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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  c l ay and concr et e r oof i ng t i l es and 
underlayments.

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) .

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

**************************************************************************
NOTE:   " The NRCA St eep Roof i ng Manual , "  Nat i onal  
Roof i ng Cont r act or s Associ at i on,  6250 Ri ver  Road,  
Rosemont ,  I L 60018,  may be consul t ed by t he desi gner  
f or  a mor e det ai l ed descr i pt i on of  t he t i l e r oof i ng 
installation.

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

**************************************************************************
NOTE:   On t he dr awi ngs,  show:

1.   Pi t ch of  subst r at e/ t i l e r oof i ng.

2.   Roof  edge,  r ake,  r i dge,  val l ey,  and 
i nt er sect i ons wi t h ver t i cal  sur f aces.

**************************************************************************
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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.
 
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.

AMERI CAN WOOD PROTECTI ON ASSOCI ATI ON ( AWPA)

AWPA C1 ( 2003)  Al l  Ti mber  Pr oduct s -  Pr eser vat i ve 
Tr eat ment  by Pr essur e Pr ocesses

ASTM I NTERNATI ONAL ( ASTM)

ASTM C1167 ( 2011;  R 2017)  St andar d Speci f i cat i on f or  
Cl ay Roof  Ti l es

ASTM C1177/ C1177M ( 2017)  St andar d Speci f i cat i on f or  Gl ass 
Mat  Gypsum Subst r at e f or  Use as Sheat hi ng

ASTM C270 ( 2014a)  St andar d Speci f i cat i on f or  Mor t ar  
f or  Uni t  Masonr y

ASTM C67/ C67M ( 2018)  St andar d Test  Met hods f or  Sampl i ng 
and Test i ng Br i ck and St r uct ur al  Cl ay Ti l e

ASTM D2178/ D2178M ( 2015a)  Asphal t  Gl ass Fel t  Used i n 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
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ASTM D4586/ D4586M ( 2007;  E 2012;  R 2012)  Asphal t  Roof  
Cement ,  Asbest os- Fr ee

ASTM E108 ( 2011)  Fi r e Test s of  Roof  Cover i ngs

ASTM E84 ( 2018)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Materials

NATI ONAL ROOFI NG CONTRACTORS ASSOCI ATI ON ( NRCA)

NRCA 0437 ( 2017)  The NRCA Roof i ng Manual :   
St eep- sl ope Roof  Syst ems

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 
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;  
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  
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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 wi t h 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 em

SD- 03 Pr oduct  Dat a

[ Cl ay Ti l e

][ Concr et e Ti l e

] Under l ayment  Membr ane

Fl exi bl e Hi p and Ri dge Fl ashi ng

Gl ass Mesh Mor t ar  Uni t s

Fi ber gl ass- Faced Gypsum Roof  Boar d

  Submi t  dat a i ncl udi ng t i l e pr oper t i es ,  st y l es,  and 
configurations.

SD- 04 Sampl es

[ Manuf act ur er ' s col or  char t s f or  Cl ay Ti l e;  G[ ,  [ _____] ]

][ Manuf act ur er ' s col or  char t s f or  Concr et e Ti l e;  G[ ,  [ _____] ]

][ Cl ay Ti l e;  G[ ,  [ _____] ]

][ Concr et e Ti l e;  G[ ,  [ _____] ]

]   Submi t  an appr opr i at e number  of  t i l es f or  each t ype t o 
i l l ust r at e t he f ul l  r ange of  col or s and sur f ace f i ni sh.

SD- 06 Test  Repor t s

Sel f - Adher i ng Membr ane Under l ayment

Gl ass Mesh Mor t ar  Uni t s

Fi ber gl ass- Faced Gypsum Roof  Boar d

Pr eser vat i ve- Tr eat ed l umber

SD- 07 Cer t i f i cat es

Qual i f i cat i ons of  r oof i ng per sonnel

SD- 08 Manuf act ur er ' s I nst r uct i ons

Installation
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1. 3   DELI VERY AND STORAGE

Del i ver  mat er i al s i n t he manuf act ur er ' s unopened bundl es and cont ai ner s 
bear i ng t he manuf act ur er ' s br and name.   Keep mat er i al s dr y,  compl et el y 
cover ed,  and pr ot ect ed f r om t he weat her .   St or e accor di ng t o manuf act ur er ' s 
wr i t t en i nst r uct i ons.

1. 4   WARRANTIES

1. 4. 1   Cont r act or ' s  War r ant y

The Cont r act or  shal l  war r ant  f or  5 year s t hat  t he t i l e r oof i ng syst em,  as 
i nst al l ed,  i s  f r ee f r om def ect s i n wor kmanshi p.   When r epai r s due t o 
def ect i ve wor kmanshi p ar e r equi r ed dur i ng t he Cont r act or ' s war r ant y per i od,  
t he Cont r act or  shal l  make such r epai r s wi t hi n 72 hour s of  not i f i cat i on.   
When r epai r s ar e not  per f or med wi t hi n t he speci f i ed t i me,  emer gency r epai r s 
per f or med by ot her s wi l l  not  voi d t he war r ant y.

1. 5   COORDINATION

Coor di nat e wi t h t he i nst al l at i on of  f l ashi ng and gut t er s pr ovi ded under  
Sect i on 07 60 00 FLASHI NG AND SHEET METAL t o ensur e pr oper  sequenci ng.   Do 
not  i nst al l  r oof i ng mat er i al s unt i l  vent  st acks and ot her  penet r at i ons 
t hr ough r oof  deck have been i nst al l ed.

1. 6   EXTRA STOCK

Pr ovi de an ext r a t wo per cent  of  each t ype and col or  of  t i l e used i n c l ean 
mar ked cont ai ner s.   I n t he ext r a st ock pr ovi ded,  i ncl ude hi p,  r i dge,  and 
ot her  speci al  shapes i n t he same pr opor t i on as used on t he pr oj ect .

1. 7   QUALI TY ASSURANCE

1. 7. 1   Qual i f i cat i ons of  Roof i ng Per sonnel

Submi t  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 .

1. 7. 2   Cl ay Ti l e Roof i ng Syst em Dr awi ngs

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

PART 2   PRODUCTS

2. 1   MATERIALS

**************************************************************************
NOTE:   Roof i ng syst ems speci f i ed i n t hi s sect i on 
have a l i f e expect ancy i n excess of  50 year s.   
Fl ashi ng mat er i al s shoul d be sel ect ed wi t h s i mi l ar  
l i f e expect ancy.

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

[ 2. 1. 1   Cl ay Ti l e

ASTM C1167,  Gr ade 1,  Machi ne f or med nat ur al  c l ay t i l es,  [ One Pi ece " S"  
Mi ssi on]  [ Two Pi ece Spani sh Mi ssi on consi st i ng of  a cover  and pan t i l e]  
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[ Fl at  Bar  Ti l e wi t h i nt er l ocki ng edges] ,  k i l n- f i r ed t o v i t r i f i cat i on and 
f r ee f r om sur f ace i mper f ect i ons.   Pr ovi de speci al l y  shaped,  col or - mat ched 
uni t s [ as i ndi cat ed] [ i n accor dance wi t h Sect i on 09 06 00 SCHEDULES FOR 
FI NI SHES]  or  r equi r ed,  i ncl udi ng hi p and r i dge cover s,  r ake cover s and 
[ bi r dst ops] .   Pr ovi de wi t h f ast eni ng hol es pr ef or med at  f act or y pr i or  t o 
firing.

][ 2. 1. 2   Concr et e Ti l e

**************************************************************************
NOTE:   Use onl y concr et e r oof  t i l es wi t h i nt egr al  
col or  i n ar eas wher e f r eeze/ t haw cycl es exceed 30 
per  year .

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

ASTM C67/ C67M, ASTM E108,  Ext r uded,  i nt er l ocki ng concr et e r oof i ng t i l e 
uni t s,  shapes as i ndi cat ed,  wi t h [ i nt egr al  col or ]  [ col or  s l ur r y coat  on 
exposed sur f aces] .   I ncl ude speci al l y  shaped,  col or - mat ched uni t s as 
i ndi cat ed or  r equi r ed f or  r i dges,  r akes and hi ps.   Pr ovi de wi t h cast - i n 
anchor  l ugs,  t r ansver se weat her  checks and f ast eni ng hol es.

] 2. 2   UNDERLAYMENT MEMBRANE

**************************************************************************
NOTE:   I f  a f el t  membr ane i s desi r ed sol el y or  i n 
combi nat i on wi t h t he el ast omer i c sel f - adher i ng 
membr ane,  pl ease sel ect  ei t her  t he asphal t  gl ass 
f el t  or  asphal t - sat ur at ed f el t  component .

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

Pr ovi de under l ayment  membr ane on sur f aces t hat  wi l l  be cover ed wi t h t i l e.   
Membr ane shal l  consi st  of  [ asphal t  gl ass f el t ] [ 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. 2. 1   Asphal t  Gl ass Fel t

ASTM D2178/ D2178M,  Type VI .

][ 2. 2. 2   Asphal t - Sat ur at ed Fel t

Pr ovi de Type I I ,  No.  30 asphal t  f el t  i n accor dance wi t h ASTM D226/ D226M.

] 2. 2. 3   Fl exi bl e Hi p and Ri dge Fl ashi ng

SBS modi f i ed r ubber i zed asphal t  adhesi ve on a l i neal ,  l ow densi t y 
pol yet hyl ene membr ane wi t h a 1. 52 mm 60 mi l  t ot al  t hi ckness.

2. 2. 4   Sel f - Adher i ng Membr ane Under l ayment

ASTM D412,  hi gh st r engt h pol yet hyl ene- sheet - backed,  r ubber i zed asphal t  
membr ane,  1. 02 mm 40 mi l  t hi ckness.

2. 2. 5   Pr i mer  f or  Sel f - Adher i ng Membr ane Under l ayment

VOC compl i ant  pr i mer  as r ecommended by membr ane manuf act ur er  f or  
appl i cat i on on concr et e subst r at es.
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2. 3   SUBSTRATE PANELS ( FOR APPLI CATI ON OVER STRUCTURAL METAL DECK)

**************************************************************************
NOTE:   Choose one of  t he f ol l owi ng subst r at e panel s.

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

2. 3. 1   Gl ass Mesh Mor t ar  Uni t s

ASTM E84,  ext er i or  t ype panel s consi st i ng of  por t l and cement ,  l i ght  wei ght  
aggr egat e,  wi t h v i nyl - coat ed woven gl ass f i ber  mesh i mbedded i n bot h 
sur f aces,  11 mm 7/ 16 i nch t hi ckness by 900 mm 36 i nch wi dt h by 1200,  1500,  
1800,  or  2400 mm 48,  60,  72 or  96 i nch l engt hs.

2. 3. 2   Fi ber gl ass- Faced Gypsum Roof  Boar d

ASTM C1177/ C1177M,  non- st r uct ur al ,  f i ber gl ass f aced,  s i l i cone t r eat ed cor e 
gypsum panel s,  1200 by 2400 by 13 mm 48 by 96 by 1/ 2 i ncht hi ckness.

2. 4   FASTENERS

2. 4. 1   Nai l s For  Appl y i ng Fel t  Under l ayment

Hot  di p gal vani zed st eel ,  2. 9 mm t hi ck 11 gage,  shar p poi nt ed,  convent i onal  
r oof i ng nai l s wi t h bar bed shanks,  mi ni mum 9. 5 mm 3/ 8 i nch di amet er  head,  
and of  suf f i c i ent  l engt h t o penet r at e [  19 mm 3/ 4 i nch i nt o nai l abl e 
concr et e deck]  [ t hr ough pl ywood sheat hi ng]  [ t hr ough subst r at e panel s] .   
Ver i f y t hat  nai l s ar e compat i bl e wi t h f l ashi ng mat er i al s t o pr event  
gal vani c act i on.

2. 4. 2   Nai l s f or  I nst al l at i on of  Ti l e

Copper  r i ng shank nai l s,  3. 3 mm 10 gage,  wi t h mi ni mum 11 mm 7/ 16 i nch 
di amet er  head or  3. 3 mm 10 gage st ai nl ess st eel  r i ng shank nai l s wi t h 
mi ni mum 9. 5 mm 3/ 8 i nch head and of  suf f i c i ent  l engt h t o penet r at e 19 mm 
3/ 4 i nch i nt o [ wood r i dge and hi p boar ds]  [ bat t ens] .   Ver i f y t hat  chemi cal s 
used i n pr essur e t r eat ment  of  r i dge and hi p boar ds ar e compat i bl e wi t h 
copper  nai l s.

2. 4. 3   Twi st ed- Wi r e Ti e Syst em

**************************************************************************
NOTE:   Thi s par agr aph i s appl i cabl e f or  t he 
i nst al l at i on of  c l ay t i l e on r oof s wi t h s l opes i n 
excess of  12: 12.

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

Cont i nuousl y t wi st ed 3. 3 mm 10 gage [ copper ] [ br ass]  [  2. 5 mm 12 gage 
gal vani zed st eel ] wi r e wi t h l oops f or med at  150 mm 6 i nches on cent er  and 
wi t h t i e wi r es of  1. 8 mm 14 gage [ copper ]  [ br ass]  [  1. 5 mm 16 gage 
gal vani zed st eel ]  [  9. 4 mm 0. 037 i nch di amet er  st ai nl ess st eel ]  wi r e.   
Pr ovi de c l i ps f or  anchor age of  t wi st ed- wi r e t i e syst em t o subst r at e as 
r ecommended by manuf act ur er .

2. 4. 4   Si ngl e- Li ne Wi r e Ti e Syst em

**************************************************************************
NOTE:   Thi s par agr aph i s appl i cabl e f or  t he 
i nst al l at i on of  c l ay t i l e on r oof s wi t h s l opes f r om 
2: 12 t o 12: 12.
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**************************************************************************

[  3. 3 mm 10 gage copper ]  [  3. 3 mm 10 gage br ass]  [  2. 5 mm 12 gage 
gal vani zed st eel ]  [  2. 13 mm 0. 084 i nch st ai nl ess st eel ]  pr e- f or med wi r e 
t i es wi t h a hook on one end and a l oop on t he ot her  end.   Lengt hs as 
r equi r ed f or  manuf act ur er ' s r ecommended exposur e.

2. 4. 5   Wi nd Locks

**************************************************************************
NOTE:   Thi s par agr aph i s appl i cabl e f or  t he 
i nst al l at i on of  c l ay t i l es f or  al l  s l opes i n hi gh 
wi nd ar eas as desi gnat ed by l ocal  codes.

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

[  3. 3 mm 10 gage copper ]  [  3. 3 mm 10 gage br ass]  [  2. 5 mm 12 gage 
gal vani zed st eel ]  [  2. 13 mm 0. 084 i nch di amet er  st ai nl ess st eel ]  f or med 
wi r e c l i ps.   Sel ect  mat er i al  t ype as r ecommended by manuf act ur er  f or  
speci f i c  l ocat i ons.

2. 4. 6   Hur r i cane Cl i ps

**************************************************************************
NOTE:   The f ol l owi ng par agr aph i s  appl i cabl e f or  t he 
i nst al l at i on of  c l ay or  concr et e t i l es f or  al l  
s l opes i n hi gh wi nd ar eas as desi gnat ed by l ocal  
codes.

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

Ti l e edge cl i ps f abr i cat ed f r om [  1. 2 mm 18 gage br ass]  [  1. 05 mm 19 gage 
gal vani zed st eel ]  [  1. 07 mm 0. 042 i nch,  t ype 302 st ai nl ess st eel ]  s t r i ps,  
13 mm 1/ 2 i nch wi de.   Pr ovi de wi t h t wo nai l  hol es i n hor i zont al  l eg f or  
anchor age t o deck [ subst r at e] .   Sel ect  mat er i al  t ype as r ecommended by 
manuf act ur er  f or  speci f i c  l ocat i ons.

2. 5   PRESERVATI VE- TREATED LUMBER

AWPA C1,  pr ovi de t r eat ed r i dge and hi p boar ds,  [ eave st ar t er  st r i ps and 
battens].

[ 2. 6   SHEET METAL BI RDSTOP FOR CONCRETE TI LE

For med 0. 5 mm 26 gage gal vani zed st eel  " L"  sect i on wi t h 75 mm 3 i nch wi de 
hor i zont al  l eg and ver t i cal  l eg cut  t o conf or m wi t h bot t om pr of i l e of  
t i l e.   Pr ovi de pr e- f i ni shed t o mat ch t i l e col or  wi t h dr ai n hol es punched i n 
ver t i cal  l eg pr i or  t o appl i cat i on of  f i ni sh.

] 2. 7   MORTAR

ASTM C270,  Pr opor t i on speci f i cat i on f or  Type M mor t ar  mi x.

2. 8   ASPHALT PLASTI C CEMENT

ASTM D4586/ D4586M,  Type I .
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PART 3   EXECUTI ON

3. 1   EXAMINATION

Exami ne st r uct ur al  r oof  deck f or  compl i ance wi t h r equi r ement s of  sel ect ed 
syst em.   Ver i f y t hat  r oof  penet r at i ons and openi ngs ar e i nst al l ed i n t hei r  
pr oper  l ocat i on.

3. 2   PREPARATION

3. 2. 1   Cleaning

Cl ean st r uct ur al  deck sur f aces t o r ecei ve subst r at e panel s or  under l ayment .

3. 3   INSTALLATION

Compl y wi t h manuf act ur er ' s i nst al l at i on i nst r uct i ons and r ecommendat i ons,  
but  not  l ess t han r ecommended by NRCA 0437.   Compl y wi t h l ocal  bui l di ng 
code r equi r ement s f or  speci al  f ast eni ng r equi r ement s such as wi nd l ocks and 
hur r i cane cl i ps i n hi gh wi nd ar eas.

3. 3. 1   Subst r at e Panel s

I nst al l  [ gl ass mesh mor t ar  uni t s]  [ f i ber gl ass- f aced gypsum r oof  boar ds]  
over  cor r ugat ed met al  st r uct ur al  deck as r ecommended by panel  manuf act ur er .

3. 3. 2   Fel t  Under l ayment

**************************************************************************
NOTE:   Thi s par agr aph i s appl i cabl e f or  t i l e r oof  
i nst al l at i ons over  concr et e and wood r oof  decks wi t h 
a s l ope of  4: 12 or  gr eat er .

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

Appl y one l ayer  of  f el t  under l ayment  hor i zont al l y  over  ent i r e sur f ace t o 
r ecei ve r oof i ng t i l e,  l appi ng succeedi ng cour ses a mi ni mum of  50 mm 2 i nches,  
end l aps a mi ni mum of  150 mm 6 i nches,  and hi ps and val l eys a mi ni mum of  
300 mm 12 i nches.   Fast en f el t  wi t h suf f i c i ent  number  of  r oof i ng nai l s t o 
hol d under l ayment  i n pl ace unt i l  r oof i ng t i l e i nst al l at i on.   [ Pr ovi de 
addi t i onal  l ayer  of  f el t  under l ayment  when r ecommended by r oof  t i l e 
manufacturer].

3. 3. 3   Sel f - Adher i ng Membr ane Under l ayment

**************************************************************************
NOTE:   Thi s par agr aph i s appl i cabl e f or  t i l e r oof  
i nst al l at i ons over  al l  subst r at es wi t h s l opes up t o 
4: 12 or  f or  any s l ope wher e hi gh wi nd or  f r eeze/ t haw 
condi t i ons exi st .

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

Appl y sel f - adher i ng membr ane over  [ wood deck]  [ concr et e deck]  [ subst r at e 
panel s]  i n accor dance wi t h manuf act ur er s r ecommendat i ons.   Pr ovi de 
manuf act ur er  r ecommended pr i mer  f or  appl i cat i on on concr et e sur f aces.

3. 3. 4   Cl ay Roof i ng Ti l e I nst al l at i on

Begi nni ng at  eaves,  i nst al l  r oof i ng t i l es as i ndi cat ed and i n accor dance 
wi t h r ecommendat i ons of  t he t i l e manuf act ur er  and f ast eni ng syst em 
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manuf act ur er .   Sawcut  t i l es at  hi ps val l eys and r i dges.   Cut  t i l e at  
val l eys t o f or m a st r ai ght  bor der .   Taper  val l eys f r om a 50 mm 2 i nch 
exposur e on each si de of  val l ey at  t op and i ncr ease exposur e 25 mm one i nch,  
each si de,  per  2400 mm 8 f eet  of  val l ey l engt h.   [ Set  r i dge and hi p t i l e i n 
a f ul l  bed of  mor t ar  and st r i ke mor t ar  f l ush wi t h f ace of  cover  t i l es. ]   
[ Appl y f l exi bl e hi p and r i dge f l ashi ng over  r i dge and hi p boar ds and t op 
edge of  t i l e.   Appl y asphal t  pl ast i c cement  at  l ap bet ween t i l es at  hi p and 
r i dge. ]   Nai l  hi p and r i dge t i l es t o hi p and r i dge boar ds.

3. 3. 5   Bat t en I nst al l at i on f or  Concr et e Roof i ng Ti l e

I nst al l  19 by 38 mm one by 2 i nches t r eat ed wood bat t ens wi t h 13 mm 1/ 2 i nch
 dr ai n s l ot s at  1200 mm 4 f eet  o. c.  hor i zont al l y .   At  eave pr ovi de 38 by 38 
mm 2 by 2 i nches t r eat ed wood st ar t er  st r i p.  [ Pr ovi de sheet  met al  bi r dst ops 
at  eave f or  " S"  Type mi ssi on t i l e. ]   At  met al  st r uct ur al  decks,  at t ach 
bat t ens wi t h sel f - t appi ng scr ews t hr ough subst r at e panel s i nt o met al  deck.

3. 3. 6   Concr et e Roof i ng Ti l e I nst al l at i on

Begi nni ng at  eaves,  i nst al l  r oof i ng t i l es as i ndi cat ed and i n accor dance 
wi t h manuf act ur er s r ecommendat i ons.   Hook mount i ng l ugs over  wood bat t ens 
and nai l  t hr ough each t i l e i nt o bat t en.   Sawcut  t i l es at  val l eys t o f or m a 
st r ai ght  bor der .   Taper  val l eys f r om a 50 mm 2 i nch exposur e on each si de 
of  val l ey at  t he t op and i ncr ease exposur e by 25 mm one i nch,  each si de,  per
 2400 mm 8 f eet  of  val l ey l engt h.   [ Set  r i dge and hi p t i l e i n a f ul l  bed of  
mor t ar  and st r i ke mor t ar  f l ush wi t h f ace of  cover  t i l e. ]   [ Appl y f l exi bl e 
hi p and r i dge f l ashi ng over  r i dge and hi p boar ds and t op edge of  t i l e.   
Appl y asphal t  pl ast i c cement  bet ween t i l es at  hi p and r i dge. ]   Nai l  hi p and 
r i dge t i l es t o hi p and r i dge boar ds.

3. 3. 7   CLEANING

Remove mor t ar  and asphal t  pl ast i c  cement  spat t er  f r om exposed sur f aces of  
t i l es.   Upon compl et i on of  wor k,  r emove excess mat er i al s and al l  r ef use 
gener at ed by t he wor k of  t hi s sect i on.

3. 4   SCHEDULE

Some met r i c measur ement s i n t hi s sect i on ar e based on mat hemat i cal  
conver si on of  Engl i sh uni t  measur ement ,  and not  on met r i c measur ement  
commonl y agr eed t o by t he manuf act ur er s or  ot her  par t i es.   The Engl i sh and 
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met r i c uni t s f or  t he measur ement s shown ar e as f ol l ows:

Products Engl i sh Uni t s Met r i c Uni t s

Nai l s -  di amet er 11 gage 2. 9 mm

        head di amet er 3/ 8 i nch 9. 5 mm

Nai l s -  di amet er 10 gage 3. 3 mm

        head di amet er 7/ 16 i nch 11 mm

Wire 10 gage 3. 3 mm

12 gage 2. 5 mm

14 gage 1. 8 mm

0. 037 i nch 9. 4 mm

0. 084 i nch 2. 13 mm

Edge Cl i ps 18 gage 1. 2 mm

19 gage 1. 05 mm

0. 042 i nch 1. 07 mm

1/ 2 i nch 13 mm

Birdstop 26 gage 0. 5 mm

        - -  End of  Sect i on - -
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