
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 07 31 13 ( August  2016)

Change 2 -  08/ 18

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pr epar i ng Act i v i t y:   NAVFAC Super sedi ng
UFGS- 07 31 13 ( November  2011)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Apr i l  2024
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON TABLE OF CONTENTS

DI VI SI ON 07 -  THERMAL AND MOI STURE PROTECTI ON

SECTI ON 07 31 13

ASPHALT SHI NGLES

08/ 16,  CHG 2:  08/ 18

PART 1   GENERAL

  1. 1   REFERENCES
  1. 2   DEFI NI TI ONS
    1. 2. 1   Top Lap
    1. 2. 2   Head Lap
    1. 2. 3   Exposur e
  1. 3   SUBMI TTALS
  1. 4   DELI VERY AND STORAGE
  1. 5   WARRANTI ES
    1. 5. 1   Manuf act ur er ' s War r ant y
    1. 5. 2   Cont r act or ' s War r ant y

PART 2   PRODUCTS

  2. 1   MATERI ALS
    2. 1. 1   Shi ngl es
    2. 1. 2   Mi ner al - Sur f aced Asphal t  Rol l  Roof i ng
    2. 1. 3   Smoot h- Sur f aced Asphal t  Rol l  Roof i ng
    2. 1. 4   Under l ayment
      2. 1. 4. 1   Leak Bar r i er  Under l ayment
    2. 1. 5   Sel f - Adher i ng Membr ane
    2. 1. 6   Nai l s f or  Appl y i ng Shi ngl es and Asphal t - Sat ur at ed Fel t
    2. 1. 7   Asphal t  Roof  Cement
    2. 1. 8   Asphal t  Pr i mer
    2. 1. 9   Vent i l at or s
      2. 1. 9. 1   Nai l abl e Pl ast i c Shi ngl e Over  Type Ri dge Vent s
      2. 1. 9. 2   Nai l abl e Mesh Shi ngl e Over  Type Ri dge Vent s

PART 3   EXECUTI ON

  3. 1   VERI FI CATI ON OF CONDI TI ONS
  3. 2   SURFACE PREPARATI ON
  3. 3   APPLI CATI ON

SECTI ON 07 31 13  Page 1



    3. 3. 1   Under l ayment
    3. 3. 2   Dr i p Edges
    3. 3. 3   St ar t er  St r i p
    3. 3. 4   Shi ngl e Cour ses
    3. 3. 5   Hi ps and Ri dges
    3. 3. 6   Val l eys
      3. 3. 6. 1   Cl osed Cut  Val l eys
      3. 3. 6. 2   Woven Val l eys
      3. 3. 6. 3   Open Rol l  Roof i ng Val l eys
      3. 3. 6. 4   Open Sheet  Met al  Val l eys
    3. 3. 7   Fl ashi ng
      3. 3. 7. 1   Eave Fl ashi ng
      3. 3. 7. 2   St epped Fl ashi ng
      3. 3. 7. 3   Vent  and St ack Fl ashi ng
      3. 3. 7. 4   Chi mney Fl ashi ng

- -  End of  Sect i on Tabl e of  Cont ent s - -

SECTI ON 07 31 13  Page 2



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 07 31 13 ( August  2016)

Change 2 -  08/ 18

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pr epar i ng Act i v i t y:   NAVFAC Super sedi ng
UFGS- 07 31 13 ( November  2011)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Apr i l  2024
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON 07 31 13

ASPHALT SHI NGLES
08/ 16,  CHG 2:  08/ 18

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  asphal t  shi ngl e r oof i ng,  sur f aced 
wi t h mi ner al  gr anul es,  i ncl udi ng r oof i ng f el t ,  r i dge 
vent s,  under l ayment s,  and f l ashi ngs.

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 
pr esent .

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:   Desi gn ext er i or  envel ope t o meet  t he 
r equi r ement s of  UFC 1- 200- 02,  " Hi gh Per f or mance and 
Sust ai nabl e Bui l di ng Requi r ement s"  whi ch i nvokes t he 
r equi r ement s wi t hi n UFC 3- 101- 01,  " Ar chi t ect ur e" .  
UFC 1- 200- 02 and UFC 3- 101- 01 make r ef er ences 
t hr oughout  t o var i ous ASHRAE document s gover ni ng 
ener gy ef f i c i ency and r equi r ement s f or  t he 
component s of  bui l di ng envel ope desi gn i ncl udi ng 
moi st ur e cont r ol  and t her mal  per f or mance.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  a mor e det ai l ed descr i pt i on of  asphal t  
shi ngl e r oof i ng and r equi r ement s f or  asphal t  shi ngl e 
r er oof i ng over  exi st i ng asphal t  shi ngl es,  wood 
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shi ngl es,  r ol l  r oof i ng,  or  bui l t - up r oof i ng,  see t he 
" Resi dent i al  Asphal t  Roof i ng Manual , "  publ i shed by 
Asphal t  Roof i ng Manuf act ur er s Associ at i on ( ARMA)  and 
" The NRCA St eep Roof i ng Manual , "  publ i shed by t he 
Nat i onal  Roof i ng Cont r act or s Associ at i on ( NRCA) .   
Avoi d r er oof i ng wi t h asphal t  shi ngl es over  mor e t han 
one l ayer  of  exi st i ng r oof i ng mat er i al .

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

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

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

2.   Det ai l  of  cr i cket s and f l ashi ngs at  chi mneys

3.   Det ai l  at  eave/ r ake cor ner  of  r oof  i ncl udi ng 
under l ayment ,  dr i p edge,  st ar t er  st r i p,  shi ngl e 
exposur e,  shi ngl e cour ses,  and f ast ener  pl acement .

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Wher e pr oj ect  i nvol ves t ear - of f  of  exi st i ng 
asphal t  r oof i ng mat er i al s and i t  i s  desi r ed f or  t he 
Cont r act or  t o sal vage r oof i ng mat er i al s f or  mi l l i ng 
and r ecycl i ng,  i ncl ude t hi s r equi r ement  i n UFGS 
02 41 00 [ DEMOLI TI ON] [  AND ] [ DECONSTRUCTI ON] .

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

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 si 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.
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ASTM I NTERNATI ONAL ( ASTM)

ASTM D41/ D41M ( 2011;  R 2016)  St andar d Speci f i cat i on f or  
Asphal t  Pr i mer  Used i n Roof i ng,  
Damppr oof 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 D1970/ D1970M ( 2019)  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 D3018/ D3018M ( 2011;  R 2017)  St andar d Speci f i cat i on f or  
Cl ass A Asphal t  Shi ngl es Sur f aced Wi t h 
Mi ner al  Gr anul es

ASTM D3161/ D3161M ( 2020)  St andar d Test  Met hod f or  
Wi nd- Resi st ance of  St eep Sl ope Roof i ng 
Pr oduct s ( Fan- I nduced Met hod)

ASTM D3462/ D3462M ( 2019)  St andar d Speci f i cat i on f or  Asphal t  
Shi ngl es Made f r om Gl ass Fel t  and Sur f aced 
wi t h Mi ner al  Gr anul es

ASTM D4586/ D4586M ( 2007;  R 2018)  Asphal t  Roof  Cement ,  
Asbest os- Fr ee

ASTM D4869/ D4869M ( 2016a)  St andar d Speci f i cat i on f or  
Asphal t - Sat ur at ed Or gani c Fel t  
Under l ayment  Used i n St eep Sl ope Roof i ng

ASTM D6380/ D6380M ( 2003;  E 2013;  R 2013)  St andar d 
Speci f i cat i on f or  Asphal t  Rol l  Roof i ng 
( Or gani c Fel t )

ASTM D7158/ D7158M ( 2016)  St andar d Test  Met hod f or  Wi nd 
Resi st ance of  Asphal t  Shi ngl es ( Upl i f t  
For ce/ Upl i f t  Resi st ance Met hod)

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

U. S.  DEPARTMENT OF ENERGY ( DOE)

Ener gy St ar ( 1992;  R 2006)  Ener gy St ar  Ener gy 
Ef f i c i ency Label i ng Syst em ( FEMP)

UNDERWRI TERS LABORATORI ES ( UL)

UL 790 ( 2022)  UL St andar d f or  Saf et y Test  Met hods 
f or  Fi r e Test s of  Roof  Cover i ngs

UL 2218 ( 2010;  Repr i nt  Nov 2022)  UL St andar d f or  
Saf et y I mpact  Resi st ance of  Pr epar ed Roof  
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Cover i ng Mat er i al s

1. 2   DEFI NI TI ONS

1. 2. 1   Top Lap

That  por t i on of  shi ngl e over l appi ng shi ngl e i n cour se bel ow.

1. 2. 2   Head Lap

The t r i pl e cover age por t i on of  t op l ap whi ch i s t he shor t est  di st ance f r om 
t he but t  edge of  an over l appi ng shi ngl e t o t he upper  edge of  a shi ngl e i n 
t he second cour se bel ow.

1. 2. 3   Exposur e

That  por t i on of  a shi ngl e exposed t o t he weat her  af t er  i nst al l at i on.

1. 3   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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 ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  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 cl assi f i 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  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s 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 ct  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 ct  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 
and Ai r  For ce pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
For ce 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"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
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[ 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 code f ol l owi ng t he " G"  c l assi f i cat 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 he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Shi ngl es

Ener gy St ar  Label  f or  Asphal t  Shi ngl e;  S

[ Heat  I s l and Reduct i on;  S

] [ SD- 04 Sampl es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  col or  accor di ng t o l ocal  pr act i ce,  
except  use l i ght - r ef l ect i ve col or s f or  ai r  
condi t i oned bui l di ngs.   Wher e col or  i s speci f i ed i n 
par agr aph ent i t l ed " Asphal t  Shi ngl es, "  del et e t he 
r equi r ement  f or  submi t t al  of  col or  char t s.

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

Shi ngl es;  G[ ,  [ _____] ]

  Ful l  shi ngl e sampl e and manuf act ur er ' s st andar d s i ze sampl es of  
mat er i al s and pr oduct s r equi r i ng col or  or  f i ni sh sel ect i on.

[ Col or  Char t s;  G[ ,  [ _____] ]

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

Appl i cat i on

SD- 11 Cl oseout  Submi t t al s

Manuf act ur er ' s War r ant y

Cont r act or ' s War r ant y

1. 4   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.   St or e r ol l  goods on end i n an 
upr i ght  posi t i on or  i n accor dance wi t h manuf act ur er ' s r ecommendat i ons.   
I mmedi at el y bef or e l ayi ng,  st or e r oof i ng f el t  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   WARRANTI ES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The war r ant y c l auses i n t hi s gui de 
speci f i cat i on have been appr oved by t he Gover nment .   
The par agr aphs may be used wi t hout  any r equest  f or  
wai ver .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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War r ant i es must  begi n on t he dat e of  Gover nment  accept ance of  t he wor k.

1. 5. 1   Manuf act ur er ' s War r ant y

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y 30- year  war r ant y f or  pr oj ect s 
r emot el y l ocat ed and subj ect  t o sever e wi nd 
l oadi ngs;  f or  exampl e,  i n Ber muda.   Speci f y t he 
25- year  war r ant y f or  ot her  pr oj ect s.   Mi ni mum 
war r ant y per i od must  ext end beyond one year .

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

Fur ni sh t he asphal t  shi ngl e manuf act ur er ' s st andar d [ 25 year ]  [ 30 year ]  
[ ot her ]  war r ant y f or  t he asphal t  shi ngl es.   The war r ant y must  r un di r ect l y 
t o t he Gover nment .

1. 5. 2   Cont r act or ' s War r ant y

Pr ovi de war r ant y f or  5 year s t hat  t he asphal t  shi ngl 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  must  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.

PART 2   PRODUCTS

2. 1   MATERI ALS

2. 1. 1   Shi ngl es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  st r uct ur es l ocat ed adj acent  t o Ai r  For ce 
Faci l i t i es,  hi gh l i ght  r ef l ect ance col or s shoul d not  
be used wher e r esul t ant  gl ar e woul d be obj ect i onabl e 
t o pi l ot s.

Edi t  t hi s par agr aph f or  t he cor r ect  wei ght  of  
shi ngl e r equi r ed f or  t he pr oj ect .   Heavywei ght  
i nor gani c mat  t ype shi ngl es wi l l  be used f or  ARHOC 
81 Bar r acks or  s i mi l ar  desi gns f or  per manent  
const r uct i on whi ch ut i l i ze shi ngl es.   Omi t  f ungus 
r esi st ance i f  not  r equi r ed.

Hi p and r i dge shi ngl es may be made f r om t he st r i p 
shi ngl e t abs or  may be of  a separ at e desi gn.   
Gener al l y,  hi p and r i dge shi ngl es cut  f r om 
sel f - seal i ng i ndi v i dual  f ul l  shi ngl e t abs per f or m 
best .

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  pr oj ect s l ocat ed i n coast al  hi gh wi nd 
ar eas,  use t he br acket ed r equi r ement  f or  14. 2 
k i l ogr am 290 pound per  100 squar e f eet  shi ngl es.   
The 290 pounds per  100 squar e f eet  i s equi val ent  t o 
2. 9 pounds per  squar e f oot .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y f ungus- r esi st ant  shi ngl es f or  
pr oj ect s l ocat ed i n c l i mat es havi ng hi gh humi di t y 
most  of  t he t i me.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I n geogr aphi cal  ar eas of  t he Uni t ed St at es 
pr one t o sever e hai l  event s,  speci f y i mpact  
r esi st ant  shi ngl es.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   St r uct ur al  aspect s f or  t he desi gner  shoul d be 
addr essed i n accor dance wi t h ASCE 7- 16,  Mi ni mum 
Desi gn Loads f or  Bui l di ngs and Ot her  St r uct ur es.   
Wi t h r espect s t o t he wi nd r esi st ance cl ass opt i ons 
bel ow,  t he Cl ass F opt i on i s f or  110 mi l es per  hour  
r esi st ance.   The Cl ass H opt i on i s f or  150 mi l es per  
hour  r esi st ance.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Cer t ai n r oof i ng pr oduct s ar e r equi r ed t o 
conf or m t o publ i c l aw ( PL)  109- 58 -  Ener gy Pol i cy 
Act  of  2005 ( EPAct 05)  by meet i ng or  exceedi ng Ener gy 
St ar  or  FEMP ef f i c i ency r equi r ement s at  
" ener gy- ef f i c i ent  pr oduct s"  at  
ht t p: / / ener gy. gov/ eer e/ f emp/ ener gy- and- wat er - ef f i c i ent - pr oduct s .

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Faci l i t i es wi t h domi nant  cool i ng l oads and/ or  
i n mi l d or  war m cl i mat e zones ar e r equi r ed t o meet  
" cool  r oof i ng"  r equi r ement s of  FEMP.   Cool  r oof  
desi gn must  f ol l ow t he r equi r ement s i n UFC 3- 110- 03 
Roof i ng,  Appendi x B and ASHRAE 90. 1 Chapt er  5,  f or  
t he desi gn of  i nsul at i on and ener gy per f or mance of  
t he bui l di ng.  The r oof i ng syst em wi l l  need t o 
i ncl ude a t op sur f ace l ayer  t hat  meet s t he Ener gy 
St ar  cr i t er i a f or  Cool  Roof  Pr oduct s see 
ht t p: / / www. ener gyst ar . gov/ pr oduct s/ cer t i f i ed- pr oduct s/ det ai l / r oof - pr oduct s .

NOTE:   I f  a cool  r oof  i s not  sel ect ed i n ASHRAE 
zones 1 t hr u 3,  desi gn must  meet  one of  t he 
except i on r equi r ement s l i s t ed i n ASHRAE 90. 1 Chapt er  
5 or  pr ovi de t her mal  i nsul at i on above t he deck wi t h 
an R val ue of  33 or  gr eat er .   Coor di nat e t hese 
r equi r ement s wi t h i nsul at i on desi gn and 
speci f i cat i ons.

Ret ai n t he next  t o l ast  br acket ed not e f or  pr oj ect  
wi t h cool  r oof  r equi r ement .  Ret ai n t he l ast  
br acket ed sent ence f or  pr oj ect  wi t h sust ai nabl e 
t hi r d par t y cer t i f i cat i on cr edi t  r equi r ement  f or  
r educed heat  i s l and ef f ect .

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

Mi ner al  gr anul e- sur f aced asphal t  shi ngl es,  sel f - seal i ng,  squar e t ab,  st r i p 
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[ ,  f ungus- r esi st ant ]  [ i mpact  r esi st ant  shi ngl es conf or mi ng t o UL 2218,  
Cl ass 4. ] [ ASTM D3018/ D3018M,  Type I ,  and ASTM D3462/ D3462M]  [ ,  wei ghi ng 
not  l ess t han 10. 3 k i l ogr ams per  squar e met er  210 pounds per  100 squar e 
f eet ]  [ ,  ar chi t ect ur al  shi ngl es wei ghi ng not  l ess t han 14. 2 k i l ogr ams per  
squar e met er  290 pounds per  100 squar e f eet ] .   Shi ngl es must  meet  t he f i r e 
r esi st ance r equi r ement s of  UL 790 f or  Cl ass A and t he wi nd r esi st ance 
r equi r ement s of  [ ASTM D3161/ D3161M,  Cl ass F] [ ASTM D7158/ D7158M,  Cl ass H] .   
Col or  must  be [ _____]  [ as sel ect ed f r om t he manuf act ur er ' s st andar d col or  
char t s] .   Shi ngl e col or  must  be [ i n accor dance wi t h COLOR SCHEDULE]  
[ _____] .   Pr ovi de asphal t  shi ngl e t hat  i s  Ener gy St ar  l abel ed.   Pr ovi de 
dat a i dent i f y i ng Ener gy St ar  l abel  f or  asphal t  shi ngl e pr oduct . [   Pr ovi de 
sol ar  r ef l ect ance pr oduct  wi t h an i ni t i al  sol ar  r ef l ect ance gr eat er  t han 
or  equal  t o 0. 25 and a sol ar  r ef l ect ance gr eat er  t han or  equal  t o 0. 15 
t hr ee year s af t er  i nst al l at i on under  nor mal  condi t i ons. ] [   Pr ovi de 
emi t t ance and r ef l ect ance per cent ages,  sol ar  r ef l ect ance i ndex val ues,  
[ and]  s l opes [ _____] ,  t o meet  sust ai nabl e t hi r d par t y cer t i f i cat i on 
r equi r ement s f or  Heat  I s l and Reduct i on. ]

2. 1. 2   Mi ner al - Sur f aced Asphal t  Rol l  Roof i ng

ASTM D6380/ D6380M.

2. 1. 3   Smoot h- Sur f aced Asphal t  Rol l  Roof i ng

ASTM D6380/ D6380M,  Type I I .

2. 1. 4   Under l ayment

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Choose Type I  or  Type I I  f r om t he t ext  bel ow.   
Type I  i s  t he mi ni mum accept ed.   Type I I  i s  a heavy 
dut y f el t .   Edi t  accor di ng t o pr oj ect  r equi r ement s.  

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

Asphal t - sat ur at ed f el t  conf or mi ng t o ASTM D4869/ D4869M or  ASTM D226/ D226M,  
[ Type I ,  number  15, ]  [ Type I I ,  number  30, ]  wi t hout  per f or at i ons or  ot her  
mat er i al  speci f i ed by t he shi ngl e manuf act ur er  f or  use as under l ayment .

2. 1. 4. 1   Leak Bar r i er  Under l ayment

Sel f - adher i ng l eak bar r i er  or  i ce dam under l ayment  must  compl y wi t h 
ASTM D1970/ D1970M f or  seal abi l i t y  ar ound nai l s.

2. 1. 5   Sel f - Adher i ng Membr ane

Sel f - adher i ng r ubber i zed asphal t i c  membr ane,  a mi ni mum of  1 mm 40 mi l s 
t hi ck,  and r ecommended by t he shi ngl e manuf act ur er  f or  use as eaves 
f l ashi ng.

2. 1. 6   Nai l s f or  Appl y i ng Shi ngl es and Asphal t - Sat ur at ed Fel t

Al umi num or  hot - di pped gal vani zed st eel  or  equi val ent  cor r osi on r esi st ant  
wi t h shar p poi nt s and f l at  heads 10 t o 11 mm 3/ 8 t o 7/ 16 i nch i n 
di amet er .   Shank di amet er  of  nai l s must  be a mi ni mum of  2. 67 mm 0. 105 i nch 
and a maxi mum of  3. 43 mm 0. 135 i nch wi t h gar b or  ot her wi se def or med f or  
added pul l - out  r esi st ance.   Nai l s must  be l ong enough t o penet r at e 
compl et el y t hr ough or  ext end a mi ni mum of  20 mm 3/ 4 i nch i nt o r oof  deck,  
whi chever  i s l ess,  when dr i ven t hr ough mat er i al s t o be f ast ened.
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2. 1. 7   Asphal t  Roof  Cement

ASTM D4586/ D4586M,  Type I I .

2. 1. 8   Asphal t  Pr i mer

ASTM D41/ D41M.

2. 1. 9   Vent i l at or s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Dr awi ngs shoul d det ai l  t ype of  r i dge vent  
r equi r ed.   For  al umi num r i dge vent s,  see Sect i on 
07 60 00 FLASHI NG AND SHEET METAL.

Vent i l at i on shoul d be r equi r ed wi t h a t ot al  net  f r ee 
vent i l at i ng ar ea of  not  l ess t han 1 t o 150 of  t he 
ar ea of  t he space vent i l at ed.   The t ot al  ar ea i s 
per mi t t ed t o be r educed t o 1 t o 300,  pr ovi ded at  
l east  50 per cent  and not  mor e t han 80 per cent  of  t he 
r equi r ed vent i l at i ng ar ea i s pr ovi ded by vent i l at or s 
l ocat ed i n t he upper  por t i on of  t he vent i l at ed space 
at  l east  914 mm 3 f eet  above eave or  cor ni ce vent s,  
wi t h t he bal ance of  r equi r ed vent i l at i on pr ovi ded by 
eave or  cor ni ce vent s.   As an al t er nat i ve,  t he net  
f r ee cr oss- vent i l at i on ar ea may be r educed t o 1 t o 
300 when a vapor  bar r i er  havi ng a t r ansmi ssi on r at e 
not  exceedi ng 1 per m i s l ocat ed on war m si de of  t he 
at t i c  i nsul at i on.

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

2. 1. 9. 1   Nai l abl e Pl ast i c Shi ngl e Over  Type Ri dge Vent s

Ri dge vent s must  be const r uct ed of  UV st abi l i zed nai l abl e r i gi d 
pol ypr opyl ene mat er i al ,  appr oxi mat el y 0. 30 m 1 f oot  wi de and 25 mm 1 i nch 
t hi ck,  and must  be i n 1. 2 m 4 f oot  l ong i nt er l ocki ng sect i ons wi t h 
sel f - al i gni ng ends or  cor r ugat ed pol yet hyl ene r i gi d r ol l  or  r i gi d st r i p 
r i dge vent  wi t h al umi num wi nd def l ect or s on each si de.   Vent s must  be 
desi gned t o pr event  i nf i l t r at i on of  i nsect s,  r ai n,  and snow.

2. 1. 9. 2   Nai l abl e Mesh Shi ngl e Over  Type Ri dge Vent s

Ri dge vent s must  be const r uct ed of  UV st abi l i zed nai l abl e pol yest er  mesh 
mat er i al ,  appr oxi mat el y 0. 30 m 1 f oot  wi de.   Vent s must  be desi gned t o 
pr event  i nf i l t r at i on of  i nsect s,  r ai n,  and snow.

PART 3   EXECUTI ON

3. 1   VERI FI CATI ON OF CONDI TI ONS

Do not  i nst al l  bui l di ng const r uct i on mat er i al s t hat  show vi sual  evi dence 
of  bi ol ogi cal  gr owt h.

Ensur e t hat  r oof  deck i s smoot h,  c l ean,  dr y,  and wi t hout  l oose knot s.   
Roof  sur f aces must  be f i r m 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.   Vent s and ot her  
pr oj ect i ons t hr ough r oof s must  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 must  be dr i ven f l ush wi t h t he deck.
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3. 2   SURFACE PREPARATI ON

Cover  knot hol es and cr acks wi t h sheet  met al  nai l ed secur el y t o sheat hi ng.  
Fl ash and secur e vent s and ot her  r oof  pr oj ect i ons,  and dr i ve pr oj ect i ng 
nai l s f i r ml y home.

3. 3   APPLI CATI ON

Appl y r oof i ng mat er i al s as speci f i ed her ei n unl ess speci f i ed or  
r ecommended ot her wi se by shi ngl e manuf act ur er ' s wr i t t en i nst r uct i ons [ or  
by NRCA 0437] .

3. 3. 1   Under l ayment

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he appl i cabl e par agr aph( s)  f r om t he 
f ol l owi ng.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
The i nst al l at i on of  asphal t  st r i p shi ngl es at  
maxi mum exposur e i s not  r ecommended on r oof s havi ng 
a s l ope of  l ess t han 1: 4.

I n l ocat i ons wher e t he Januar y mean t emper at ur e i s 
mi nus 1 degr ee C 30 degr ees F or  l ess,  a l eak 
bar r i er  under l ayment  membr ane shoul d be used.   The 
l eak bar r i er  under l ayment  membr ane may consi st  of :   
t wo pl i es of  No.  15 asphal t  sat ur at ed f el t ,  one 
nai l ed t o t he deck and t he second set  i n Type I I I  or  
Type I V hot  asphal t  or  asphal t  l ap cement ;  a 
heavywei ght  coat ed base sheet  nai l ed t o t he deck and 
anot her  f el t  pl y or  pl ysheet  set  i n hot  asphal t  or  
asphal t  l ap cement ;  or  a sel f  adher i ng modi f i ed 
bi t umen membr ane.

NOTE:   I n l ocat i ons wher e t he aver age dai l y Januar y 
t emper at ur e i s mi nus 4 degr ees C 25 degr ees F or  
bel ow,  use t he second opt i onal  par agr aph i nst ead of  
t he f i r st  opt i onal  par agr aph.

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

[ Pr ovi de f or  r oof  s l opes 1 i n 3 4 i nches per  f oot  and gr eat er .   Appl y one 
l ayer  of  shi ngl e under l ayment  t o r oof  deck.   Lay under l ayment  par al l el  t o 
r oof  eaves,  st ar t i ng at  eaves.   Pr ovi de mi ni mum 50 mm 2 i nch head l aps,  
100 mm 4 i nch end l aps,  and 150 mm 6 i nch l aps f r om bot h s i des over  hi ps 
and r i dges.   Nai l  suf f i c i ent l y t o hol d unt i l  shi ngl es ar e appl i ed.   Tur n 
up ver t i cal  sur f aces a mi ni mum of  100 mm 4 i nches.

]
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NOTE:   These r equi r ement s ar e i nt ended pr i mar i l y f or  
r oof  s l opes bet ween 1 i n 6 and 1 i n 3 2 and 4 i nches 
per  f oot .   They shoul d not  be speci f i ed f or  r oof  
s l opes 1 i n 3 4 i nches per  f oot  and gr eat er  unl ess 
t he condi t i on of  t he not e above i s met .   Del et e 
br acket ed sent ence unl ess eave f l ashi ng i s r equi r ed.

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

[ Pr ovi de f or  r oof  s l opes [ bet ween 1 i n 6 2 i nches per  f oot  and 1 i n 3 4 
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i nches per  f oot ]  [ 1 i n 34 i nches per  f oot  and gr eat er ] .   Appl y t wo l ayer s 
t o r oof  deck.   Pr ovi de a 480 mm 19 i nch wi de st r i p as st ar t er  sheet  t o 
mai nt ai n speci f i ed number  of  l ayer s t hr oughout  r oof .   Lay par al l el  t o 
eaves,  st ar t i ng at  eaves.   Pr ovi de mi ni mum 480 mm 19 i nch head l aps,  150 mm
 6 i nch l aps f r om bot h s i des over  hi ps and r i dges,  and 300 mm 12 i nch end 
l aps i n t he f i el d of  t he r oof .   Nai l  suf f i c i ent l y t o hol d unt i l  shi ngl es 
ar e appl i ed.   Tur n up ver t i cal  sur f aces a mi ni mum of  100 mm 4 i nches.   
[ When a sel f - adher i ng membr ane i s used f or  eave f l ashi ng,  st ar t  
under l ayment  f r om upper  edge of  eave f l ashi ng. ]

] 3. 3. 2   Dr i p Edges

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Speci f y 100 mm 4 i nch spaci ng f or  nai l s f or  
r oof s i n hi gh wi nd ar eas.  

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

Pr ovi de met al  dr i p edges as speci f i ed i n Sect i on 07 60 00 FLASHI NG AND 
SHEET METAL appl i ed di r ect l y on t he wood deck at  eaves and over  t he 
under l ayment  at  r akes.   Ext end back f r om edge of  deck a mi ni mum of  75 mm 3 
i nches,  and secur e wi t h nai l s spaced a maxi mum of  [ 100]  [ 250]  mi l l i met er s 
[ 4]  [ 10]  i nches o. c.  al ong i nner  edge.

3. 3. 3   St ar t er  St r i p

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t he f i r st  br acket ed phr ase unl ess eave 
f l ashi ng i s speci f i ed.   Ot her wi se,  del et e t he second 
br acket ed phr ase.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude t he next  t o l ast  br acket ed sent ence 
and del et e t he l ast  br acket ed sent ence unl ess t he 
pr oj ect  i s  l ocat ed i n Ber muda.

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

Appl y st ar t er  st r i p at  eaves,  usi ng 225 mm 9 i nch wi de st r i p of  
mi ner al - sur f aced r ol l  r oof i ng of  a col or  t o mat ch shi ngl es.   Opt i onal l y,  
use a r ow of  shi ngl es wi t h t abs r emoved and t r i mmed t o ensur e t hat  j oi nt s 
ar e not  exposed at  shi ngl e cut out s.   Appl y st ar t er  st r i p al ong eaves,  
[ over l ayi ng and f i ni shi ng even wi t h l ower  edge of  eave f l ashi ng st r i p]  
[ over hangi ng t he met al  dr i p edge at  eaves and r ake edges 6 t o 10 mm 1/ 4 
i nch t o 3/ 8 i nch] ;  f ast en i n a l i ne par al l el  t o and 75 t o 100 mm 3 t o 4 
i nches above eave edge.   Pl ace nai l s so t op of  nai l  i s  not  exposed i n 
cut out s of  f i r st  cour se of  shi ngl es.   [ When r ol l  r oof i ng i s pr ovi ded,  seal  
t abs of  f i r st  cour se of  shi ngl es wi t h asphal t  r oof  cement . ]  [ Fast en wi t h 6 
nai l s per  st r i p of  shi ngl es or  space nai l s at  150 mm 6 i nches o. c.  f or  
r ol l  r oof i ng.   Seal  t abs of  f i r st  cour se of  shi ngl es wi t h asphal t  r oof  
cement  as speci f i ed bel ow. ]

3. 3. 4   Shi ngl e Cour ses

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Shi ngl es wi t h t he cor r ect  r ecommended 
exposur e must  be appl i ed i n accor dance wi t h t he 
manuf act ur er ' s pr i nt ed i nst r uct i ons as t hey appear  
on t he bundl e wr appi ng.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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St ar t  f i r st  cour se wi t h f ul l  shi ngl e,  and appl y succeedi ng cour ses wi t h 
j oi nt s st agger ed at  t hi r ds or  hal ves.   But t - end j oi nt s of  shi ngl es must  
not  al i gn ver t i cal l y mor e of t en t han ever y f our t h cour se.   Appl y shi ngl e 
cour ses as f ol l ows:

a.   Fast eni ng:   Do not  dr i ve f ast ener s i nt o or  above t he f act or y- appl i ed 
adhesi ve unl ess adhesi ve i s l ocat ed 16 mm 5/ 8 i nch or  c l oser  t o t op of  
cut out s.   Pl ace f ast ener s so t hey ar e conceal ed by shi ngl e t op l ap and 
penet r at e t he head l ap.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   At  t he t ext  bel ow,  f or  appl i cat i on of  
shi ngl es on mansar d r oof s and ot her  st eep r oof s wi t h 
s l opes mor e t han 1. 75 i n 1 21 i nches per  f oot ,  
r equi r e t hat  t abs be cement ed wi t h asphal t  r oof  
cement .

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e i t em " b"  and i ncl ude i t ems " c"  and " d"  
f or  pr oj ect s l ocat ed i n Ber muda and wher e:

1.   Basi c wi nd speed i s 161 ki l omet er s per  hour  ( kph)
 100 mi l es per  hour  ( mph)  and eave i s 6100 mm 20 f eet
 or  hi gher  above gr ade;  or

2.   Basi c wi nd speed i s 177 kph 110 mph.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

b.   Shi ngl es appl i ed wi t h nai l s:   Nomi nal  125 mm 5 i nch exposur e.   Appl y 
each shi ngl e wi t h mi ni mum of  f our  nai l s.   Pl ace one nai l  25 mm 1 i nch 
f r om each end,  and evenl y space nai l s on a hor i zont al  l i ne a mi ni mum of
 16 mm 5/ 8 i nch above t op of  cut out s.   [ Cement  each t ab wi t h one spot  
of  asphal t  r oof  cement  pl aced 25 t o 50 mm 1 t o 2 i nches f r om bot t om 
edge of  shi ngl e. ]

[ c.   Nai l i ng:   Appl y shi ngl es wi t h nomi nal  125 mm 5 i nch exposur e.   Appl y 
each shi ngl e wi t h mi ni mum of  s i x nai l s.   Pl ace one nai l  25 mm 1 i nch 
f r om each end and one nai l  on each si de of  each cut out ,  on a 
hor i zont al  l i ne 16 mm 5/ 8 i nch above cut out s.

] [ d.   Seal i ng:   Seal  each t ab wi t h cont i nuous,  225 mm 9 i nchl ong,  6 mm 1/ 4 
i nch di amet er  bead of  asphal t  r oof  cement ,  appl i ed t o t he sur f ace of  
cour se bel ow.   Pl ace bead on hor i zont al  l i ne 16 mm 5/ 8 i nch above 
cut out s so bead wi l l  be 25 mm 1 i nch f r om bot t om edge of  t ab t o be 
seal ed and so bead wi l l  not  show t hr ough cut out s.   Af t er  nai l i ng each 
shi ngl e,  pr ess t abs down t o ensur e spr eadi ng and bondi ng of  asphal t  
r oof  cement .

] 3. 3. 5   Hi ps and Ri dges

For m wi t h 225 by 300 mm 9 by 12 i nch i ndi v i dual  shi ngl es or  wi t h 300 by 
300 mm 12 by 12 i nch shi ngl es cut  f r om 300 by 900 mm 12 by 36 i nch st r i p 
shi ngl es.   Bend shi ngl es l engt hwi se down cent er  wi t h equal  exposur e on 
each si de of  hi p or  r i dge.   Lap shi ngl es t o pr ovi de a maxi mum 125 mm 5 i nch
 exposur e,  and nai l  each si de i n unexposed ar ea 140 mm 5- 1/ 2 i nches f r om 
but t  and 25 mm 1 i nch i n f r om edge.
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3. 3. 6   Val l eys

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Cl osed cut  and woven val l eys ar e pr ef er r ed 
met hod f or  st r i p shi ngl es,  but  open r ol l  r oof i ng and 
open sheet  met al  val l eys may al so be speci f i ed as 
Cont r act or  opt i ons.

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

[ Pr ovi de ei t her  c l osed cut ,  woven,  open r ol l  r oof i ng,  or  open sheet  met al  
val l eys.

] 3. 3. 6. 1   Cl osed Cut  Val l eys

Pr ovi de 900 mm 36 i nch wi de val l ey l i ni ng of  s i ngl e l ayer  of  
smoot h- sur f aced or  mi ner al - sur f aced r ol l  r oof i ng,  wi t h mi ner al - sur f ace 
f aci ng down,  f or  f ul l  l engt h of  val l ey as f ol l ows:

a.   Cent er  l i ni ng i n val l ey over  under l ayment .   Pr ovi de mi ni mum 300 mm 12 
i nch end l aps i n t he l i ni ng and seal  l aps wi t h asphal t  r oof  cement .   
Fast en l i ni ng t o hol d i t  i n pl ace unt i l  shi ngl es ar e appl i ed.

b.   Appl y f i r st  r egul ar  cour se of  shi ngl es al ong eaves of  one of  t he 
i nt er sect i ng r oof  pl anes and acr oss val l ey.   Ext end cour se at  l east  
300 mm 12 i nches ont o adj oi ni ng r oof .

c.   Appl y succeedi ng cour ses i n same manner  as f i r st  cour se,  ext endi ng 
acr oss val l ey and ont o adj oi ni ng r oof .

d.   Pr ess shi ngl es t i ght l y i nt o val l ey and nai l  i n nor mal  manner ,  except  
appl y nai l s not  c l oser  t han 150 mm 6 i nches t o val l ey cent er l i ne,  and 
appl y addi t i onal  nai l  i n t op cor ner  of  each shi ngl e cr ossi ng val l ey.

e.   Appl y shi ngl es on t he adj oi ni ng r oof  pl ane,  st ar t i ng al ong eaves and 
acr oss val l ey ont o pr evi ousl y appl i ed shi ngl es.   Tr i m over l appi ng 
cour ses back t o a l i ne par al l el  t o and a mi ni mum of  50 mm 2 i nches 
back f r om val l ey cent er l i ne.

f .   Tr i m 25 mm 1 i nch on a 45 degr ee angl e f r om upper  cor ner  of  each end 
shi ngl e.   Embed end shi ngl es i n a 75 mm 3 i nch wi de band of  asphal t  
r oof  cement .

3. 3. 6. 2   Woven Val l eys

Pr ovi de val l ey l i ni ng as speci f i ed f or  c l osed cut  val l ey.   Lay val l ey 
shi ngl es over  l i ni ng by ei t her  of  t he f ol l owi ng met hods:

a.   Met hod I :   Appl y r egul ar  shi ngl es on bot h r oof s s i mul t aneousl y.  Weave 
each cour se i n t ur n over  t he val l ey.   Lay t he f i r st  r egul ar  cour se of  
shi ngl es al ong eaves of  r oof  up t o and over  val l ey.   Ext end cour se 
al ong adj oi ni ng r oof  deck at  l east  300 mm 12 i nches.   Car r y f i r st  
r egul ar  cour se of  shi ngl es of  adj oi ni ng r oof  over  val l ey on t op of  
pr evi ousl y appl i ed shi ngl es.   Lay succeedi ng cour ses al t er nat el y,  
weavi ng val l ey shi ngl es over  each ot her  f or  f ul l  l engt h of  val l ey.

b.   Met hod I I :   Appl y r egul ar  shi ngl es on each r oof  sur f ace separ at el y t o 
a l i ne about  900 mm 3 f eet  f r om cent er  of  val l ey,  and weave val l ey 
shi ngl es i n pl ace l at er ,  as speci f i ed f or  Met hod I .
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I n f ol l owi ng ei t her  met hod,  pr ess shi ngl es t i ght l y i nt o val l ey,  and f ast en 
i n nor mal  manner ;  except  appl y nai l s not  c l oser  t han 150 mm 6 i nches t o 
val l ey cent er l i ne,  and appl y addi t i onal  nai l  i n t op cor ner  of  t er mi nal  
shi ngl e on bot h s i des of  val l ey.

3. 3. 6. 3   Open Rol l  Roof i ng Val l eys

Pr ovi de 450 mm 18 i nch wi de st r i p of  mi ner al - sur f aced asphal t  r ol l  
r oof i ng,  of  a col or  t o bl end wi t h asphal t  shi ngl es,  and wi t h gr anul ar  
sur f ace f aci ng down,  f or  t he f ul l  l engt h of  val l ey as f ol l ows:

a.   Cent er  r ol l  r oof i ng st r i p i n val l ey over  under l ayment .   Lay cent er ed 
i n val l ey over  f el t  under l ayment  and wi t h gr anul ar  f ace down.   Nai l  
st r i p onl y enough t o hol d i n pl ace.   Appl y nai l s i n r ows 25 mm 1 i nch 
f r om each edge.   As f ast eni ng al ong second si de pr oceeds,  pr ess st r i p 
f i r ml y i nt o val l ey.

b.   Cent er  second st r i p 900 mm 36 i nches wi de i n val l ey and l ay i t  over  
f i r st  st r i p wi t h gr anul ar  f ace exposed and nai l  as speci f i ed f or  450 mm
 18 i nch st r i p.

c.   Bef or e appl y i ng r oof i ng shi ngl es,  snap t wo chal k l i nes f or  f ul l  l engt h 
of  val l ey.   Locat e each l i ne 75 mm 3 i nches f r om cent er l i ne of  val l ey 
at  t op,  and i ncr ease wi dt h bet ween l i nes by 25 mm f or  each 2440 mm 1 
i nch f or  each 8 f eet  of  val l ey l engt h,  cont i nui ng t o eaves.

d.   Appl y a 50 mm 2 i nch band of  asphal t  r oof  cement  al ong each edge of  
900 mm 36 i nch st r i p f r om edge t o chal k l i ne.   Cut  r egul ar  shi ngl e 
cour ses t r ue al ong val l ey chal k l i nes,  and nai l  i n nor mal  manner .

3. 3. 6. 4   Open Sheet  Met al  Val l eys

Sheet  met al  f l ashi ng f or  val l eys i s speci f i ed i n Sect i on 07 60 00 FLASHI NG 
AND SHEET METAL.   Bef or e i nst al l i ng and f ast eni ng f l ashi ng i n pl ace wi t h 
met al  c l eat s:

a.   I nst al l  s i ngl e l ayer  of  900 mm 36 i nch wi de,  asphal t - sat ur at ed f el t ,  
cent er ed on val l ey and ext endi ng ent i r e l engt h of  val l ey over  f el t  
under l ayment .

b.   Cut  r egul ar  shi ngl e cour ses on each r oof  on t r ue l i ne 50 mm 2 i nches 
f r om val l ey cent er l i ne at  t op of  val l ey,  and i ncr ease wi dt h bet ween 
l i nes by 25 mm f or  each 2440 mm 1 i nch f or  each 8 f eet  of  val l ey 
l engt h,  cont i nui ng t o eaves.

c.   Appl y 50 mm 2 i nch band of  asphal t  r oof  cement  over  f l ashi ng,  al ong 
and under  s i de of  shi ngl es adj oi ni ng val l ey.

d.   Pr ess shi ngl es t i ght l y i nt o cement ,  and nai l  i n nor mal  manner ,  except  
appl y nai l s not  c l oser  t han 125 mm 5 i nches t o val l ey cent er l i ne.   Do 
not  dr i ve nai l s t hr ough val l ey f l ashi ng.

e.   Pr ovi de a 100 mm 4 i nch band of  asphal t  r oof  cement  f or  f ast eni ng 
shi ngl e t abs down al ong open met al  gut t er s.
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3. 3. 7   Fl ashi ng

3. 3. 7. 1   Eave Fl ashi ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he appl i cabl e par agr aph( s)  f r om t he 
f ol l owi ng.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Wher e t he aver age dai l y Januar y t emper at ur e i s
 mi nus 4 degr ees C 25 degr ees F or  bel ow or  wher e 
t her e i s t he chance of  i ce dams f or mi ng al ong t he 
eaves,  use t he second opt i onal  par agr aph i nst ead of  
t he f i r st  opt i onal  par agr aph.   I n ar eas wher e t he 
ar chi t ect / engi neer  has det er mi ned t hat  eave f l ashi ng 
i s not  commonl y pr ovi ded,  do not  i ncl ude ei t her  
par agr aph.

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

[ Pr ovi de f or  r oof  s l opes 1 i n 3 4 i nches per  f oot  and gr eat er .   Pr ovi de 
eave f l ashi ng st r i ps consi st i ng of  smoot h- sur f aced r ol l  r oof i ng.   Fl ashi ng 
st r i ps must  over hang met al  dr i p edge 6 t o 10 mm 1/ 4 i nch t o 3/ 8 i nch and 
ext end up t he sl ope f ar  enough t o cover  a poi nt  300 mm 12 i nches i nsi de 
i nt er i or  f ace of  ext er i or  wal l .   Wher e over hangs r equi r e f l ashi ngs wi der  
t han 900 mm 36 i nches,  l ocat e l aps out si de ext er i or  wal l  f ace.   Laps must  
be at  l east  50 mm 2 i nches wi de and cement ed wi t h asphal t  r oof  cement  over  
ent i r e l engt h of  l ap.   Lap end 300 mm 12 i nches and cement .

]
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NOTE:   The r equi r ement s bel ow ar e i nt ended pr i mar i l y 
f or  r oof  s l opes bet ween 1 i n 6 and 1 i n 3 2 and 4 
i nches per  f oot .   They shoul d not  be speci f i ed f or  
r oof  s l opes 1 i n 3 4 i nches per  f oot  and gr eat er  
unl ess t he condi t i on of  not e above i s met .

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

[ Pr ovi de f or  r oof  s l opes [ bet ween 1 i n 6 and 1 i n 3 2 i nches per  f oot  and 4 
i nches per  f oot ]  [ 1 i n 34 i nches per  f oot  and gr eat er ] .   Pr ovi de ei t her  of  
t he f ol l owi ng t ypes of  eave f l ashi ng:

a.   Fr om t he eaves t o a poi nt  600 mm 24 i nches i nsi de i nt er i or  wal l  l i ne,  
appl y sol i d coat i ng of  asphal t  r oof  cement  bet ween over l appi ng l ayer s 
of  under l ayment .   Spr ead cement  t o a uni f or m t hi ckness at  r at e of  7. 5 
l i t er s per  10 squar e met er s 2 gal l ons per  100 squar e f eet  of  cement ed 
r oof  ar ea.

b.   Fr om t he eaves t o a poi nt  600 mm 24 i nches i nsi de i nt er i or  wal l  l i ne,  
appl y one l ayer  of  sel f - adher i ng membr ane.   Fol l ow membr ane 
manuf act ur er ' s pr i nt ed i nst al l at i on i nst r uct i ons.

] 3. 3. 7. 2   St epped Fl ashi ng

For  s l opi ng r oof s whi ch abut  ver t i cal  sur f aces,  pr ovi de st epped met al  
f l ashi ng as speci f i ed i n Sect i on 07 60 00 FLASHI NG AND SHEET METAL.

3. 3. 7. 3   Vent  and St ack Fl ashi ng

Appl y shi ngl es up t o poi nt  wher e vent  or  st ack pi pe pr oj ect s t hr ough r oof ,  
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and cut  near est  shi ngl e t o f i t  ar ound pi pe.   Bef or e appl y i ng shi ngl es 
beyond pi pe,  pr epar e f l ange of  met al  pi pe vent  f l ashi ng as speci f i ed i n 
Sect i on 07 60 00 FLASHI NG AND SHEET METAL,  by appl y i ng a 3 mm 1/ 8 i nch 
t hi ck coat i ng of  asphal t  r oof  cement  on bot t om si de of  f l ashi ng f l ange.   
Sl i p f l ashi ng col l ar  and f l ange over  pi pe,  and set  coat ed f l ange i n 2 mm 
1/ 16 i nch coat i ng of  asphal t  r oof  cement .   Af t er  appl y i ng f l ashi ng f l ange,  
cont i nue shi ngl i ng up r oof .   Lap l ower  par t  of  f l ange over  shi ngl es.   
Over l ap f l ange wi t h s i de and upper  shi ngl es.   Fi t  shi ngl es ar ound pi pe,  
and embed i n 2 mm 1/ 16 i nch t hi ck coat i ng of  asphal t  r oof  cement  wher e 
shi ngl es over l ay f l ange.

[ 3. 3. 7. 4   Chi mney Fl ashi ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s par agr aph unl ess a chi mney i s 
i ndi cat ed on t he pr oj ect  dr awi ngs.   Coor di nat e wi t h 
Sect i ons 06 10 00 ROUGH CARPENTRY and 07 60 00 
FLASHI NG AND SHEET METAL t o ensur e t hat  cr i cket s and 
met al  chi mney f l ashi ng ar e speci f i ed.

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

Pr ovi de t r eat ed wood cr i cket s as speci f i ed i n Sect i on 06 10 00 ROUGH 
CARPENTRY.   Pr ovi de met al  base and count er f l ashi ng as speci f i ed i n Sect i on 
07 60 00 FLASHI NG AND SHEET METAL.   Uni f or ml y coat  masonr y sur f aces whi ch 
ar e t o r ecei ve f l ashi ng wi t h asphal t  pr i mer  appl i ed at  r at e of  4 l i t er s 
per  10 squar e met er s 1 gal l on per  100 squar e f eet .   Appl y shi ngl es over  
under l ayment  up t o f r ont  f ace of  chi mney.   Appl y met al  f r ont  base f l ashi ng 
wi t h l ower  sect i on ext endi ng at  l east  100 mm 4 i nches over  shi ngl es.   Set  
base f l ashi ng i n a 2 mm 1/ 16 i nch coat i ng of  asphal t  r oof  cement  on 
shi ngl es and chi mney f ace.   Appl y met al  st ep f l ashi ng at  s i des i n a 
coat i ng of  asphal t  r oof  cement .   Embed end shi ngl es i n each cour se t hat  
over l aps st ep f l ashi ng wi t h asphal t  r oof  cement .   Appl y met al  r ear  base 
f l ashi ng over  cr i cket  and back of  chi mney i n coat i ng of  asphal t  r oof  
cement .   Appl y end shi ngl es i n each cour se up t o cr i cket ,  and cement  i n 
pl ace.   Lap base f l ashi ng mi ni mum of  75 mm 3 i nches wi t h met al  
count er f l ashi ng.

]         - -  End of  Sect i on - -
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