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SECTI ON 07 32 14

CLAY TI LE ROOFI NG REPLACEMENT OR REPAI R
04/06

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  c l ay t i l e r oof i ng on hi st or i c 
bui l di ngs whi ch r equi r e r epl acement ,  r ei nst al l at i on,  
or  r epai r  of  c l ay t i l e r oof s.

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

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.
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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 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 C1167 ( 2011)  St andar d Speci f i cat i on f or  Cl ay 
Roof  Ti l es

ASTM C1184 ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Si l i cone Seal ant s

ASTM D146/ D146M ( 2004;  E 2012;  R 2012)  Sampl i ng and 
Test i ng Bi t umen- Sat ur at ed Fel t s and Woven 
Fabr i cs f or  Roof i ng and Wat er pr oof i ng

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 D412 ( 2016)  St andar d Test  Met hods f or  
Vul cani zed Rubber  and Ther mopl ast i c 
El ast omer s -  Tensi on

ASTM D4586/ D4586M ( 2007;  E 2012;  R 2012)  Asphal t  Roof  
Cement ,  Asbest os- Fr ee

NATI ONAL ROOFI NG CONTRACTORS ASSOCI ATI ON ( NRCA)

NRCA Roof Man ( 2017)  The NRCA Roof i ng Manual

SHEET METAL AND AI R CONDI TI ONI NG CONTRACTORS'  NATI ONAL ASSOCI ATI ON 
(SMACNA)

SMACNA 1793 ( 2012)  Ar chi t ect ur al  Sheet  Met al  Manual ,  
7t h Edi t i on

1. 2   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 
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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.

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al 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.

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;  
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 . ] [ f or  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

Cl ay Ti l e Roof i ng Syst ems

  Dr awi ngs showi ng c l ay t i l e i nst al l at i on and appear ance det ai l s ,  
f l ashi ng det ai l s ,  and f ast eni ng det ai l s  f or  t he t i l es.

SD- 03 Pr oduct  Dat a

Cl ay Ti l e Roof i ng Syst ems

  Manuf act ur er ' s  cat al og dat a and i nst al l at i on i nst r uct i ons.

Qualifications

  Document at i on showi ng qual i f i cat i ons of  per sonnel  pr oposed t o 
per f or m t he r oof i ng wor k,  and a l i s t i ng i dent i f y i ng pr i or  
i nst al l at i ons compl et ed by t he Cont r act or .

SD- 04 Sampl es
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Cl ay Roof i ng Ti l e

  One r epr esent at i ve t i l e of  each t ype.

Sealant

 237 mL 8 ounces of  each t ype.

Under l ayment  Membr ane

 300 by 300 mm 1 by 1 f oot  sect i on of  each t ype.

Fasteners

  Repr esent at i ve sampl es of  each f ast ener  wi t h i dent i f y i ng t ags.

SD- 07 Cer t i f i cat es

Materials

  Cer t i f i cat es of  compl i ance at t est i ng t hat  t he mat er i al s meet  
speci f i cat i on r equi r ement s.

1. 3   QUALIFICATIONS

The Cont r act or  shal l  pr ovi de qual i f i ed wor ker s,  t r ai ned and exper i enced i n 
i nst al l i ng c l ay t i l e r oof i ng syst ems of  t hi s conf i gur at i on,  and shal l  
submi t  document at i on of  5 consecut i ve year s of  wor k of  t hi s t ype.   The 
Cont r act or  shal l  be f ami l i ar  wi t h and shal l  per f or m wor k i n accor dance wi t h 
[ SMACNA 1793]  [ NRCA Roof Man] .   A l i s t  of  i nst al l at i ons shal l  be pr ovi ded 
whi ch i dent i f i es when,  wher e,  and f or  whom t he i nst al l at i ons wer e made.

1. 4   DELI VERY,  STORAGE AND HANDLI NG

Mat er i al s shal l  be del i ver ed i n manuf act ur er ' s unopened bundl es and 
cont ai ner s wi t h t he manuf act ur er ' s br and and name mar ked cl ear l y t her eon.   
Ti l es shal l  be st or ed i n accor dance wi t h manuf act ur er ' s pr i nt ed 
i nst r uct i ons.   Rol l  goods shal l  be st or ed on end i n an upr i ght  posi t i on.   
I mmedi at el y bef or e l ayi ng,  r oof i ng f el t  shal l  be st or ed f or  24 hour s i n an 
ar ea mai nt ai ned at  a t emper at ur e not  l ower  t han 10 degr ees C 50 degr ees F.

1. 5   PROJECT/ SI TE CONDI TI ONS

1. 5. 1   Envi r onment al  Requi r ement s

Cl ay t i l e r oof i ng wor k shal l  pr oceed when exi st i ng and f or ecast ed weat her  
condi t i ons per mi t  wor k t o be per f or med i n accor dance wi t h manuf act ur er ' s 
r ecommendat i ons and war r ant y r equi r ement s.

1. 5. 2   Mat er i al  St or age

Mat er i al s shal l  not  be st or ed on r oof  decks i n such a manner  as t o 
over st r ess and/ or  damage t he deck and suppor t i ng st r uct ur e.   Pl aci ng of  
l oads at  mi dspans of  f r ami ng shal l  be avoi ded.   Super i mposed l oads shal l  be 
wel l  di st r i but ed.
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1. 5. 3   Uni t s of  Wor k

Uni t s of  wor k shal l  be est abl i shed,  i ncl udi ng r emoval  of  exi st i ng 
mat er i al s,  pr epar at i on of  exi st i ng sur f aces and appl i cat i on of  under l ayment  
and nai l er s,  and r el at ed t empor ar y and/ or  per manent  f l ashi ng so t hat  i t  can 
be compl et ed pr i or  t o t he end of  each wor ki ng day.

1. 5. 4   Tempor ar y Pr ot ect i on Mat er i al s

Mat er i al s shal l  be pr ovi ded and mai nt ai ned on t he s i t e at  al l  t i mes f or  
t empor ar y r oof i ng,  f l ashi ng,  and ot her  pr ot ect i on when del ays and/ or  
changed weat her  condi t i ons do not  per mi t  compl et i on of  each uni t  of  wor k 
pr i or  t o t he end of  each wor ki ng day.   Mat er i al s whi ch have been used f or  
t empor ar y r oof i ng,  f l ashi ng and ot her  pr ot ect i on shal l  be r emoved and 
discarded.

1. 6   WARRANTY

A mat er i al  and l abor  war r ant y shal l  be f ur ni shed agai nst  def ect s i n 
mat er i al  and wor kmanshi p t hat  af f ect  t he appear ance,  l eak r esi st ance,  and 
at t achment  of  c l ay t i l e r oof  assembl y,  i ncl udi ng r el at ed met al  f l ashi ng f or  
a per i od of  10 year s f r om dat e of  f i nal  accept ance of  t he wor k.   War r ant y 
shal l  al so cover  t he bl ow- of f  at  wi nd gust s up t o,  and i ncl udi ng,  [ _____]  
km/ hour  mph.

PART 2   PRODUCTS

2. 1   MATERIALS

**************************************************************************
NOTE:   Edi t  t hese par agr aphs t o meet  pr oj ect  
requirements.

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

2. 1. 1   Exi st i ng Cl ay Ti l e

I nt act  and ser vi ceabl e exi st i ng c l ay t i l es shal l  be sal vaged and r eused 
whenever  possi bl e.   New cl ay t i l es bei ng i ncor por at ed i nt o exi st i ng c l ay 
t i l e r oof s shal l  mat ch exi st i ng as c l osel y as possi bl e.   Cl ay t i l es f r om 
t he same manuf act ur er  as t he or i gi nal  shal l  be used i f  possi bl e.

2. 1. 2   Cl ay Roof i ng Ti l e

Cl ay r oof i ng t i l e shal l  be mi ni mum Gr ade 1 t i l e conf or mi ng t o ASTM C1167.   
Ti l e shal l  be [ one- pi ece bar r el ]  [ t wo- pi ece bar r el ]  [ f l at  shi ngl e]  
[ i nt er l ocki ng shi ngl e]  t ype i n t he f ol l owi ng pat t er n:   [ _____] .   Ti l e shal l  
be [ gl azed]  [ ungl azed] .

2. 1. 2. 1   Colors

Cl ay t i l e col or  shal l  be [ i n accor dance wi t h Sect i on 09 06 00 SCHEDULES FOR 
FI NI SHES]  [ _____] .

2. 1. 2. 2   Fittings

Cl ay t i l e f i t t i ngs shal l  be of  t he f ol l owi ng t ypes as r equi r ed by 
manuf act ur er ' s i nst r uct i ons:  eave -  [ eave c l osur e]  [ under  eave] ;  gabl e -  
[ end band]  [ gabl e r ake] ;  r i dge -  [ r i dge]  [ c l osed r i dge end]  [ r i dge/ hi p 
t er mi nal ] ;  hi p -  [ cut  hi p]  [ hi p r ol l ]  [ hi p st ar t er ]  [ r i dge/ hi p t er mi nal ] ;  
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val l ey -  [ cut  val l ey]  [ c l osed val l ey] .

2. 1. 3   Under l ayment  Membr ane

An under l ayment  membr ane shal l  be f ur ni shed on sur f aces t o be cover ed wi t h 
t i l e.   Membr ane shal l  consi st  of  [ asphal t - sat ur at ed f el t ]  [ and]  [ hi gh 
st r engt h composi t e sel f - adher i ng membr ane] .

2. 1. 3. 1   Roof i ng Fel t

Roof i ng f el t  shal l  be asphal t - sat ur at ed r ag f el t ,  Type I I ,  No.  30 asphal t  
f el t  i n accor dance wi t h ASTM D226/ D226M.

2. 1. 3. 2   El ast omer i c Membr ane Under l ayment

El ast omer i c membr ane shal l  be a col d appl i ed composi t e sel f - adher i ng 
membr ane,  mi ni mum 0. 10 mm 0. 004 i nch t hi ck,  hi gh st r engt h pol yet hyl ene f i l m 
wi t h s l i p r esi st ant  embossi ng,  coat ed on one si de wi t h a t hi ck l ayer  of  
adhesi ve- consi st ency r ubber i zed asphal t ,  i nt er wound wi t h a di sposabl e 
s i l i cone coat ed r el ease sheet .   The t ensi l e st r engt h and el ongat i on val ues 
shal l  be not  l ess t han 1724 kPa 250 psi  when t est ed i n accor dance wi t h 
ASTM D412 and pl i abi l i t y  shal l  be unaf f ect ed when t est ed i n accor dance wi t h 
ASTM D146/ D146M.

2. 1. 3. 3   El ast omer i c Membr ane Accessor i es

Two component  ur et hane,  mast i c and pr i mer  shal l  be as appr oved by t he 
membr ane manuf act ur er .   Fl ashi ng,  expansi on j oi nt  cover s,  t empor ar y UV 
pr ot ect i on and cor ner  f i l l et s shal l  be as r ecommended by t he membr ane 
manufacturer.

2. 1. 4   Fasteners

2. 1. 4. 1   Nails

Nai l s shal l  be sol i d copper ,  Number  11 gauge nai l s ,  mi ni mum 8 mm 5/ 16 i nch 
head.   Nai l s shal l  be of  suf f i c i ent  l engt h t o adequat el y penet r at e t he r oof  
sheathing.

2. 1. 4. 2   Mi scel l aneous Fast ener s

Mi scel l aneous f ast ener s may i ncl ude but  ar e not  l i mi t ed t o:  wi nd l ocks,  
hur r i cane cl i ps,  t i l e at t achment  br acket s,  t i l e nai l s,  t wi st ed wi r e 
( t i l e- t i e) ,  deck anchor  syst ems,  and f l ashi ng c l eat s.   Fast ener s shal l  be 
made of  sol i d copper  ( wi nd l ocks and hur r i cane cl i ps can be made of  
st ai nl ess st eel ) .

2. 1. 5   Flashing

Fl ashi ng shal l  be 0. 57 kg 20 ounce,  l i ght  col d- r ol l ed t emper  ( H00)  copper  
conf or mi ng t o ASTM B370.   Li ke met al s shal l  be used on al l  component s of  
f ast eni ng syst ems and f l ashi ng i n or der  t o avoi d gal vani c act i on.   Fl ashi ng 
shal l  be i n accor dance wi t h t he r equi r ement s as speci f i ed i n Sect i on 
07 60 00 FLASHI NG AND SHEET METAL.

2. 1. 6   Pl ast i c Cement

Pl ast i c cement  f or  gabl e r akes,  hi p r ol l s ,  r i dges,  st r i nger s and ot her  
condi t i ons shal l  be non- r unni ng,  heavy body pl ast i c cement  composed of  
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i ngr edi ent s compl yi ng wi t h ASTM D4586/ D4586M.

2. 1. 7   Sealant

Seal ant ,  when used i n l i eu of  pl ast i c cement ,  shal l  be s i l i cone i n 
accor dance wi t h ASTM C1184.

2. 1. 8   Mortar

Mor t ar  f or  f i l l i ng t he openi ngs of  cut  val l ey t i l es shal l  consi st  of  1 par t  
por t l and cement  t o 3 par t s damp pl ast er  sand,  and shal l  be col or ed t o t he 
near est  possi bl e mat ch wi t h t he col or  of  t he t i l e.

2. 1. 9   Wood St r i ps

Wood st r i ps f or  nai l er s,  bat t ens,  cant  st r i ps,  and eave st r i ps shal l  be of  
f oundat i on gr ade r edwood or  pr eser vat i ve t r eat ed Dougl as f i r .   Si zes and 
l engt hs shal l  be pr ovi ded per  t i l e manuf act ur er ' s i nst al l at i on det ai l s .

2. 1. 10   Snow Guar ds

**************************************************************************
NOTE:   Snow guar ds ar e necessar y accessor i es f or  
most  t i l e r oof s i n sect i ons of  t he count r y wher e 
masses of  snow and i ce accumul at e on t he r oof  t hat  
can s l i de f r om t he r oof  ont o l ower  r oof  sur f aces and 
gut t er s.   Snow guar ds ar e manuf act ur ed i n var i ous 
f or ms,  and each t ype r equi r es di f f er ent  met hods of  
appl i cat i on.   Edi t  t o omi t  t hi s par agr aph i f  not  
necessar y t o meet  pr oj ect  r equi r ement s.

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

Snow guar ds whi ch ar e compat i bl e wi t h t he r oof  t i l e shal l  be pr ovi ded as 
indicated.

PART 3   EXECUTI ON

3. 1   PROTECTI ON OF ROOF SURFACES

Equi pment  ( such as padded r i dge l adder s)  and t echni ques shal l  be used whi ch 
pr event  damage t o r oof  as a r esul t  of  f oot  or  mat er i al  t r af f i c .   Cont r act or  
shal l  be r esponsi bl e f or  cont r ol l i ng br eakage of  new or  exi st i ng t i l e 
beyond what  i s  i ndi cat ed.   The pr ogr essi on of  wor k shal l  be l ai d out  and 
pr esent ed t o t he Cont r act i ng Of f i cer  t o pr event  ot her  t r ades f r om wor ki ng 
on or  above compl et ed r oof i ng.   Per sonnel  who ar e wor ki ng on t he r oof  shal l  
have pr oper  shoes whi ch wi l l  not  f ur t her  damage t i l es and shoe sol es shal l  
be made of  a mat er i al  whi ch wi l l  ai d i n pr event i ng f al l s .

3. 2   TI LE REMOVAL

Wher e wor k i nvol ves par t i al  r epl acement  or  r epai r  of  r oof ,  Cont r act or  shal l  
ver i f y each t i l e f or  t i ght ness and cont i nued use.   Ti l es whi ch have been 
i dent i f i ed f or  r epl acement  or  r e- i nst al l at i on shal l  be mar ked f or  appr oval  
wi t hi n 30 days of  Not i ce t o Pr oceed.   Ti l es i dent i f i ed f or  r emoval  shal l  be 
mar ked wi t h a non- dest r uct i ve col or  mar k whi ch can be easi l y r emoved.   
Ti l es f ast ened wi t h non- copper  f ast ener s shal l  be r e- f ast ened wi t h pr oper  
copper  f ast ener s.
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3. 3   PREPARATI ON OF SURFACES

Roof  deck sur f aces shal l  be smoot h,  c l ean,  f i r m,  dr y,  and f r ee f r om l oose 
boar ds,  l ar ge cr acks,  and pr oj ect i ng ends t hat  mi ght  damage t he r oof i ng.   
For ei gn par t i c l es shal l  be c l eaned f r om al l  i nt er l ocki ng ar eas t o ensur e 
pr oper  seat i ng and t o pr event  wat er  dammi ng.   Pr i or  t o i nst al l at i on of  
t i l e,  vent s and ot her  pr oj ect i ons t hr ough r oof s shal l  be pr oper l y f l ashed 
and secur ed i n posi t i on,  and pr oj ect i ng nai l s shal l  be dr i ven f i r ml y home.

3. 4   ROOFI NG FELT

3. 4. 1   St andar d Appl i cat i on

Fel t  shal l  be l ai d i n hor i zont al  l ayer s on deck ar eas t o be cover ed wi t h 
t i l e.   Two l ayer s of  No.  30 f el t  shal l  be appl i ed.   Two l ayer s shal l  be r un 
down val l ey,  r i dges,  and hi ps.   Appl i cat i ons shal l  be doubl ed on r ough 
sur f aces and over l apped 300 mm 12 i nches on hi ps,  val l eys,  and r i dges.   
Membr anes l appi ng val l ey f el t s shal l  be set  i n mast i c.   Joi nt s shal l  be 
l apped 63 mm 2- 1/ 2 i nches hor i zont al l y  and 150 mm 6 i nches ver t i cal l y .   
Fel t  shal l  be car r i ed 150 mm 6 i nches up ver t i cal  sur f aces and 100 mm 4 
i nches over  gut t er s.   Edges shal l  be f ast ened wi t h cor r osi on- r esi st ant ,  12 
gauge,  9. 5 mm 3/ 8 i nch head st andar d r oof i ng nai l s  on 150 mm 6 i nch 
cent er s.   Fel t  shal l  be pr eser ved unbr oken.

3. 4. 2   Speci al  Appl i cat i ons

Low pi t ch r oof s shal l  have t wo l ayer s of  f el t  i nst al l ed and shal l  be 
sol i dl y mopped bet ween f el t  l ayer s and on t op of  f el t  l ayer s wi t h 11. 3 kg 
per  9. 3 sq.  met er  25 pounds per  squar e of  hot  asphal t .

3. 5   ELASTOMERI C MEMBRANE UNDERLAYMENT

**************************************************************************
NOTE:   A composi t e sel f - adher i ng membr ane wi l l  be 
used i n ar eas wher e i ce bui l d- up ( i ce dams)  and wi nd 
dr i ven r ai ns ar e pot ent i al  pr obl ems.   I n such ar eas,  
under l ayment  i nst al l at i on wi l l  be det ai l ed on t he 
dr awi ngs.   Edi t  t hese par agr aphs t o meet  pr oj ect  
requirements.

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

3. 5. 1   Sur f ace Pr epar at i on

Dust ,  di r t ,  l oose nai l s or  ot her  pr ot r usi ons shal l  be r emoved.   Pr i mi ng i s 
not  r equi r ed f or  wood or  met al  sur f aces but  i s  necessar y on concr et e or  
masonr y sur f aces.

3. 5. 2   Primer

Pr i mer  shal l  be appl i ed at  a cover age r at e of  6- 9 sq.  met er s/ L 250- 350 sq.  
f t . / gal . .   Pr i mer  shal l  be appl i ed by spr ay or  pai nt  r ol l er .

3. 5. 3   Temperature

Membr ane shal l  be appl i ed onl y i n f ai r  weat her  when ai r  and sur f ace 
t emper at ur es ar e above 5 degr ees C 40 degr ees F.
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3. 5. 4   Membr ane Appl i cat i on

Membr ane shal l  be appl i ed accor di ng t o manuf act ur er ' s i nst r uct i ons.   
Membr ane shal l  be adher ed di r ect l y t o r oof  deck.   Pi ne wood decks shal l  be 
cover ed wi t h mi ni mum 6 mm 1/ 4 i nch pl ywood pr i or  t o r ecei v i ng membr ane 
cover age.   Membr ane shal l  be cut  i nt o 3 t o 4. 5 met er  10 t o 15 f oot  l engt hs 
and shal l  be r e- r ol l ed.   The r el ease paper  shal l  be peel ed back 300 t o 600 
mm 1 t o 2 f eet  and t he membr ane shal l  be al i gned on t he l ower  edge of  t he 
r oof  and t he f i r st  300 t o 600 mm 1 t o 2 f eet  shal l  be pl aced.   The r el ease 
paper  under  t he membr ane shal l  be pul l ed and peel ed f r om t he membr ane.   The 
membr ane shal l  be pr essed i n pl ace.   Lower  edges shal l  be r ol l ed f i r ml y 
wi t h a wal l paper  or  hand r ol l er .   For  i ce dam pr ot ect i on,  membr ane shal l  be 
appl i ed t o r each a poi nt  above t he hi ghest  expect ed l evel  of  i ce dams.   
Ends and edges shal l  be over l apped a mi ni mum of  150 mm 6 i nches.   Membr ane 
shal l  not  be f ol ded ont o an exposed f ace of  t he r oof  edge.

3. 5. 5   Val l ey and Ri dge Appl i cat i on

The membr ane shal l  be cut  i nt o 1. 2 t o 1. 8 met er  4 t o 6 f oot  l engt hs.   The 
r el ease paper  shal l  be peel ed and t he sheet  cent er ed over  t he val l ey or  
r i dge,  dr aped and pr essed i n pl ace wor ki ng f r om t he cent er  of  t he val l ey or  
r i dge out war d i n each di r ect i on.   For  val l eys,  membr ane shal l  be appl i ed 
st ar t i ng at  t he l ow poi nt  and wor ki ng upwar ds.   Sheet s shal l  over l ap a 
mi ni mum of  150 mm 6 i nches.

3. 5. 6   Ver t i cal  Membr ane Fl ashi ngs

Ver t i cal  wal l  i nst al l at i ons shal l  r ecei ve pr i mer  pr i or  t o t he appl i cat i on 
of  membr ane.   Pr i mer  shal l  be appl i ed at  a cover age r at e of  6- 9 sq.  met er s/ L
 250- 350 sq.  f t . / gal . .   Membr ane shal l  be t ur ned up wal l s and dor mer s as 
i ndi cat ed on t he dr awi ngs.   Ver t i cal  membr ane t er mi nat i ons shal l  be 
mechani cal l y f ast ened.   Ver t i cal  t er mi nat i ons shal l  r ecei ve a t r owel i ng of  
mast i c as appr oved by t he membr ane manuf act ur er .   Membr ane may be f ol ded 
ont o t he f asci a,  pr ovi ded i t  wi l l  be cover ed by a gut t er  met al  edge or  
ot her  mat er i al .

3. 5. 7   Protection

El ast omer i c membr ane under l ayment  shal l  not  be l ef t  per manent l y exposed t o 
sunl i ght .   Membr ane shal l  be cover ed wi t h exposed r oof i ng mat er i al s  as soon 
as possi bl e.   Membr ane damaged due t o exposur e t o sunl i ght  shal l  be pat ched 
pr i or  t o t he appl i cat i on of  f i nal  r oof  cover i ng.

3. 6   METAL FLASHI NG

Met al  f l ashi ng shal l  be as shown at  i nt er sect i ons of  ver t i cal  or  pr oj ect i ng 
sur f aces t hr ough t he r oof  or  agai nst  whi ch t he r oof  abut s,  such as wal l s,  
par apet s,  dor mer s,  and si des of  chi mneys.   Fl ashi ng i nst al l at i on shal l  be 
i n accor dance wi t h Sect i on 07 60 00 FLASHI NG AND SHEET METAL.

3. 7   CLAY ROOFI NG TI LE ( GENERAL)

**************************************************************************
NOTE:   To ensur e a wat er t i ght  r oof  syst em,  st r i c t  
obser vance of  mi ni mum pi t ch r equi r ement  i s  
necessar y.   Mi ni mum r oof  pi t ches f or  t he di f f er ent  
t ypes of  c l ay t i l e shal l  be:   one- pi ece bar r el :  
4: 12;  t wo- pi ece bar r el :   5: 12;  f l at  shi ngl e:   5: 12;  
i nt er l ocki ng shi ngl e:   3: 12.
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**************************************************************************

3. 7. 1   Repai r  and Repl acement

Exi st i ng r eusabl e c l ay t i l es r emoved f r om t he r epai r  ar ea shal l  be 
i nt er mi ngl ed wi t h new cl ay t i l es t o pr ovi de a smoot h v i sual  t r ansi t i on 
bet ween new and exi st i ng ar eas.

3. 7. 2   Hi gh or  Low Sl ope Pi t ches

Ti l es [ on r oof  s l opes of  l ess t han 3: 12 shal l  be appl i ed over  i ndi cat ed 
under l ayment  on sol i d decki ng. ]  [ on ext r emel y st eep or  ver t i cal  
appl i cat i ons,  shal l  have t he but t  of  each t i l e set  wi t h mast i c or  seal ant ,  
and pl aced wher e i t  wi l l  not  be seen.   The mast i c or  seal ant  shal l  not  
st ai n t he sur f ace of  t he t i l e.   Copper  " hur r i cane cl i ps"  may be i nst al l ed 
i nst ead of  usi ng mast i c or  seal ant . ]

3. 7. 3   Roof  Decks and Fast ener s

Ti l e shal l  be f ast ened t o r oof  deck mat er i al s as f ol l ows:

DECK FASTENER

Plywood Sl at er ' s r i ng shank nai l .   Poi nt  shal l  j ust  penet r at e 
t hr ough under si de of  deck.

Pl ank boar d Sl at er ' s pl ai n shank nai l ,  at  l east  25 m 1 i nch or  mor e i n 
37 mm 1- 1/ 2 i nch t hi ckness shal l  not  penet r at e deck.

Gypsum pl ank or  
Nai l abl e Concr et e

St ai nl ess st eel  or  s i l i cone br onze nai l s wi t h spi r al  t hr eads,
 37 or  50 mm 1- 1/ 2 or  2 i nch l ong.   Nai l  shal l  penet r at e 
deck at  l east  1/ 2 t hi ckness but  no mor e t han 3/ 4.   Under si de 
of  deck shal l  not  be penet r at ed.   I f  deck mat er i al  i s  ol d 
and excessi vel y har d,  smoot h shank shal l  be used.

Metal Sheet  met al  scr ew and mast i c

Fi br ous cement Ti l e- t i e syst em

Not e:   Al l  f ast eni ng and f l ashi ng met al s shal l  be of  l i ke mat er i al  i n or der  t o 
avoi d gal vani c act i on.

3. 7. 4   Pour ed Concr et e Deck

Pour ed concr et e decks shal l  have embedded 25 by 50 mm 1 by 2 i nch bevel ed 
wood st r i ps,  ext endi ng f r om eave t o r i dge,  spaced 500 mm 20 i nches on 
cent er s.   Concr et e shal l  be smoot h and f l ush wi t h st r i ps.   Fel t s wei ghi ng 
23 kg per  9. 3 sq.  met er s 50 l bs.  per  100 squar e f eet  shal l  be f ast ened wi t h 
l at h nai l ed over  embedded st r i ps.    Twent y f i ve by 50 mm One by 2 i nch wood 
st r i ps,  spaced t o sui t  t i l e,  shal l  be appl i ed hor i zont al l y  acr oss l at h.   
Ti l e shal l  t hen be l ai d as di r ect ed f or  a sheat hed r oof .

3. 7. 5   Chal k Li nes

Hor i zont al  and ver t i cal  gui de l i nes shal l  be chal ked on t he membr ane t o 
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assur e pr oper  appear ance.   The chal k l i nes shal l  be spaced by measur i ng t he 
del i ver ed t i l es f or  aver age l engt h and wi dt h exposur es.   An exposur e l engt h 
of  6 mm 1/ 4 i nch beyond t he aver age shal l  not  be exceeded.

3. 8   ONE- PI ECE BARREL TI LE APPLI CATI ON

3. 8. 1   Wood St r i ps

Wood st r i nger s,  25 mm 1 i nch wi de and of  pr oper  hei ght ,  shal l  be appl i ed on 
hi ps and r i dges t o car r y hi p r ol l  and r i dge.   A 25 by 50 mm 1 by 2 i nch 
st r i p shal l  be appl i ed f or  end bands.   A 25 by 50 mm 1 by 2 i nch cant  st r i p 
shal l  be appl i ed at  eaves i f  eave c l osur es ar e not  speci f i ed.

3. 8. 2   Ti l e Appl i cat i on

a.   Eave cl osur es shal l  be i nst al l ed f i r st .

b.   Ti l es shal l  be l ai d t o st r ai ght  l i nes par al l el  t o gr ound l evel  and 
shal l  be l apped 75 mm 3 i nches ver t i cal l y .

c.   Each t i l e shal l  be f ast ened wi t h t he quant i t y of  nai l s ,  wi nd l ocks 
and/ or  hur r i cane cl i ps r ecommended by t he manuf act ur er  f or  t he 
speci f i ed r oof  s l ope,  bui l di ng hei ght ,  and wi nd vel oci t y.

d.   Nai l s on t i l es over l appi ng sheet  met al wor k shal l  not  punct ur e t he sheet  
met al .   Ti l es over l appi ng sheet  met al  shal l  be f ast ened wi t h copper  
wi r e and pl ast i c  cement .

e.   Gabl e r akes shal l  be cement ed t o f i el d t i l es and f ast ened wi t h nai l s.

f .   Hi p r ol l s  shal l  be cement ed i n l aps and f ast ened wi t h 50 mm 2 i nch 
copper  nai l s.

g.   Ri dges shal l  be cement ed and f ast ened wi t h 63 mm 2- 1/ 2 i nchcopper  nai l s 
i n l aps and wher e t hey r est  on r oof  t i l es.

h.   Wher e t i l es j oi n hi p st r i nger s t hey shal l  be made wat er pr oof  wi t h 
f l ashi ng cement .

i .   When hi p st ar t er  and cl osed r i dge end f i t t i ngs have not  been speci f i ed,  
t he voi ds at  ends of  hi ps and r i dges shal l  be f i l l ed wi t h mor t ar  
col or ed t o near est  mat ch of  t i l e col or .

j .   Ti l e i n cont act  wi t h cement  mor t ar  shal l  be i mmer sed i n wat er  f or  at  
l east  2 mi nut es bef or e l ayi ng.

k.   When r i dge angl es and hi p/ r i dge t er mi nal s ar e not  ot her wi se speci f i ed,  
t hey shal l  be mi t er ed on j ob,  nai l ed or  wi r ed,  and set  i n pl ast i c 
cement.  

l .   When shor t  cour se t i l es ar e not  ot her wi se speci f i ed f or  r af t er s whi ch 
do not  accommodat e f ul l  cour ses,  t hey shal l  be cut  and dr i l l ed on j ob 
by r oof er  unl ess a pl us or  mi nus 25 mm 1 i nch adj ust ment  of  r egul ar  
t i l e over hang at  eave i s suf f i c i ent .
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3. 9   TWO- PI ECE BARREL TI LE APPLI CATI ON

3. 9. 1   Wood St r i ps

Wood st r i nger s,  25 mm 1 i nch wi de and of  pr oper  hei ght ,  shal l  be appl i ed on 
hi ps and r i dges t o car r y hi p r ol l  and r i dge.   A 25 by 88 mm 1 by 3- 1/ 2 i nch 
st r i p shal l  be appl i ed and spaced appr opr i at el y f or  cover s.   When cover s 
ar e l ai d at  r andom exposur e,  st r i ps shal l  be 25 by 100 mm 1 by 4 i nches.   
At  f i r st  r ow of  cover  t i l e af t er  gabl e r ol l ,  a r egul ar  nai l i ng st r i p shal l  
be appl i ed wi t h an adj acent  50 by 50 mm 2 by 2 i nch nai l i ng st r i p al ong 
r ake s i de.   A 25 by 50 mm 1 by 2 i nch cant  st r i p shal l  be appl i ed at  eaves 
i f  eave c l osur es ar e not  speci f i ed.

3. 9. 2   Ti l e Appl i cat i on

a.   Eave cl osur es shal l  be i nst al l ed f i r st .

b.   Ti l es shal l  be l ai d t o st r ai ght  l i nes par al l el  t o gr ound l evel ,  and 
shal l  be l apped 75 mm 3 i nches ver t i cal l y .

c.   Each t i l e shal l  be f ast ened wi t h t he quant i t y of  nai l s ,  wi nd l ocks 
and/ or  hur r i cane cl i ps r ecommended by t he manuf act ur er  f or  t he 
speci f i ed r oof  s l ope,  bui l di ng hei ght ,  and wi nd vel oci t y.

d.   Ti l es over l appi ng sheet  met al wor k shal l  have t he nai l s so pl aced as t o 
avoi d punct ur i ng t he sheet  met al .   Ti l es over l appi ng sheet  met al  shal l  
be f ast ened wi t h copper  wi r e and pl ast i c cement .

e.   When t i l e i s  appl i ed t i ght  met hod,  shor t  cour se cover s shal l  be 
i nst al l ed over  r egul ar  pans at  eave and r egul ar  cover s over  shor t  
cour se pans at  r i dge.   Top edge of  cover s shal l  abut  bot t om edge of  
pans i n t he succeedi ng cour se t hr oughout  t he r oof .

f .   When cover s ar e l ai d at  r andom exposur e,  10 per cent  ext r a cover s i n t he 
f i r st  t hr ee cour ses at  eave shal l  be used t o avoi d hor i zont al  and 
di agonal  l i nes and mai nt ai n t hi s ef f ect  t hr oughout  r oof .

g.   Gabl e r akes shal l  be cement ed t o f i el d t i l es and f ast ened wi t h nai l s.

h.   Hi p r ol l s  shal l  be cement ed i n l aps and f ast ened wi t h 50 mm 2 i nch 
copper  nai l s.

i .   Ri dges shal l  be cement ed and f ast ened wi t h 63 mm 2- 1/ 2 i nchcopper  nai l s 
i n l aps and wher e t hey r est  on r oof  t i l es.

j .   Wher e t i l es j oi n hi p st r i nger s t hey shal l  be made wat er pr oof  wi t h 
f l ashi ng cement .

k.   When hi p st ar t er  and cl osed r i dge end f i t t i ngs have not  been speci f i ed,  
t he voi ds at  ends of  hi ps and r i dges shal l  be f i l l ed wi t h mor t ar  
col or ed t o near est  mat ch of  t i l e col or .

l .   Ti l e i n cont act  wi t h cement  mor t ar  shal l  be i mmer sed i n wat er  f or  at  
l east  2 mi nut es bef or e l ayi ng.

m.   When r i dge angl es and hi p/ r i dge t er mi nal s have not  been speci f i ed,  t hey 
shal l  be mi t er ed on j ob,  nai l ed or  wi r ed,  and set  i n pl ast i c cement .

n.   When shor t  cour se t i l es ar e not  ot her wi se speci f i ed f or  r af t er s whi ch 
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do not  accommodat e f ul l  cour ses,  t hey shal l  be cut  and dr i l l ed on j ob 
by r oof er  unl ess a pl us or  mi nus 25 mm 1 i nch adj ust ment  of  r egul ar  
t i l e over hang at  eave i s suf f i c i ent .

3. 10   FLAT SHI NGLE TI LE APPLI CATI ON

3. 10. 1   Wood St r i ps

Wood st r i nger s,  25 mm 1 i nch wi de and of  pr oper  hei ght ,  shal l  be appl i ed on 
hi ps and r i dges t o car r y hi p r ol l  and r i dge.   A 18 by 25 mm 3/ 4 by 1 i nch 
cant  st r i p shal l  be appl i ed at  eaves.

3. 10. 2   Ti l e Appl i cat i on

a.   Ti l es shal l  be l ai d t o st r ai ght  l i nes par al l el  t o gr ound l evel ,  l apped 
75 mm 3 i nch ver t i cal l y .

b.   Each t i l e shal l  be f ast ened wi t h t he quant i t y of  nai l s ,  wi nd l ocks 
and/ or  hur r i cane cl i ps r ecommended by t he manuf act ur er  f or  t he 
speci f i ed r oof  s l ope,  bui l di ng hei ght ,  and wi nd vel oci t y.

c.   Nai l s on t i l es over l appi ng sheet  met al wor k shal l  not  punct ur e t he sheet  
met al .   Ti l es over l appi ng sheet  met al  shal l  be f ast ened wi t h copper  
wi r e and pl ast i c  cement .

d.   Gabl e r akes shal l  be cement ed t o f i el d t i l es and f ast ened wi t h nai l s.

e.   Hi p r ol l s  shal l  be cement ed i n l aps and f ast ened wi t h 50 mm 2 i nch 
copper  nai l s.

f .   Ri dges shal l  be cement ed and f ast ened wi t h 63 mm 2- 1/ 2 i nchcopper  nai l s 
i n l aps and wher e t hey r est  on r oof  t i l es.

g.   Wher e t i l es j oi n hi p st r i nger s t hey shal l  be made wat er pr oof  wi t h 
f l ashi ng cement .

h.   Voi ds at  ends of  hi ps and r i dges shal l  be f i l l ed wi t h mor t ar  col or ed t o 
near est  mat ch of  t i l e col or .

i .   Ti l e i n cont act  wi t h cement  mor t ar  shal l  be i mmer sed i n wat er  f or  at  
l east  2 mi nut es bef or e l ayi ng.

j .   Ri dge angl es and hi p/ r i dge t er mi nal s shal l  be mi t er ed on j ob,  nai l ed or  
wi r ed,  and set  i n pl ast i c cement .

k.   When shor t  cour se t i l es ar e not  ot her wi se speci f i ed f or  r af t er s whi ch 
do not  accommodat e f ul l  cour ses,  t hey shal l  be cut  and dr i l l ed on j ob 
by r oof er  unl ess a pl us or  mi nus 25 mm 1 i nch adj ust ment  of  r egul ar  
t i l e over hang at  eave i s suf f i c i ent .

3. 11   I NTERLOCKI NG SHI NGLE TI LE APPLI CATI ON

3. 11. 1   Wood St r i ps

Wood st r i nger s,  25 mm 1 i nch wi de and of  pr oper  hei ght ,  shal l  be appl i ed on 
hi ps and r i dges t o car r y hi p r ol l  and r i dge.   A 22 by 25 mm 7/ 8 by 1 i nch 
cant  st r i p shal l  be appl i ed at  eaves.
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3. 11. 2   Ti l e Appl i cat i on

a.   Ti l es shal l  be l ai d t o st r ai ght  l i nes par al l el  t o gr ound l evel ,  l apped 
75 mm 3 i nches ver t i cal l y .

b.   Each t i l e shal l  be f ast ened wi t h t he quant i t y of  nai l s ,  wi nd l ocks 
and/ or  hur r i cane cl i ps r ecommended by t he manuf act ur er  f or  t he 
speci f i ed r oof  s l ope,  bui l di ng hei ght ,  and wi nd vel oci t y.

c.   Nai l s on t i l es over l appi ng sheet  met al wor k shal l  not  punct ur e t he sheet  
met al .   Ti l es over l appi ng sheet  met al  shal l  be f ast ened wi t h copper  
wi r e and pl ast i c  cement .

d.   Gabl e r akes shal l  be cement ed t o f i el d t i l es and f ast ened wi t h nai l s.

e.   Hi p r ol l s  shal l  be cement ed and f ast ened wi t h 50 mm 2 i nchcopper  nai l s 
i n l aps.

f .   Ri dges shal l  be cement ed and f ast ened wi t h 63 mm 2- 1/ 2 i nchcopper  nai l s 
i n l aps and wher e t hey r est  on r oof  t i l es.

g.   Wher e t i l es j oi n hi p st r i nger s t hey shal l  be made wat er pr oof  wi t h 
f l ashi ng cement .

h.   Voi ds at  ends of  hi ps and r i dges shal l  be f i l l ed wi t h mor t ar  col or ed t o 
near est  mat ch of  t i l e col or .

i .   Ti l e i n cont act  wi t h cement  mor t ar  shal l  be i mmer sed i n wat er  f or  at  
l east  2 mi nut es bef or e l ayi ng.

j .   Ri dge angl es and hi p/ r i dge t er mi nal s shal l  be mi t er ed on j ob,  nai l ed or  
wi r ed,  and set  i n pl ast i c cement .

k.   When shor t  cour se t i l es ar e not  ot her wi se speci f i ed f or  r af t er s whi ch 
do not  accommodat e f ul l  cour ses,  t hey shal l  be cut  and dr i l l ed on j ob 
by r oof er  unl ess a pl us or  mi nus 25 mm 1 i nch adj ust ment  of  r egul ar  
t i l e over hang at  eave i s suf f i c i ent .

        - -  End of  Sect i on - -
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