
� ������
��� ���� ������
�� ��� �� ������ �� �������� ������ ������
� ������������� ��� �� ����� 	�����
����� �������

������� �� ������ �������������� ����������� ��� �� ������� ���� ����� ��� ������� ������ ������� ��
�	������� ����� ��� �� ��������

��	��������� ���������� �� �� ������� ��� ���������� ��� ������� ���� �����
�� �� ������ ��� ���� �	������ �
������������ ���������

���� ���� ����������� ������� ��� ������ ���� �����
� ��� �����������
� ������� ��� ��������

����	������� ����������� �� ���� ������ ��� �� ���� ���	����� ������� ��� ����������� �� ���������� ������
�� �����������



���� ����� ���� ������������ ��� ������ ������ ������ ������� ��� ��������� ��� ������� ���� ��� ���� ��������
������������ ��������� ���� ������ �������


����� ������ 	��� ������� ����� ���� ���� ��� ������� ��������� ����� ���� ��������� ������ ��� ���� ��� ���� ��

����� ���� ����� ��� ������ ���� ������������� �������� ��� �� ����� ����


����� ����� �� ���� ������� ������� �������� ����� ��� �������� ���� ����� ��� �� ����� ��� ������ �������


�������� ��������� ������ ������������� �������� ��� ������ ���� �� ������� ����� �������� �������� ��� ������
�������


��������� ����� �� ���������� ����������� �������� ���� �������� �������� ��������� ��� ��������� ���� ������
��� ���� ��������� ���� ���������� ��� �� ���������� ����������� ���� ��� �������� ������ ��������
����� ��������� ��� �������� ���� ����� ��������


����
�� ���� ����������� ���������� ��� �� �������� ������� ���� ���������� ��� ��� ��������� ������
��� ���� ����� ������


	������� ��
��� ���� ������� ����� ���� ������� ������ � ��� �������� �������
� � ��� ��
���


	��� �� ������� ������������� ����� ��������� ������� ��������� ���� �� ��� ����� ������� ������ �����
���� 
� � ���� �������������� �������� �������� ����������� ������������ ���� ������� ��� ���
���������� ���� �������� ��� ���� ��������� ��� ��������� ���� ����


	������� ����� ������� �������� ������ ��� �������������� ����� ��� ��� ������� �������� ��� �������� �����
������������ ������� ��� ������� ������ ������ ���� ������� ����������


	
��� ������� ����� �� �������� ������ �������� �������� ������� ����� ���� ����� �������� ����


��
�� ���� ���������� ��� ������� �������
� � ���� ��� ����������� ��� �� �������� ��� ����� �������
���� �������� ��� ���� ������� ��� �������� ���� ������� ������ ��� ������


����� ���� ������ ��� ������ ������� �������� ���� ���� ��� � ����� ��� ����� �� ������


������ �������� �������� ����������� ����������� ������� ������������� ���� ����� ��� ���� ����� ��� ����
���� �������� ���� ���� ��� ���������� ���������� ��� �������� �����


������� ���� �� ������� ������� �������� ��������� ��� �������� �� ����������� ��������� ����� ���� �������
��������� ���� ��� �������� ����� ���������� ����� �������� ���� ���� ����


������� ���� �������� ���������� ��������� ��� ��� �������� ��� ���� ������ ����� ���� ����� ��� �� ������
��� ����� ����� ���� ������ ����� ��� �� ������� ��� ���� ��� ���� �������� �������� �������


������� ���� ���� ����� ��� ������ ������� ������ ���� ����� ������ ������ ��������
� � �� �������� �����
������� ������ ������ ����� ����� ������� ���


������ ������� ������ �� �������� ��������� ������ ������� �������� ��� ���� ����� ��� ���� ����� ����� ����
������� ������
� � ����� ����� ��������� ��� �������������� ���




����� ���� �� ������� ��� ���������� ������ ������� ����� �������� ���� ���� ��� �� ������ ����
� 
���� �� ����
������� ��� ������ 
�����	� � ���� ����
� ��� ���������� ������������ ��� ����� ���� ����� ����� ���
���� ��������� ���� ������ ��������	� � ���� ������� �������� ��� ������ �������� 
���� �� ������
����� ���� �������� ��� �������� 
�������������	

����� ��������� ���� ������ ������������ ���� �������� ��� ������� ������ ������ �� ����� ����	� � ����� ��� �����
���� ������ ��� ������� ��������� ���������� ��� ��� ������ ������������� 
����� �������� 
����� ��
�� ����� ��� ������	� � ������ ������� ������������ ����� �������������� ��� ������� ��������� ���
�������� ������� �������� ���� �������� ������� ����� ���� ����� �� ������� ������� ������	
����������� ����� ���� ���������� ��� ��������� ��� �������� ���� ������� ������ ������� ��� �����
��� �� ������ ��� ������ ��� ������ ����������� ��� ��� ���������� �� ���������� ������������ �����
���
���� ���� ������� ���� ���� ���� ������� ����� �������	

��� �������	

���
���� �� ������� ��� ������������ ����� ��������� ��� 
������������� ������ 
����� �������� ��������
��� ���� ��������� ��� 
����	

���� �������	

�	���� ����� �� ������������ ����� �������  �� ������� ���� ��� ����	

������ �� 
���� ������� ��������� ��� �� ��������� ����� ��� �� ����� ���� ������� ��� ���������� ������ �������	

���� ��� ������	

������ ���� �������� ����������� �������� ����� ������� ����� ���� ���� ���������� ������� ��� ��������
������ ���������	� � ���� ������� ������� ������������� ���������� ���� ���������� ���� �������� ���
��� ������� �������� ���� �������	

���� ������ ���� ��������� ����� ��� ���� ������ ������� ������� ����� ��� ������������ 
���� ��������
�
�������� ��� ���� �������� ������� ����� �������� ���� ��
� ��� ��������	

���� ���� ���� ��� �� ������� ��������� ���� ���� ���������� ����	� � ��� ���� ��� ������������� ��������
��� ������� ��������� ��� ��� ����� ��� ������� �� ��������� ������� ��� ������� ���� ������ ��������	

����� ���� �������� ��� ���� ����� ���
���� ���� ����� �������� ���� ���� ���������	� � ��� ��� ��������� ��
������� ���� ����	� � ���� ������� ������������� ������ ��� ������� ��� ���
��

� � � � ���������� �� ���  � ������� ���� ����	
� � � � ������������  � ������� ���� ������� ���� ����	

��� �� ����� ��� ���� ��� �� �������� ����� ��������� ������	� � �� �������� ��������� ������� ���
����� ����� ��� ���	

���� ���� ������ ����� ��� �� ����� ��� ������ ��� ���� ������	

������ ����� �� ������� ������ 
������ ������� ������������� ��� ��� �� ����� ������ ���� ����� ������ ��� �������
�� ����� ������	� � ����� ������� ��� ����� ��� �� ������ ����� 
����� ������� ���� ��� ��������������
���� ��� ��������	



������ ����� ��� �������

�������� �� ������� ��������� ����
� ��
�� �� 	���� 
��
� ������ ��
�� 
��� ������ ����� ��� ����� ��
����
�����������

������ �� ������� ��� �� 	���� ��� �
���� �������� ���������� �� ����� �������� ���� ���� ��� 
��� �

������
� ��
����
������������ � ����� ��� �������

������� ��� ��	���� �
��
����� �����������
� ��� �� ����� ��������� �������
��� ���������� ����
������
���� ����
�� ����� ����
�� ���� ����� ����
� ������

�������� ����� ����� ��� �������� ������

����� ��
��	 �� ���
��� ��� ��
����
���� ����� ��������
�� ����� ���������� 
��� ����� ������ ��������� 
�
	��
���������� ���� ��������� 
�� ������
�� �� �������� �� 
��� ��������

��
��� ������ ����� �� ������ ��������� ������ ��������
��� 	�
�� ������

��������� ���� �� ���
� 
��
� ���� ����� ���
������ ��
���
��� 	�
�� ��	� ���
������ ����
� ��
�����

������ ��� �������� ��� �� 	���� ��� ������
� 
��
� ����	�� 	�
��� 
�� ������ ����� �� �����

������� �� ��
���� ��� ��������� �������� ���� ������
�� ����� 
�� ����� ���� ����� ����
��� � ����� 
�� ������


��� ����
��
���� ��� 	�
��� ��� ����

���	�� ����������� �������� ���� ���������� ���� ��
�� �
������� ����� ���� ��

��� ����� ����� ���
����
����� ����
�� �������� �������� ������ 	�
���
� 
��� ������� ������ 
������� ��� ������
�������� 
����������

������� ���� �� ������ ���
� ��� ��������� �������� ��
������ ��������� 
�� ��� ���
������ 	�
�� �������� ���
�
��� ������������ ��	�� ��� ��������� ��������� ��������� ����� ���� 
�� ������ 	�
�� ���������� ���

�� ������ ���� ����
� ��
������ ��� ������������ ��	�� ����� ���������

����� ����� �� ����
	����
� ������ ������ ������ �����
��� ��
	���� ����
� ������� ���� �����������
� 
�
������
� ��������� � ���� �������� ������

����� ���� ������

����� ���� 
���� ����� 
�� ��������� ���� ������� ���
� ��� ����� ������ � ���� �������� ������

���� ��� ������� ���
�

������ ���� ���� �
������� �
�� 
��� ����� ����� ��� �� ����� ��� 	��
�� �
���� 
������� 
��� ����� ���������

����� ���
���� ������
������� ��������� ��� �������� 	����� 	����� �����	�� 
��� �����
���� ��� �� ������� ����
���� ��� 
��������� �����
��� ��
�� ����������� �������� �������� �
����

��
����� ���� �������� ����� 	����� 
��� �������� ��� 	�
����������� ��������� ��� �������� ������ 
��
�
���
����� ����� ��� ������
�����



�������� ����� ����� �� �������� ������ ����� ��� ���� �������� ���� ���� ��� ���� ���������� ���� ��� 
��	�� ����� ������
�������� ���� ����� ��� ���� �������� �� �������� ����������� ���� ���� ������ �� ����������� ��
��������

������������ �� ���������������� ���	����� �� ������ 
������ ���
�� �������� �������� �� ����� ���� ���

��������� ����������� ��� ������� ��������� ��� ���� ���������

��� ����
���


	��������	� �� ���������� ��
�� ��� ���������� ���� ��� ����� ���
��� ��� ���� ���� ��
�� ��� �������� �������
��������
��


����� ������� ���������� ������

�����������	� ���������� �� �� ����
�� ��� ����
����� ��� �������� ���� �������� �� ������ ������ ����������

���������

���� �� ������ �������� ��� �� ������ �������� ���
�� �

��������� ��������� ���� ������ ��� ���
���������








	Table of Contents
	Introduction
	1 Technical
	Fundamentals
	Finishes
	Copper Alloys
	Rehabilitation of Copper

	2 Installation
	Installation Equipment and Tools

	3 Designs
	Descriptions of Selected Projects

	4 Details
	Introduction and General Design Issues
	Basic Details
	Roofing Systems
	Flashings and Copings
	Gutters and Downspouts
	Building Expansion Joints
	Wall Cladding
	Domes, Spires and Vaults

	5 Specifications and Tests
	Copper Wall Cladding
	Copper Roofing
	Manufactured Copper Roofing Specialties
	Copper Flashing and Trim
	Copper Gutters and Downspouts
	Copper Expansion Joint Cover Assemblies
	Standing Seam Roof Panel Test
	Batten Seam Roof Panel Test
	Uplift Resistance of Roof Assemblies Test

	6 Finishes
	Natural Weathering Chart
	Copper Alloy Color Chart

	7 Glossary, Index and References



