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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  copper  r oof  syst em appl i ed t o sol i d 
r oof  decki ng.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

**************************************************************************

PART 1   GENERAL

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on wi l l  be used i n t he 
pr epar at i on of  pr oj ect  speci f i cat i ons f or  f l at - seam,  
st andi ng- seam,  bat t en- seam,  or  cust om- desi gn t ype 
copper  r oof i ng i nst al l ed over  a subst r at e.   The 
st r uct ur al  adequacy of  t he suppor t i ng syst em wi l l  be 
est abl i shed pr i or  t o desi gn of  copper  r oof  syst em.

Dr awi ngs wi l l  show scope of  sheet  met al wor k and 
st r uct ur al  f r ami ng syst em,  i ncl udi ng t ype of  decki ng 
and bl ocki ng,  t ype of  f i r e- r et ar dant  mat er i al s ( i f  
used) ,  t ype and det ai l s  of  seams,  and desi gn 
r equi r ement s.   When t hi s speci f i cat i on i s used f or  
onsi t e f abr i cat ed copper  r oof ,  t he Cont r act or  may 
not  be abl e t o ver i f y per f or mance cr i t er i a such as 
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wi nd upl i f t .   I n such cases,  dr awi ng det ai l s  of  
pr oven r el i abi l i t y  and SMACNA r ecommended gui del i nes 
shoul d be used and speci f i ed.

Copper  r oof  syst ems i n col d c l i mat es subj ect ed t o 
hi gh snow accumul at i on must  i ncl ude snow guar ds,  
st eep sl opes ( gener al l y  6 on 12) ,  and ot her  appr oved 
details.

**************************************************************************

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM B32 ( 2008;  R 2014)  St andar d Speci f i cat i on f or  
Sol der  Met al

ASTM B370 ( 2012)  St andar d Speci f i cat i on f or  Copper  
Sheet  and St r i p f or  Bui l di ng Const r uct i on

ASTM D1970/ D1970M ( 2017)  St andar d Speci f i cat i on f or  
Sel f - Adher i ng Pol ymer  Modi f i ed Bi t umi nous 
Sheet  Mat er i al s Used as St eep Roof i ng 
Under l ayment  f or  I ce Dam Pr ot ect i on

ASTM D226/ D226M ( 2017)  St andar d Speci f i cat i on f or  
Asphal t - Sat ur at ed Or gani c Fel t  Used i n 
Roof i ng and Wat er pr oof i ng

ASTM D2523 ( 2013)  St andar d Pr act i ce f or  Test i ng 
Load- St r ai n Pr oper t i es of  Roof i ng Membr anes

ASTM D4397 ( 2016)  St andar d Speci f i cat i on f or  
Pol yet hyl ene Sheet i ng f or  Const r uct i on,  
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I ndust r i al ,  and Agr i cul t ur al  Appl i cat i ons

ASTM D5147/ D5147M ( 2014)  St andar d Test  Met hods f or  Sampl i ng 
and Test i ng Modi f i ed Bi t umi nous Sheet  
Material

ASTM E28 ( 2014)  Sof t eni ng Poi nt  of  Resi ns Der i ved 
f r om Naval  St or es by Ri ng and Bal l  
Apparatus

ASTM E72 ( 2015)  Conduct i ng St r engt h Test s of  Panel s 
f or  Bui l di ng Const r uct i on

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)

CDA A4050 ( 2016)  Copper  i n Ar chi t ect ur e -  Desi gn 
Handbook

I CC EVALUATI ON SERVI CE,  I NC.  ( I CC- ES)

I CC- ES AC48 ( 2012;  R 2015)  Accept ance Cr i t er i a f or  
Sel f - adher ed Roof  Under l ayment  f or  Use as 
I ce Bar r i er s

1. 2   DESI GN REQUI REMENTS

Copper  shal l  be f or med t o pr ovi de pr oper  i nst al l at i on of  el ast omer i c 
seal ant s.   For m expansi on j oi nt s of  i nt er meshi ng hooked f l anges not  l ess 
t han 25 mm 1 i nch deep i n accor dance wi t h CDA A4050.

1. 2. 1   Wi nd Upl i f t  Loads

**************************************************************************
NOTE:   Sel ect  t he basi c wi nd speed val ue f r om UFC 
3- 301- 01.   The i mpor t ance and exposur e f act or s wi l l  
be obt ai ned f r om ASCE 7.

**************************************************************************

The desi gn upl i f t  pr essur es f or  t he r oof  syst em shal l  be comput ed and 
appl i ed usi ng a basi c wi nd speed of  [ _____]  km mi l es per  hour  ( f ast est  km 
mi l e) ,  an i mpor t ance f act or  of  [ _____] ,  and an exposur e f act or  of  [ _____] .   
The desi gn upl i f t  f or ce f or  each connect i on assembl y shal l  be t hat  pr essur e 
gi ven f or  t he ar ea under  consi der at i on,  mul t i pl i ed by t he t r i but ar y l oad 
ar ea of  t he connect i on assembl y,  and mul t i pl i ed by t he appr opr i at e f act or  
of  saf et y,  as f ol l ows:

Si ngl e f ast ener  i n each connect i on 3.0

wo or  mor e f ast ener s i n each connect i on 2.25

1. 2. 2   Panel  and Cl i p Desi gn

Panel  and cl i p st r engt h char act er i st i cs such as panel  buckl i ng st r engt h,  
panel  st i f f ness,  s i de j oi nt  st r engt h and cl i p/ s i de j oi nt  shal l  meet  
r equi r ement s of  ASTM E72.   For  t he c l i p- t o- subst r at e f ast ener  sel ect i on,  
i ncor por at e a saf et y f act or  of  3. 0 based on ul t i mat e pul l - out  st r engt h.   
Sel ect i on shal l  consi der  t he pr y ef f ect  whi ch t he out st andi ng l eg of  c l i p 
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exer t s on t he f ast ener .   Desi gn end- l aps f or  t her mal  movement .   Use 
conceal ed anchor  c l i ps,  and submi t  t wo sampl es of  each t ype.

1. 2. 3   Pr ovi s i ons f or  Expansi on

**************************************************************************
NOTE:   Sel ect  appr opr i at e t emper at ur e r ange based on 
ef f ect s of  di r ect  sun and gener al  c l i mat i c 
condi t i ons of  t he pr oj ect  s i t e.

**************************************************************************

Copper  r oof  panel s shal l  be f r ee t o move i n r esponse t o t he expansi on and 
cont r act i on f or ces r esul t i ng f r om a t ot al  [ 110]  [ _____]  degr ees C [ 200]  
[ _____]  degr ees F t emper at ur e r ange dur i ng t he l i f e of  t he st r uct ur e.

1. 3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
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submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Copper  Roof  Syst em;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Sealant
Qualifications

SD- 04 Sampl es

Accessor i es;  G[ ,  [ _____] ]
Roof  Panel s
Fast ener s;  G[ ,  [ _____] ]
Conceal ed Anchor  Cl i ps;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Fi el d Test i ng;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Copper  Roof  Syst em

1. 4   QUALI TY ASSURANCE

Submi t  Qual i f i cat i ons f or  t he f ol l owi ng,  as speci f i ed:

1. 4. 1   Manufacturer

Copper  r oof  syst em shal l  be t he pr oduct  of  a r ecogni zed copper  r oof  syst em 
manuf act ur er  who has been i n t he pr act i ce of  manuf act ur i ng copper  r oof  
syst ems f or  a per i od of  not  l ess t han [ 10]  [ _____]  year s and has been 
i nvol ved i n at  l east  5 pr oj ect s s i mi l ar  i n s i ze and compl exi t y t o t hi s 
pr oj ect .   Submi t  desi gn and er ect i on dr awi ngs cont ai ni ng dat a necessar y t o 
c l ear l y descr i be desi gn,  mat er i al s,  s i zes,  l ayout s,  seam conf i gur at i on,  
const r uct i on det ai l s ,  pr ovi s i ons f or  t her mal  movement ,  l i ne of  panel s,  
f ast ener  s i zes and spaci ngs,  seal ant s and i nst al l at i on pr ocedur es.   Al so 
submi t  cer t i f i cat i on t hat  mat er i al s used i n t he copper  r oof  syst em meet  
speci f i ed r equi r ement s.

1. 4. 2   Installer

The i nst al l er  shal l  be ski l l ed i n t he i nst al l at i on of  t he t ype of  copper  
r oof  syst em r equi r ed f or  t hi s pr oj ect ,  shal l  have a mi ni mum of  [ 10]  [ _____]  
year s of  exper i ence,  and shal l  have been i nvol ved i n i nst al l i ng at  l east  3 
pr oj ect s t hat  ar e of  compar abl e s i ze,  scope and compl exi t y as t hi s pr oj ect  
f or  t he par t i cul ar  r oof  syst em f ur ni shed.
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1. 4. 3   Manuf act ur er ' s Repr esent at i ve

A r epr esent at i ve of  t he copper  r oof  syst em manuf act ur er ,  who i s f ami l i ar  
wi t h t he desi gn of  t he r oof  syst em suppl i ed and exper i enced i n t he er ect i on 
of  r oof  syst ems si mi l ar  i n s i ze t o t he one r equi r ed under  t hi s cont r act ,  
shal l  be pr esent  at  t he pr oj ect  s i t e dur i ng i nst al l at i on of  t he copper  r oof  
t o ensur e t hat  t he r oof  syst em meet s t he cont r act  r equi r ement s.

1. 4. 4   Mock-Ups

**************************************************************************
NOTE:   Compl exi t y of  wor k and scope of  qual i t y  
cont r ol  shoul d be car ef ul l y  eval uat ed bef or e 
r equi r i ng Cont r act or  t o const r uct  a mock- up.   Del et e 
par agr aph i f  mock- up i s not  r equi r ed.

**************************************************************************

Bef or e pr oceedi ng wi t h f i nal  pur chase of  mat er i al s  and f abr i cat i on of  
copper  r oof i ng component s,  const r uct  a mock- up of  t he wor k at  t he s i t e i n 
t he s i ze and l ocat i on di r ect ed,  i ncl udi ng at  l east  one exampl e of  each 
cr i t i cal  det ai l  ( r i dge,  hi p,  val l ey,  et c. )  as r equi r ed i n t he pr oj ect .   The 
appr oved mock- up wi l l  est abl i sh t he mi ni mum st andar d of  qual i t y  r equi r ed 
f or  copper  r oof i ng wor k.

1. 5   DELI VERY,  STORAGE AND HANDLI NG

Del i ver  mat er i al s t o t he pr oj ect  s i t e i n a dr y and undamaged condi t i on and 
st or ed t hem out  of  cont act  wi t h t he gr ound.   Mat er i al s shal l  be cover ed 
wi t h weat her t i ght  cover i ngs and kept  dr y.   St or age accommodat i ons f or  
mat er i al s shal l  pr ovi de good ai r  c i r cul at i on and pr ot ect i on f r om t wi st i ng,  
bendi ng,  abr asi on,  di scol or at i on or  st ai ni ng.

1. 6   WARRANTY

War r ant  t he copper  r oof i ng i nst al l at i on f or  a per i od of  20 year s agai nst  
bl ow- of f  and l eakage ar i s i ng out  of  or  caused by or di nar y wear  and t ear  by 
t he el ement s.   A s i gn shal l  be per manent l y at t ached t o t he bui l di ng at  t he 
most  l i kel y r oof  access poi nt  advi s i ng of  t he exi st ence of  t he war r ant y.   
The war r ant y shal l  s t ar t  upon f i nal  accept ance of  t he wor k or  t he dat e t he 
Gover nment  t akes possessi on,  whi chever  i s  ear l i er .   The war r ant y shal l  
guar ant ee t hat  t he desi gn,  det ai l i ng,  mat er i al s,  and accessor i es used f or  
r oof i ng wor k ar e appr oved by t he r oof i ng manuf act ur er  and i nst al l ed i n 
accor dance wi t h speci f i cat i ons,  dr awi ngs and ot her  document s appr oved by 
manuf act ur er  pr i or  t o i nst al l at i on.

PART 2   PRODUCTS

2. 1   ROOF PANELS

Roof i ng sheet s shal l  be col d- r ol l ed copper  sheet s conf or mi ng t o ASTM B370 
t emper  desi gnat i on,  H00,  mi ni mum 4. 9 kg per  squar e met er  16 ounces per  
squar e f oot  cont ai ni ng 99. 9 per cent  copper .   Copper  r oof  panel s shal l  be 
f act or y- f abr i cat ed i n accor dance wi t h appr oved dr awi ngs and CDA A4050 
r ecommendat i ons.   For m sect i ons t r ue t o shape i n t he l ongest  pr act i cal  
l engt hs,  accur at e i n s i ze and f r ee of  di st or t i on and def ect s.   Exposed 
edges shal l  be hemmed on under si de.   Fabr i cat e exposed copper  wor k wi t hout  
excessi ve oi l - canni ng,  buckl i ng,  and t ool  mar ks.   Submi t  one pi ece 225 mm 9 
i nches l ong,  f ul l  wi dt h.
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2. 2   ACCESSORIES

Fact or y f abr i cat e component s r equi r ed f or  a compl et e r oof i ng syst em,  
i ncl udi ng [ t r i m, ]  [ copi ngs, ]  [ f asci as, ]  [ cor ner  uni t s, ]  [ r i dge c l osur es, ]  
[ c l i ps, ]  [ gut t er s, ]  [ c l osur e st r i ps, ]  and s i mi l ar  i t ems.   Cl i p bases shal l  
have f act or y punched or  dr i l l ed hol es f or  at t achment .   Cl i ps used wi t h 
panel  wi dt h gr eat er  t han 305 mm 12 i nches shal l  be made f r om mul t i pl e 
pi eces wi t h t he al l owance f or  t he t ot al  t her mal  movement  r equi r ed t o t ake 
pl ace wi t hi n t he c l i p.   Pr ovi de c l eat s whi ch ar e i nt er l ockabl e wi t h t he 
panel s and of  t ype and si ze t o meet  desi gn r equi r ement s.   Accessor i es shal l  
be f abr i cat ed of  t ype and t hi ckness of  sheet  copper  compl yi ng wi t h CDA A4050.   
Submi t  one sampl e of  each t ype of  f l ashi ng,  t r i m,  c l osur e,  cap and si mi l ar  
i t ems.   Si ze shal l  be suf f i c i ent  t o show const r uct i on and conf i gur at i on.

2. 3   SOLDER AND FLUX

Copper  sol der  shal l  conf or m t o ASTM B32.   Fl ux shal l  be r osi n,  mur i at i c 
aci d neut r al i zed wi t h z i nc or  an appr oved sol der i ng past e.

2. 4   SLI P SHEETS

Sl i p sheet s shal l  be smoot h r osi n- s i zed unsat ur at ed bui l di ng paper  wei ghi ng 
a mi ni mum of  295 gr ams per  squar e met er  6 pounds per  100 squar e f eet .   
Sheet s shal l  be at t ached wi t h appr oved f ast ener s.   Sl i p sheet s shal l  be 
appl i ed over  vapor  r et ar der ,  wher e appl i cabl e.

2. 5   VAPOR RETARDER

**************************************************************************
NOTE:   Vapor  r et ar der  r equi r ement s wi l l  be shown on 
t he dr awi ngs when r equi r ed f or  l ocal  c l i mat i c 
condi t i ons.   I n nor t her n c l i mat es,  wher e i ce and 
snow ar e consi der at i ons,  a wat er pr oof  secondar y 
membr ane may be speci f i ed.   Del et e t hi s par agr aph i f  
not  r equi r ed.

**************************************************************************

Vapor  r et ar der  shal l  be [ non- per f or at ed asphal t - sat ur at ed or gani c r oof i ng 
f el t s conf or mi ng t o ASTM D226/ D226M,  Type I I  ( No.  30) . ]  [ pol yet hyl ene 
sheet i ng conf or mi ng t o ASTM D4397.   Pr ovi de a f ul l y  compat i bl e t ape whi ch 
has equal  or  bet t er  wat er  vapor  cont r ol  char act er i st i cs t han t he vapor  
r et ar der  mat er i al . ] Add a non- asphal t i c  under l ayment  as f ol l ows:  Post  
consumer  r ecycl ed cont ent - 35 per cent ;  Thi ckness ASTM D5147/ D5147M- 30 mi l s 
mi n;  Tensi l e st r engt h ASTM D2523 - 25 l bF/ i n mi n;  Sl i p r esi st ance 
ASTM D1970/ D1970M;  pass el ongat i on ASTM D2523;  20 per cent  mi n UV r esi st ance 
I CC- ES AC48- 210 hour s @ 135- 140 degr ees F;  t ensi l e st r engt h af t er  UV 
resistance ASTM D2523- 25 l bF/ i n mi n.   Al so add a non- asphal t i c  sel f - adher ed 
membr ane as f ol l ows:  Pass al l  ASTM D1970/ D1970M t est s pl us:  Post  consumer  
r ecycl ed cont ent - 35 per cent  UV r esi st ance I CC- ES AC48- 210 hour s @ 135- 140 
degr ees F;  t ensi l e st r engt h af t er  UV r esi st ance ASTM D2523- 25 l bF/ i n mi n 
t her mal  st abi l i t y  per  ASTM E28- 260 degr ees F.

2. 6   BI TUMI NOUS COATI NG

Bi t umi nous coat i ng shal l  be col d- appl i ed i ner t - t ype noncor r osi ve compound,  
nomi nal l y f r ee of  sul f ur  component s and ot her  del et er i ous i mpur i t i es.
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2. 7   SEALANT

Pr ovi de seal ant  i n accor dance wi t h CDA A4050 and manuf act ur er ' s 
r ecommendat i ons.   Submi t  descr i pt i ve i nf or mat i on.

2. 8   FASTENERS

**************************************************************************
NOTE:   For  pr oj ect s i n hur r i cane ar eas,  edi t  t hi s 
par agr aph t o pr ovi de t he hi gher  qual i t y  f ast ener  
t ypes r ecommended.

**************************************************************************

Fast ener s i n cont act  wi t h copper  shal l  be copper ,  br ass or  Ser i es 300 
st ai nl ess st eel  capabl e of  r esi st i ng t he speci f i ed wi nd upl i f t  and al l owi ng 
f or  movement  of  r oof  panel  syst em.   Exposed f ast ener s shal l  be copper  and 
shal l  onl y be used at  bat t en caps and cl osur es.   Submi t  t wo sampl es of  each 
t ype t o be used,  wi t h st at ement  r egar di ng i nt ended use.   I f  so r equest ed,  
r andom sampl es of  each t ype of  f ast ener ,  as del i ver ed t o t he pr oj ect  s i t e 
shal l  be t aken i n t he pr esence of  t he Cont r act i ng Of f i cer  and pr ovi ded t o 
t he Cont r act i ng Of f i cer .

PART 3   EXECUTI ON

3. 1   INSTALLATION

**************************************************************************
NOTE:   Lumber  and pl ywood i n cont act  wi t h copper  
wi l l  be non- t r eat ed or  have a " non- cor r osi ve"  
f i r e- r et ar dant  t r eat ment .

**************************************************************************

Copper  shal l  be separ at ed f r om noncompat i bl e met al  and cor r osi ve subst r at es 
wi t h per manent  t ype separ at or s r ecommended by manuf act ur er .   I nst al l  
r oof i ng panel s,  f l ashi ngs and r el at ed accessor i es wi t h appr oved f ast ener s 
i n accor dance wi t h appr oved dr awi ngs and CDA A4050.   Roof i ng component s 
shal l  be set  t r ue t o l i ne and shal l  accur at el y f i t  t oget her  t o f or m 
l eak- pr oof  j oi nt s.   Fol d panel s back t o f or m a hem on conceal ed s i de of  
exposed edges.   For m exposed sur f aces f l at  and f r ee of  buckl es,  waves,  and 
t ool  mar ks.   Pr ovi s i on shal l  be made f or  t her mal  expansi on and 
cont r act i on.   Seams shal l  be uni f or m and neat  wi t h mi ni mum of  sol der ,  wel ds 
and seal ant .   Fast ener s and expansi on pr ovi s i ons shal l  be conceal ed wher e 
possi bl e i n exposed wor k.   Fi el d- cut t i ng of  panel s by t or ch i s not  
permitted.

3. 1. 1   Tolerances

Panel s shal l  be shi mmed and al i gned wi t hi n a t ol er ance of  9 mm i n 12 met er s 
3/ 8 i nch i n 40 f eet  ver t i cal l y  and hor i zont al l y  and wi t hi n 3 mm 1/ 8 i nch 
of f set  of  adj oi ni ng sur f aces and of  ver t i cal  al i gnment  of  mat chi ng pr of i l es.

3. 1. 2   Substrates

Concr et e subst r at es shal l  be made smoot h wi t h a wash of  neat  cement  or  wi t h 
a heavy appl i cat i on of  bi t umi nous coat i ng.   I f  concr et e i s not  nai l abl e,  
set  nai l abl e i nser t s i nt o t he concr et e.   Subst r at es shal l  be c l ean,  smoot h,  
sound,  dr y,  and f r ee of  def ect s and pr oj ect i ons whi ch mi ght  af f ect  t he 
i nst al l at i on.   Pr oj ect i ng nai l s and ot her  t ypes of  f ast ener s shal l  be 
secur e and f l ush wi t h subst r at e.   Roof  openi ngs,  pi pes,  vent s,  and ot her  
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r oof  penet r at i ons shal l  be secur el y set  i n pl ace.

3. 1. 3   Vapor  Ret ar der

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  vapor  r et ar der  i s  
not  r equi r ed.   I f  vapor  r et ar der  i s  r equi r ed keep 
t he appr opr i at e br acket s f or  r oof i ng f el t s or  
polyethylene.

**************************************************************************

[ I nst al l  r oof i ng f el t s i n accor dance wi t h manuf act ur er ' s r ecommendat i ons. ]  
[ I nst al l  a s i ngl e pl y of  0. 254 mm 10 mi l  pol yet hyl ene sheet  or ,  at  t he 
Cont r act or ' s opt i on,  a doubl e pl y of  0. 152 mm 6 mi l  pol yet hyl ene sheet  over  
t he ent i r e suppor t  sur f ace.   Use t ape t o seal  t he edges of  t he sheet s t o 
t he suppor t  sur f ace,  or  t o t he sheet  bel ow.   Sheet  edges shal l  be l apped 
not  l ess t han 150 mm 6 i nches.   Pr ovi de suf f i c i ent  mat er i al  t o avoi d 
i nduci ng st r esses i n t he sheet s due t o st r et chi ng or  bi ndi ng.   Al l  t ear s or  
punct ur es t hat  ar e v i s i bl e i n t he f i ni shed sur f ace at  any t i me dur i ng t he 
const r uct i on pr ocess shal l  be seal ed wi t h t he t ape. ]

3. 1. 4   Sl i p Sheet s

**************************************************************************
NOTE:   Sl i p sheet s ar e r equi r ed f or  al l  
i nst al l at i ons.   Sl i p sheet s must  be i nst al l ed over  
vapor  r et ar der  when vapor  r et ar der  i s  speci f i ed.

**************************************************************************

I nst al l  s l i p sheet s wi t h j oi nt s over l apped a mi ni mum of  50 mm 2 i nches,  and 
secur ed wi t h appr oved f ast ener s.

3. 2   FI ELD TESTI NG

**************************************************************************
NOTE:   Fi el d t est i ng may not  be r equi r ed f or  al l  
pr oj ect s.   Del et e i f  not  r equi r ed.

**************************************************************************

Conduct  [ _____]  r andom f ast ener  pul l  t est s i n ar eas desi gnat ed by t he 
Cont r act i ng Of f i cer .   Fast ener s f or  st r uct ur al  connect i ons shal l  pr ovi de 
t ensi l e and shear  st r engt h of  not  l ess t han 3. 3 kN 750 pounds per  
f ast ener .   Submi t  t est  r epor t s f or  upl i f t  r esi st ance of  t he copper  r oof  
system.

3. 3   CLEANING

Upon compl et i on of  copper  r oof i ng wor k,  r emove gr ease and oi l  f i l ms,  excess 
seal ant s and handl i ng mar ks and c l ean t he wor k i n accor dance wi t h 
manuf act ur er ' s r ecommendat i ons.   Copper  sur f aces shal l  be c l eaned of  
subst ances t hat  woul d i nt er f er e wi t h uni f or m oxi dat i on and weat her i ng.   
Exposed copper  sur f aces shal l  be f r ee of  dent s,  cr eases,  waves,  scr at ch 
mar ks,  and sol der  or  wel d mar ks.

3. 4   PROTECTION

Pr ot ect  copper  r oof i ng wor k t o ensur e t he r oof  i s  wi t hout  damage or  
det er i or at i on.   Roof  panel s and ot her  component s,  whi ch have been damaged 
or  have det er i or at ed beyond successf ul  r epai r ,  shal l  be r epl aced wi t h new 
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copper  sheet  met al wor k.   St or i ng,  wal k i ng,  wheel i ng or  t r ucki ng di r ect l y on 
compl et ed copper  r oof i ng wor k i s not  per mi t t ed.   When r equi r ed,  t empor ar y 
wal kways,  r unways and pl at f or ms f abr i cat ed of  smoot h c l ean boar ds shal l  be 
used t o avoi d damage t o compl et ed copper  wor k.   Mai nt ai n copper  r oof i ng 
wor k i n a c l ean condi t i on unt i l  f i nal  accept ance.

        - -  End of  Sect i on - -
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