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PROTECTED MEMBRANE ROOFI NG
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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  pr ot ect ed membr ane r oof  syst em.

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

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

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

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

PART 1   GENERAL

**************************************************************************
NOTE:   Thi s speci f i cat i on cover s a r oof i ng syst em i n 
whi ch t he membr ane i s pr ot ect ed by an over l ay of  
ext r uded pol yst yr ene i nsul at i on,  a f i l t er  f abr i c,  
and a l ayer  of  bal l ast  on t op.   The sur f ace of  
over hangs must  be seal ed t o pr event  l eakage of  ai r  
and,  t her ef or e,  upl i f t .   For  addi t i onal  gui dance on 
PMR,  t he desi gner  shoul d consul t  t he Nat i onal  
Roof i ng Cont r act or s Associ at i on ( NRCA)  Roof i ng and 
Wat er pr oof i ng Manual .

Roof  must  be const r uct ed wi t h a mi ni mum sl ope of  1 
t o 48,  and a maxi mum sl ope of  1 t o 6.   Dr ai nage i s  
cr i t i cal  as t he i nsul at i on wi l l  f l oat  i f  submer ged 
and not  adequat el y bal l ast ed.   Wher e i nt er nal  dr ai ns 
ar e not  used,  i ce dams may occur  at  eaves and 
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scupper s.   For  gui dance on f l ashi ngs and dr ai nage 
det ai l s ,  t he desi gner s shoul d consul t  t he SMACNA 
" Ar chi t ect ur al  Sheet  Met al  Manual . "

Under si des of  t he deck,  i ncl udi ng over hangs,  shoul d 
be seal ed when usi ng l oose- l ai d pr ot ect ed membr ane 
t o pr event  wi nd f r om pr essur i z i ng t he under si de of  
t he membr ane.

Bi t umi nous membr anes shoul d be f l ood- coat ed and not  
sur f aced wi t h aggr egat e.   Pol yst yr ene shoul d not  be 
pl aced i n cont act  wi t h asphal t .

Except  wher e exposed dr ai n basket s pose a saf et y 
hazar d,  t her e must  be an openi ng i n t he i nsul at i on,  
f i l t er  f abr i c,  and bal l ast  above each dr ai n basket .   
Paver s above hi dden dr ai ns wi l l  be mar ked so t hat  
t he dr ai ns can be i nspect ed per i odi cal l y .

Desi gner  shoul d r equi r e mat er i al s ,  pr oduct s,  and 
i nnovat i ve const r uct i on met hods and t echni ques whi ch 
ar e envi r onment al l y  sensi t i ve,  t ake advant age of  
r ecycl i ng and conser ve nat ur al  r esour ces.

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

1. 1   REFERENCES

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

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

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

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

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

ASTM I NTERNATI ONAL ( ASTM)

ASTM 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 C1396/ C1396M ( 2017)  St andar d Speci f i cat i on f or  Gypsum 
Board
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ASTM C29/ C29M ( 2017a)  St andar d Test  Met hod f or  Bul k 
Densi t y ( " Uni t  Wei ght " )  and Voi ds i n 
Aggregate

ASTM C578 ( 2018)  St andar d Speci f i cat i on f or  Ri gi d,  
Cel l ul ar  Pol yst yr ene Ther mal  I nsul at i on

ASTM C726 ( 2017)  St andar d Speci f i cat i on f or  Mi ner al  
Wool  Roof  I nsul at i on Boar d

ASTM D448 ( 2012;  R 2017)  St andar d Cl assi f i cat i on f or  
Si zes of  Aggr egat e f or  Road and Br i dge 
Construction

ASTM D4751 ( 2016)  St andar d Test  Met hod f or  
Det er mi ni ng Appar ent  Openi ng Si ze of  a 
Geotextile

ASTM D5034 ( 2009;  R 2017)  St andar d Test  Met hod f or  
Br eaki ng St r engt h and El ongat i on of  
Text i l e Fabr i cs ( Gr ab Test )

ASTM D751 ( 2006;  R 2011)  Coat ed Fabr i cs

FM GLOBAL ( FM)

FM APP GUI DE ( updat ed on- l i ne)  Appr oval  Gui de 
http://www.approvalguide.com/

FM P9513 ( 2002)  Speci al i s t  Dat a Book Set  f or  
Roof i ng Cont r act or s;  cont ai ns 1- 22 ( 2001) ,  
1- 28 ( 2002) ,  1- 29 ( 2002) ,  1- 28R/ 1- 29R 
( 1998) ,  1- 30 ( 2000) ,  1- 31 ( 2000) ,  1- 32 
( 2000) ,  1- 33 ( 2000) ,  1- 34 ( 2001) ,  1- 49 
( 2000) ,  1- 52 ( 2000) ,  1- 54 ( 2001)

SI NGLE PLY ROOFI NG I NDUSTRY ( SPRI )

SPRI  RP- 4 ( 2013)  Wi nd Desi gn St andar d f or  Bal l ast ed 
Si ngl e- Pl y Roof i ng 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)

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

PL 109- 58 Ener gy Pol i cy Act  of  2005 ( EPAct 05)

UNDERWRI TERS LABORATORI ES ( UL)

UL 580 ( 2006;  Repr i nt  Nov 2018)  UL St andar d f or  
Saf et y Test s f or  Upl i f t  Resi st ance of  Roof  
Assemblies

UL 790 ( 2004;  Repr i nt  Jul  2014)  St andar d Test  
Met hods f or  Fi r e Test s of  Roof  Cover i ngs
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1. 2   SYSTEM DESCRI PTI ON

1. 2. 1   Wi nd Upl i f t  Resi st ance

**************************************************************************
NOTE:   Desi gn shoul d be i n accor dance wi t h SPRI  
RP- 4.   Ful l y adher ed pr ot ect ed membr anes have 
per f or med wel l  i n hur r i cane ar eas when bal l ast ed as 
speci f i ed i n SPRI  RP- 4.   Roof  deck must  be adequat e 
t o suppor t  wei ght  of  bal l ast  as dead l oad.

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

Wi nd upl i f t  r esi st ance of  t he compl et e r oof  assembl y shal l  be r at ed Cl ass 
I - [ 60]  [ 90]  i n accor dance wi t h UL 580.   Wi nd r esi st ance of  l oose- l ai d 
bal l ast ed syst em shal l  be i n accor dance wi t h [ FM P9513]  [ SPRI  RP- 4] .   
Submi t  dr awi ngs r equi r ed f or  t he membr ane,  modi f i ed t o i ncl ude t he compl et e 
PMR assembl y.

1. 2. 2   Pr e- Roof i ng Conf er ence

Af t er  appr oval  of  submi t t al s and bef or e per f or mi ng r oof i ng [ and i nsul at i on]  
i nst al l at i on wor k,  hol d a pr e- r oof i ng conf er ence t o r evi ew t he f ol l owi ng:

a.   Dr awi ngs,  speci f i cat i ons and submi t t al s r el at ed t o t he r oof  wor k

b.   Roof  syst em component s i nst al l at i on

c.   Pr ocedur e f or  t he r oof  manuf act ur er ' s t echni cal  r epr esent at i ve' s onsi t e 
i nspect i on and accept ance of  t he r oof i ng subst r at e,  t he name of  t he 
manuf act ur er ' s t echni cal  r epr esent at i ves,  t he f r equency of  t he onsi t e 
v i s i t s,  di st r i but i on of  copi es of  t he i nspect i on r epor t s f r om t he 
manuf act ur er ' s t echni cal  r epr esent at i ves t o r oof  manuf act ur er

d.   Pl an f or  coor di nat i on of  t he wor k of  t he var i ous t r ades i nvol ved i n 
pr ovi di ng t he r oof i ng syst em and ot her  component s secur ed t o t he r oof i ng

e.   Qual i t y cont r ol  pl an f or  t he r oof  syst em i nst al l at i on

f .   Saf et y r equi r ement s

Coor di nat e pr e- r oof i ng conf er ence schedul i ng wi t h t he Cont r act i ng Of f i cer .   
The conf er ence shal l  be at t ended by t he Cont r act or ,  t he Cont r act i ng 
Of f i cer ' s desi gnat ed per sonnel ,  and per sonnel  di r ect l y r esponsi bl e f or  t he 
i nst al l at i on of  r oof i ng [ and i nsul at i on] ,  f l ashi ng and sheet  met al  wor k,  
[ [ mechani cal ] [ and] [ el ect r i cal ]  wor k] ,  ot her  t r ades i nt er f aci ng wi t h r oof  
wor k ,  [ Fi r e Mar shal l , ]  and r epr esent at i ve of  t he r oof i ng mat er i al s  
manuf act ur er .   Bef or e begi nni ng r oof i ng wor k,  pr ovi de a copy of  meet i ng 
not es and act i on i t ems t o al l  at t endi ng par t i es.   Not e act i on i t ems 
r equi r i ng r esol ut i on pr i or  t o st ar t  of  r oof  wor k.

1. 3   SUBMITTALS

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

SECTI ON 07 55 00  Page 5



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  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Roof  Assembl y

SD- 07 Cer t i f i cat es

Mat er i al  and Equi pment
Ener gy Ef f i c i ency
Qualifications

1. 4   QUALI TY ASSURANCE

1. 4. 1   Mat er i al  and Equi pment

Submi t  mat er i al  suppl i er ' s  or  equi pment  manuf act ur er ' s st at ement  t hat  t he 
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suppl i ed i nsul at i on,  f i l t er  f abr i c and membr ane mat er i al s meet  speci f i ed 
r equi r ement s.   Each cer t i f i cat e shal l  be s i gned by an of f i c i al  aut hor i zed 
t o cer t i f y  on behal f  of  mat er i al  suppl i er  or  pr oduct  manuf act ur er  and shal l  
i dent i f y quant i t y and dat e or  dat es of  shi pment  or  del i ver y t o whi ch t he 
cer t i f i cat es appl y.   Submi t  cer t i f i cat es of  compl i ance f or  mat er i al  and 
equi pment ,  as speci f i ed.

1. 4. 2   Ener gy Ef f i c i ency

Pr ovi de pr oduct s t hat  meet  or  exceed t he speci f i ed ener gy ef f i c i ency 
r equi r ement s of  FEMP desi gnat ed or  Ener gy St ar  qual i f i ed pr oduct s.   Submi t  
document at i on cer t i f y i ng t hat  pr oduct  conf or ms t o PL 109- 58 by meet i ng or  
exceeding Ener gy St ar  or  FEMP ef f i c i ency r equi r ement s as def i ned at  
" Ener gy- Ef f i c i ent  Pr oduct s"  at  http://www1.eere.energy.gov/femp/procurement .   
I ndi cat e Ener gy Ef f i c i ency Rat i ng.

1. 4. 3   Qualifications

Submi t  document at i on ver i f y i ng a mi ni mum of  2 year s exper i ence wi t h PMR 
syst ems and cer t i f i cat i on by t he PMR manuf act ur er  as an appr oved I nst al l er  
f or  t he speci f i ed PMR syst em.

1. 4. 4   Fi r e Resi st ance

The compl et ed r oof  syst em shal l  be r at ed Cl ass A as det er mi ned by UL 790 or  
Cl ass I  as det er mi ned by FM APP GUI DE.   Compl i ance of  each component  of  t he 
r oof i ng syst em shal l  be evi denced by t he l abel  or  wr i t t en cer t i f i cat i on 
f r om t he manuf act ur er .

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

St or e i nsul at i on away f r om ar eas wher e wel di ng i s bei ng per f or med or  wher e 
cont act  wi t h open f l ames i s possi bl e.   Shi el d i nsul at i on f r om ext ended 
exposur e t o sunl i ght .   Remove mat er i al s damaged by moi st ur e f r om t he s i t e.   
Bal l ast  shal l  not  be st or ed on t he r oof .

PART 2   PRODUCTS

**************************************************************************
NOTE:   I nsul at i on t o be pl aced beneat h t he membr ane 
i s descr i bed i n Sect i on 07 22 00 ROOF AND DECK 
INSULATION.

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

2. 1   UNDERLAYMENT

**************************************************************************
NOTE:   Loose- l ai d membr ane wi l l  not  be pl aced 
di r ect l y on concr et e or  ot her  har d,  pot ent i al l y  
r ough deck.

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

Under l ayment  may be [ concr et e]  [ any i nsul at i on whi ch i s sui t abl e f or  t he 
par t i cul ar  membr ane]  [ mi ner al  f i ber boar d i n accor dance wi t h ASTM C726] [  or  
] [ gypsum boar d i n accor dance wi t h ASTM C1396/ C1396M,  16 mm 5/ 8 i nch t hi ck 
or  gl ass mat  gypsum r oof  boar d i n accor dance wi t h ASTM C1177/ C1177M,  [ 6. 35 
mm 1/ 4 i nch]  [ 12. 7 mm 1/ 2 i nch]  [ 15. 87 mm 5/ 8 i nch] ] .
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2. 2   ROOF MEMBRANE

**************************************************************************
NOTE:   Speci f y bui l t - up r oof ,  EPDM,  modi f i ed bi t umen 
r oof i ng,  or  PVC r oof  membr ane,  or  al l ow Cont r act or  
t o choose f r om t hese opt i ons.   Del et e each 
i nappl i cabl e r oof  membr ane.   When edi t i ng t hese 
par agr aphs,  del et e aggr egat e sur f aci ng,  wal kways,  
and t ypes of  i nsul at i on not  used.   Speci f y Sect i on 
07 51 13 ASPHALT BUI LT- UP ROOFI NG when membr ane i s  
appl i ed di r ect l y  t o concr et e deck,  and r equi r e t wo 
f i nal  bi t umen f l ood coat s,  each coat  pr ovi di ng 1. 5 
kg of  bi t umen per  squar e met er  30 pounds per  squar e.

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

Roof  membr ane shal l  be i n accor dance wi t h Sect i on [ 07 51 13 ASPHALT 
BUI LT- UP ROOFI NG]  [ 07 53 23 ETHYLENE- PROPYLENE- DI ENE- MONOMER ROOFI NG]  [
07 54 19 POLYVI NYL CHLORI DE ROOFI NG]  [  or  ]  [ 07 52 00 MODI FI ED BI TUMI NOUS 
MEMBRANE ROOFI NG] .

2. 3   I NSULATI ON ABOVE THE MEMBRANE

**************************************************************************
NOTE:   Det er mi ne t he r equi r ed R- val ue and show t he 
R- val ue at  t he appr opr i at e det ai l  on t he dr awi ngs.   
The r equi r ed R- val ue wi l l  never  be l ess t han t hat  
used i n t he Ener gy Budget  Anal ysi s.

Speci f y a vapor  r et ar der  onl y when r equi r ed by 
cal cul at i ons made as speci f i ed i n ASTM Manual  18 
" Moi st ur e Cont r ol  i n Bui l di ngs"  or  i n t he CRREL- EC 
r epor t  " Vapor  Ret ar der s f or  Membr ane Roof i ng 
Systems."

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

I nsul at i on pl aced above t he membr ane shal l  be ext r uded pol yst yr ene,  or  
ext r uded pol yst yr ene wi t h a mor t ar  f ace.   I nsul at i on shal l  be a st andar d 
pr oduct  of  t he manuf act ur er ,  and shal l  be f act or y mar ked wi t h t he 
manuf act ur er ' s name or  t r ade mar k,  t he mat er i al  speci f i cat i on number ,  t he 
R- val ue at  24 degr ees C 75 degr ees F,  and t he t hi ckness.   Boar ds shal l  be 
mar ked i ndi v i dual l y.   The t her mal  r esi st ance of  t he i nsul at i on shal l  be not  
l ess t han t he R- val ue shown on t he dr awi ngs.   I nsul at i on shal l  conf or m t o 
ASTM C578,  Type V,  VI  or  VI I  and shal l  be i nt ended by t he manuf act ur er  f or  
use above a pr ot ect ed r oof  membr ane.   Bot t om l ayer  of  i nsul at i on shal l  
pr ovi de dr ai nage pat hs,  most l y par al l el  t o t he s l ope,  bet ween i nsul at i on 
and membr ane.   Top sur f ace of  mor t ar - f aced i nsul at i on shal l  be 10 mm 3/ 8 
i nch t hi ck por t l and cement  l at ex mor t ar  havi ng mi ni mum pr oper t i es as 
f ol l ows:   speci f i c  gr avi t y:   2. 0,  compr essi ve st r engt h:   20. 7 MPa 3000 psi  
and bond st r engt h t o i nsul at i on:   69 kPa 10 psi .   Top l ayer  of  i nsul at i on 
may have r i bbed t op sur f aces when f l at - bot t om paver s ar e used as bal l ast .   
Compl y wi t h EPA r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.

2. 4   FI LTER FABRI C

Fi l t er  f abr i c shal l  be ei t her  woven or  non- woven per vi ous sheet  of  l ong 
chai n pol ymer i c f i l ament s or  yar ns such as pol ypr opyl ene,  pol yet hyl ene,  
pol yest er ,  pol yami de,  or  pol yvi nyl i dene- chl or i de,  f or med i nt o a pat t er n 
wi t h di st i nct  and measur abl e openi ngs.   The f i l t er  f abr i c shal l  pr ovi de an 
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ASTM D4751 Appar ent  Openi ng Si ze ( AOS)  no f i ner  t han t he 0. 125 mm No.  120 
si eve and no coar ser  t han t he 0. 212 mm No.  70 s i eve.   Edges of  f abr i c shal l  
be sel vaged or  ot her wi se f i ni shed t o pr event  r avel i ng.   Fabr i c shal l  have 
mi ni mum wei ght  of  102 gms/ sq.  m 3 oz/ sq.  yar d and shal l  conf or m t o t he 
f ol l owi ng t abl e:

Property Test  Pr ocedur e Result

Tensi l e st r engt h ASTM D5034 Gr ab t est  met hod 
usi ng 25 mm 1 i nch squar e j aws 
and a t r avel  r at e of  55 mm per  
sec 12 i nches per  mi nut e

29 kg/ 25 mm65 l bs/ i nch 
mi ni mum i n any pr i nci pal  
direciton

Punct ur e st r engt h ASTM D751 -  Tensi on t est i ng 
machi ne wi t h r i ng cl amp;  st eel  
bal l  r epl aced wi t h a 8 mm 5/ 16 
i nch di amet er  sol i d st eel  
cyl i nder  wi t h a hemi spher i cal  
t i p cent er ed wi t hi n t he r i ng 
clamp

18 kg40 l bs mi ni mum l oad

2. 5   BALLAST

**************************************************************************
NOTE:   Pavers  ar e pr ef er r ed over  aggr egat e bal l ast , 
and a combi nat i on of  pavers  and bal l ast  i s  pr ef er r ed 
over aggregate  onl y.

Det er mi ne bal l ast  and/ or  paver  s i ze and quant i t y 
usi ng SPRI  RP- 4 and modi f y par agr aph BALLAST 
I NSTALLATI ON accor di ngl y.   SPRI  RP- 4 al l ows cr ushed 
st one over  pr ot ect ed membr ane.   Use l i ght - col or ed 
aggr egat e when l ocal l y avai l abl e.   Smal l  aggr egat e 
wi l l  not  be used i n v i c i ni t y of  ai r cr af t  oper at i ons;  
however,  r ock or  paver  bal l ast  may be used i n such 
ar eas.   Wher e ambi ent  t emper at ur es dr op bel ow 
f r eezi ng,  avoi d use of  ballast  or  pavers  t hat  wi l l  
br eak dur i ng f r eeze- t haw cycl es.

I nst al l at i ons wher e t hi s r oof i ng syst em i s used 
shoul d be moni t or ed;  any pr obl ems or  not ewor t hy 
benef i t s encount er ed i n t he use of  t hi s syst em 
shoul d be br ought  t o t he at t ent i on of  HQUSACE 
( CEMP- ET)  WASH DC 20314- 1000 f or  i nf or mat i on and 
possi bl e di ssemi nat i on.

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

Bal l ast  shal l  be scr eened gr avel ,  scr eened cr ushed st one,  pr ecast  concr et e 
pavers,  or  ext r uded pol yst yr ene i nsul at i on wi t h i nt egr al  mor t ar  t oppi ng.   
Si ze and pl acement  shal l  be as i ndi cat ed.   Sel ect ed bal l ast  exposed t o 
sunl i ght  must  have an i ni t i al  sol ar  r ef l ect ance gr eat er  or  equal  t o 0. 65 
and a sol ar  r ef l ect ance gr eat er  or  equal  t o 0. 50 t hr ee year s af t er  
i nst al l at i on under  nor mal  condi t i ons.
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2. 5. 1   Pavers

Concr et e paver s shal l  be ai r - ent r ai ned concr et e,  mi ni mum 38 mm 1- 1/ 2 i nches 
t hi ck,  havi ng 21 MPa 3000 psi  mi ni mum compr essi ve st r engt h.   Paver s shal l  
be r i bbed on t he bot t om f or  use over  smoot h t opped i nsul at i on and f l at  on 
t he bot t om f or  use over  i nsul at i on wi t h r i bbed t op.

2. 5. 2   Aggr egat e Bal l ast

Gr avel  and cr ushed st one shal l  conf or m t o ASTM D448,  Si ze 4 and 2,  wi t h 
l ess t han 2 per cent  t hat  passes t hr ough a 10 mm 3/ 8 i nch scr een.   Bal l ast  
shal l  have mi ni mum uni t  mass of  960 kg/ cubi c met er  60 pcf  as det er mi ned by 
ASTM C29/ C29M.

PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l  r oof  membr ane and f l ashi ng i n accor dance wi t h Sect i ons [ 07 51 13 
ASPHALT BUI LT- UP ROOFI NG]  [ 07 53 23 ETHYLENE- PROPYLENE- DI ENE- MONOMER 
ROOFI NG]  [ 07 54 19 POLYVI NYL CHLORI DE ROOFI NG]  [ or ]  [ 07 52 00 MODI FI ED 
BI TUMI NOUS MEMBRANE ROOFI NG] .

3. 2   FLOOD TEST

Af t er  t he membr ane and i t s f l ashi ngs ar e i nst al l ed,  and bef or e t he 
i nsul at i on i s pl aced above t he membr ane,  pl ug t he dr ai ns and f l ood t he r oof  
wi t h wat er  f or  24 hour s.   Leaks shal l  be r emedi ed bef or e i nsul at i on i s 
installed.

3. 3   INSULATION

**************************************************************************
NOTE:   Speci f y or  i ndi cat e a 0. 13 mm 4 mi l  
pol yet hyl ene sheet  bel ow t he i nsul at i on when sur f ace 
i s f l ood coat  bi t umen.

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

I nsul at i on shal l  be l oose l ai d on t he membr ane af t er  t he membr ane i s 
compl et ed and f l ood coat  ( i f  any)  i s  cool .   When r equi r ed by t he 
manuf act ur er  of  t he i nsul at i on,  a s l i p sheet  shal l  be i nst al l ed over  t he 
membr ane.   Dr ai nage pat hs shal l  be pr ovi ded bet ween t he l ower  sur f ace of  
t he i nsul at i on and t he membr ane.   Most  of  t he dr ai nage pat hs shal l  be 
par al l el  t o t he s l ope of  t he r oof .   Unl ess ot her wi se speci f i ed by t he 
manuf act ur er ,  end j oi nt s shal l  be st agger ed.   Joi nt s bet ween boar ds shal l  
not  exceed 6 mm 1/ 4 i nch.   I nsul at i on shal l  be i nst al l ed t o wi t hi n 19 mm 
3/ 4 i nch of  pr oj ect i ons and cant  st r i ps.

3. 4   FI LTER FABRI C I NSTALLATI ON

Fi l t er  f abr i c shal l  be l ai d l oose over  i nsul at i on,  smoot h and f r ee of  
t ensi on and st r ess.   Edges and ends shal l  be l apped a mi ni mum of  300 mm 1 
f oot  and ext ended above t he bal l ast  50 t o 75 mm 2 t o 3 i nches at  t he 
per i met er  and penet r at i ons.   Joi nt s par al l el  t o per i met er  wi l l  not  be 
per mi t t ed wi t hi n 1. 8 met er s 6 f eet  of  t he per i met er .

3. 5   BALLAST I NSTALLATI ON

Pl ace bal l ast  t o pr ovi de a wei ght  of  479 Pa 10 psf  on t he r oof  ar ea,  except  
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t hat  t he wei ght  shal l  be 957 Pa 20 psf  wi t hi n 1. 2 met er s 4 f eet  of  t he r oof  
per i met er .   At  appr oved i nt er val s,  t he pl aced bal l ast  shal l  be wei ghed and 
cor r ect ed t o be wi t hi n pl us or  mi nus 10 per cent  of  speci f i ed wei ght .   
Paver s shal l  be i nst al l ed wher e i ndi cat ed.   Paver s above hi dden dr ai ns 
shal l  be mar ked so t hat  dr ai ns may be i nspect ed.   I nt er i or  r oof  dr ai ns 
shal l  be sur r ounded wi t h gr avel  or  st one gr aded bet ween 25 and 38 mm 1 and 
1- 1/ 2 i nches t o t he l evel  of  bal l ast  over  i nsul at i on or  t o mi d- hei ght  of  
dr ai n bonnet ,  whi chever  i s  l ower .   Dur i ng pl acement  of  aggr egat e bal l ast ,  
dr ai ns and ot her  openi ngs shal l  be cover ed t o pr event  i nadver t ent  ent r y of  
bal l ast .   Bal l ast  buggy wheel s ar e not  al l owed on t he membr ane.

3. 6   INSPECTION

**************************************************************************
NOTE:   Wher e j ust i f i ed by t he amount  or  cr i t i cal i t y  
of  t he i nsul at i on and r oof i ng i nvol ved,  and si mi l ar  
r equi r ement s ar e not  est abl i shed f or  t he Cont r act or  
Qual i t y Cont r ol  Or gani zat i on speci f i ed el sewher e,  
t he f ol l owi ng I NSULATI ON TECHNI CI AN and i nspect i on 
r equi r ement s may be added:

" I NSULATI ON TECHNI CI AN

A r oof  i nsul at i on t echni c i an r esponsi bl e di r ect l y t o 
t he Cont r act or  and exper i enced i n t he i nst al l at i on 
of  r oof  i nsul at i on and r el at ed wor k shal l  per f or m 
t he i nspect i on f unct i ons and shal l  be on t he s i t e 
whenever  r oof  i nsul at i on oper at i ons ar e i n pr ogr ess. "

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

Est abl i sh and mai nt ai n an i nspect i on pr ocedur e t o ensur e compl i ance of  t he 
i nst al l ed r oof  wi t h t he cont r act  r equi r ement s.   Any wor k f ound not  t o be i n 
compl i ance wi t h t he cont r act  shal l  be pr ompt l y r emoved and r epl aced or  
cor r ect ed i n an appr oved manner .   I nspect i on shal l  i ncl ude,  but  not  be 
l i mi t ed t o,  t he f ol l owi ng:

a.   Obser vat i on of  envi r onment al  condi t i ons;  number  and ski l l  l evel  of  
r oof i ng wor ker s;  st ar t  and end t i me of  var i ous t asks;  condi t i on of  
substrate.

b.   Ver i f i cat i on of  compl i ance of  mat er i al s bef or e,  dur i ng,  and af t er  
i nst al l at i on,  pr oper  st or age and handl i ng of  i nsul at i on.

c.   I nspect i on of  mechani cal  f ast ener s;  t ype,  number ,  l engt h,  and spaci ng.

d.   Coor di nat i on wi t h ot her  mat er i al s,  cant s,  nai l er s,  f l ashi ngs,  and 
penetrations.

e.   I nspect i on of  pr oper  pl acement  of  i nsul at i on,  j oi nt  or i ent at i on and 
l aps bet ween l ayer s,  j oi nt  wi dt hs and bear i ng of  edges of  under l ayment  
on deck.

f .   I nspect i on of  pr oper  pl acement  of  paver s and amount  and l evel i ng of  
ballast.

Submi t  pr ocedur es f or  appr oval ,  pr i or  t o st ar t  of  r oof i ng wor k i ncl udi ng a 
checkl i st  of  poi nt s t o be obser ved.   The act ual  i nspect i ons shal l  be 
document ed and a copy of  t he document at i on f ur ni shed t o t he Cont r act i ng 
Of f i cer  at  t he end of  each day.
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        - -  End of  Sect i on - -
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