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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  sheet  appl i ed el ast omer i c 
waterproofing.

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:   Thi s gui de speci f i cat i on i s i nt ended f or  use 
wher e l ocal  pr act i ce and exper i ence i ndi cat es,  or  
wher e I nt er nat i onal  Code Counci l  ( I CC) ,  
I nt er nat i onal  Bui l di ng Code ( I BC) ,  sect i on 
Damppr oof i ng and Wat er pr oof i ng al l ows,  t hat  
pr ot ect i on agai nst  hydr ost at i c pr essur e or  
condi t i ons of  excessi ve dampness can be achi eved by 
usi ng el ast omer i c wat er pr oof i ng.   Typi cal  
appl i cat i ons i nc l ude,  but  ar e not  l i mi t ed t o,  wal l  
and f oundat i on wat er pr oof i ng,  wat er pr oof i ng 
pr omenades and par ki ng decks,  wat er pr oof i ng beneat h 
shower  pans,  k i t chens,  t oi l et  f ac i l i t i es,  j ani t or i al  
r ooms,  and i ndoor  swi mmi ng pool s.

NOTE:   Wher e gr oundwat er  i nvest i gat i on r equi r ed by 
I BC Sect i on 1803. 5. 4 i ndi cat es t hat  i f  a hydr ost at i c 
pr essur e condi t i on exi st s,  and t he desi gn does not  
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i nc l ude a gr oundwat er  cont r ol  syst em as descr i bed i n 
Sect i on 1805. 1. 3,  wat er pr oof  wal l s and f l oor s i n 
accor dance wi t h t hi s sect i on.

NOTE:  Wher e concr et e vaul t  magazi nes ar e desi gned 
bel ow gr ound,  pr ovi de but y l  r ubber ,  or  el ast omer i c 
composi t e,  t her mopl ast i c wat er pr oof  sheet i ng.  

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

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

1.   Ext ent  of  membr ane wat er pr oof i ng,  subst r at es,  
t er mi nat i on det ai l s , t er mi nat i on det ai l s ,  f l ashi ng,  
and count er f l ashi ng,  pi pe and condui t  penet r at i ons,  
and j unct i ons at  wal l s and f l oor s.

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

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.

ASTM I NTERNATI ONAL ( ASTM)

ASTM C1305 ( 2008)  St andar d Test  Met hod f or  Cr ack 
Br i dgi ng Abi l i t y  of  Li qui d- Appl i ed 
Wat er pr oof i ng Membr ane

ASTM D1004 ( 2013)  I ni t i al  Tear  Resi st ance of  Pl ast i c 
Fi l m and Sheet i ng

ASTM D1149 ( 2007;  R 2012)  St andar d Test  Met hod f or  
Rubber  Det er i or at i on -  Sur f ace Ozone 
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Cr acki ng i n a Chamber

ASTM D1204 ( 2014)  Li near  Di mensi onal  Changes of  
Nonr i gi d Ther mopl ast i c Sheet i ng or  Fi l m at  
El evat ed Temper at ur e

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

ASTM D1876 ( 2008;  R 2015;  E 2015)  St andar d Test  
Met hod f or  Peel  Resi st ance of  Adhesi ves 
( T- Peel  Test )

ASTM D2136 ( 2002;  R 2012)  Coat ed Fabr i cs -  
Low- Temper at ur e Bend Test

ASTM D2240 ( 2015;  E 2017)  St andar d Test  Met hod f or  
Rubber  Pr oper t y -  Dur omet er  Har dness

ASTM D297 ( 2015)  Rubber  Pr oduct s -  Chemi cal  Anal ysi s

ASTM D3045 ( 1992;  R 2010)  Pr act i ce f or  Heat  Agi ng of  
Pl ast i cs Wi t hout  Load

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

ASTM D429 ( 2014)  Rubber  Pr oper t y- Adhesi on t o Ri gi d 
Substrates

ASTM D471 ( 2016a)  St andar d Test  Met hod f or  Rubber  
Pr oper t y -  Ef f ect  of  Li qui ds

ASTM D5385/ D5385M ( 1993;  R 2014;  E 2014)  St andar d Test  
Met hod f or  Hydr ost at i c Pr essur e Resi st ance 
of  Wat er pr oof i ng Membr anes

ASTM D570 ( 1998;  E 2010;  R 2010)  St andar d Test  
Met hod f or  Wat er  Absor pt i on of  Pl ast i cs

ASTM D573 ( 2004;  R 2010)  St andar d Test  Met hod f or  
Rubber  -  Det er i or at i on i n an Ai r  Oven

ASTM D624 ( 2000;  R 2012)  Tear  St r engt h of  
Convent i onal  Vul cani zed Rubber  and 
Ther mopl ast i c El ast omer s

ASTM D638 ( 2014)  St andar d Test  Met hod f or  Tensi l e 
Pr oper t i es of  Pl ast i cs

ASTM D746 ( 2014)  St andar d Test  Met hod f or  
Br i t t l eness Temper at ur e of  Pl ast i cs and 
El ast omer s by I mpact
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ASTM D751 ( 2006;  R 2011)  Coat ed Fabr i cs

ASTM D903 ( 1998;  R 2017)  St andar d Test  Met hod f or  
Peel  or  St r i ppi ng St r engt h of  Adhesi ve 
Bonds

ASTM E154/ E154M ( 2008a;  R 2013;  E 2013)  Wat er  Vapor  
Ret ar der s Used i n Cont act  wi t h Ear t h Under  
Concr et e Sl abs,  on Wal l s,  or  as Gr ound 
Cover

ASTM E96/ E96M ( 2016)  St andar d Test  Met hods f or  Wat er  
Vapor  Tr ansmi ssi on of  Mat er i al s

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC I BC ( 2018)  I nt er nat i onal  Bui l di ng Code

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.

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " S"  f ol l owi ng a submi t t al  i t em 
i ndi cat es t hat  t he submi t t al  i s  r equi r ed f or  t he 
Sust ai nabi l i t y  eNot ebook t o f ul f i l l  f eder al l y  
mandat ed sust ai nabl e r equi r ement s i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance 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- 03 Pr oduct  Dat a

Manuf act ur er ' s St andar d Det ai l s ;  G[ ,  [ _____] ]

El ast omer i c Wat er pr oof i ng Sheet  Mat er i al ;  G[ ,  [ _____] ]

Pr ot ect i on Boar d;  G[ ,  [ _____] ]

Pr i mer s,  Adhesi ves,  and Mast i cs;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

El ast omer i c Wat er pr oof i ng Sheet  Mat er i al ;  G[ ,  [ _____] ]

Fi el d Qual i t y Cont r ol  document at i on;  G[ ,  [ _____] ]

Pr ot ect i ve Cover i ng;  G[ ,  [ _____] ]

**************************************************************************
NOTE:   Cer t i f i cat es ar e r equi r ed f or  ver i f i cat i on of  
mat er i al s compl y i ng wi t h UFC 1- 200- 02 HI GH 
PERFORMANCE AND SUSTAI NABLE BUI LDI NG REQUI REMENTS;  
edi t  as necessar y.

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

SD- 07 Cer t i f i cat es

El ast omer i c Wat er pr oof i ng Sheet  Mat er i al ;  G[ ,  [ _____] ]

Pr i mer s,  Adhesi ves,  and Mast i cs;  G[ ,  [ _____] ]

[ Pr ot ect i ve Cover i ngs;  G[ ,  [ _____] ]

] Dr af t  Speci al  War r ant i es;  G[ ,  [ _____] ]

Fi nal  Speci al  War r ant i es;  G[ ,  [ _____] ]

Cer t i f i cat es Of  Compl i ance;  G[ ,  [ _____] ]

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

Pr i mer s,  Adhesi ves,  and Mast i cs;  G[ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

Cer t i f i cat es Of  Compl i ance wi t h sust ai nabl e r equi r ement s f or  i t ems 
l i s t ed i n SD- 07;  G[ ,  [ _____] ]
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1. 3   MANUFACTURER' S DETAI LS

Submi t  manuf act ur er ' s st andar d det ai l s  i ndi cat i ng met hods of  at t achment  and 
spaci ng,  t r ansi t i on and t er mi nat i on det ai l s ,  and i nst al l at i on det ai l s .   
I ncl ude ver i f i cat i on of  exi st i ng condi t i ons.

1. 4   PRODUCT DATA

I ncl ude dat a f or  mat er i al  descr i pt i ons,  r ecommendat i ons f or  pr oduct  shel f  
l i f e,  r equi r ement s f or  pr ot ect i ve cover i ngs,  and manuf act ur er ' s Saf et y Dat a 
Sheet s ( SDS)  f or  pr i mer s,  adhesi ves,  and mast i cs.

**************************************************************************
NOTE:   Choose br acket ed opt i on i f  t hi s pr oj ect  i s  
r equi r ed t o compl y wi t h I CC I BC Sect i on 1805 
Damppr oof i ng and Wat er pr oof i ng.

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

[ 1. 5   CODE REQUI REMENTS

Pr ovi de membr ane wat er pr oof i ng syst em i n accor dance wi t h I CC I BC Sect i on 
1805 Damppr oof i ng and Wat er pr oof i ng.

] 1. 6   DELI VERY,  STORAGE,  HANDLI NG,  I DENTI FI CATI ON

Del i ver  and st or e mat er i al s i n accor dance wi t h manuf act ur er ' s pr i nt ed 
i nst r uct i ons,  out  of  t he weat her ,  i n manuf act ur er ' s or i gi nal  packagi ng wi t h 
br and name and pr oduct  i dent i f i cat i on c l ear l y mar ked.   Keep mat er i al s 
wr apped and separ at ed f r om of f - gassi ng mat er i al s ( such as dr y i ng pai nt s and 
adhesi ves) .   Do not  use mat er i al s  t hat  have vi s i bl e moi st ur e or  bi ol ogi cal  
gr owt h.   Do not  per mi t  uni dent i f i ed mat er i al s i n t he wor k ar ea or  i n t he 
project.

1. 7   ENVI RONMENTAL CONDI TI ONS

**************************************************************************
NOTE:   When wat er pr oof i ng wi l l  be i nst al l ed i ndoor s 
pr ot ect ed f r om t he weat her ,  del et e t he br acket ed 
r equi r ement s f or  out door  envi r onment al  condi t i ons.   
Al so,  i n geogr aphi cal  ar eas wher e t he speci f i er  
det er mi nes i t  i s  r out i ne t o ut i l i ze ar t i f i c i al  means 
of  mai nt ai ni ng t he sur f ace and ambi ent  t emper at ur es 
above 4 degr ees C 40 degr ees F,  i ncl ude t he 
condi t i ons f or  wai ver  i n t he pr oj ect  speci f i cat i ons.

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

Do not  appl y wat er pr oof i ng dur i ng i ncl ement  weat her  or  when t her e i s i ce,  
f r ost ,  sur f ace moi st ur e,  or  v i s i bl e dampness on t he sur f ace t o r ecei ve 
wat er pr oof i ng f or  when ambi ent  and sur f ace t emper at ur es ar e 4 degr ees C 40 
degr ees F or  bel ow.   [ The r est r i c t i on on t he appl i cat i on of  wat er pr oof i ng 
mat er i al s when ambi ent  and sur f ace t emper at ur es ar e bel ow 4 degr ees C 40 
degr ees F wi l l  be wai ved i f  t he Cont r act or  devi ses a means,  appr oved by t he 
Cont r act i ng Of f i cer  i n wr i t i ng,  of  mai nt ai ni ng t he sur f ace and ambi ent  
t emper at ur es above 4 degr ees C 40 degr ees F. ]
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1. 8   SPECI AL WARRANTI ES

1. 8. 1   Guarantee

Guar ant ee wat er pr oof i ng membr ane i nst al l at i on agai nst  f ai l ur e due t o l eaks 
f or  a per i od of  t wo year s f r om t he dat e of  Benef i c i al  Occupancy.   Submi t  
dr af t  and f i nal  guar ant ees i n accor dance wi t h Sect i ons 01 78 00 CLOSEOUT 
SUBMI TTALS [ and 01 78 23 OPERATI ON AND MAI NTENANCE DATA] .

1. 8. 2   Warranty

Pr ovi de manuf act ur er ' s mat er i al  war r ant y f or  al l  syst em component s f or  a 
per i od of  t en year s f r om t he dat e of  Benef i c i al  Occupancy.   Submi t  dr af t  
and f i nal  war r ant i es i n accor dance wi t h Sect i ons 01 78 00 CLOSEOUT 
SUBMI TTALS [ and 01 78 23 OPERATI ON AND MAI NTENANCE DATA] .

PART 2   PRODUCTS

2. 1   SUSTAI NABI LI TY CRI TERI A

Wher e al l owed by per f or mance cr i t er i a:

2. 1. 1   Reduced Vol at i l e Or gani c Compound ( VOC)  Cont ent

Pr ovi de pr oduct s wi t h r educed VOC cont ent  and pr ovi de cer t i f i cat es of  
compl i ance i n accor dance wi t h Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG 
par agr aph REDUCE VOLATI LE ORGANI C COMPOUNDS.

2. 1. 2   Recycl ed Cont ent

Pr ovi de pr oduct s wi t h r ecycl ed cont ent  and pr ovi de cer t i f i cat es of  
compl i ance i n accor dance wi t h Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG 
par agr aph RECYCLED CONTENT.

2. 2   MATERIALS

Pr ovi de one of  t he t ypes of  el ast omer i c wat er pr oof i ng sheet  mat er i al  and 
r el at ed pr i mer s,  adhesi ves,  and mast i cs as speci f i ed her ei n.   Ensur e 
compat i bi l i t y  of  wat er pr oof i ng mat er i al s wi t h each ot her ,  and wi t h 
mat er i al s on whi ch t hey ar e appl i ed.   Pr ovi de mat er i al s t hat  compl y wi t h 
appl i cabl e r equi r ement s c i t ed bel ow when t est ed i n accor dance wi t h t he 
r ef er enced ASTM publ i cat i ons.

**************************************************************************
NOTE:   Wher e concr et e vaul t  magazi nes ar e desi gned 
bel ow gr ound,  speci f y membr ane sheet i ng.   Do not  
appl y pr i mer  or  mast i c unt i l  concr et e has cur ed not  
l ess t han 7 days,  or  as r equi r ed by t he 
manuf act ur er ,  r emove al l  moi st ur e,  f or m oi l  and non-  
f ungi  cur i ng agent s.

NOTE:   Speci f y a hi gher  punct ur e r esi st ance i f  
wat er pr oof i ng wi l l  be subj ect  t o abuse.   Commer ci al  
membr anes ar e avai l abl e whi ch exceed 890 N 200 pounds
 i n punct ur e r esi st ance.

**************************************************************************
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2. 3   BUTYL RUBBER SHEETI NG

Not  l ess t han 1. 5 mm 60 mi l s mi ni mum t hi ckness.

2. 3. 1   But y l  Rubber  Sheet i ng Per f or mance Requi r ement s

a.   Thi ckness Tol er ance,  ASTM D412:  Pl us or  mi nus 10 per cent .

b.   Speci f i c  Gr avi t y,  ASTM D297:  1. 20,  pl us or  mi nus 0. 05.

c.   Tensi l e St r engt h,  ASTM D412:  7. 7 MPa 1200 psi  mi ni mum.

d.   Tensi l e St r ess at  300 per cent  el ongat i on,  ASTM D412:  3. 85 MPa 600 psi  
minimum.

e.   El ongat i on,  ASTM D412:  300 per cent  mi ni mum.

f .   Tear  Resi st ance,  Di e C,  ASTM D624:  26. 3 Newt ons per  mi l l i met er  ( N/ mm)  
150 pound f or ce per  i nch ( l bf / i nch)  mi ni mum.

g.   Shor e A Har dness,  ASTM D2240:  5- second i nt er val  bef or e r eadi ng;  60 pl us 
or  mi nus 10.

h.   Ozone Resi st ance,  ASTM D1149:  No cr acks,  7 days -  50 pphm -  37. 8 
degr ees C 100 degr ees F,  20 per cent  el ongat i on.

i .   Heat i ng Agi ng- Accel er at ed,  ASTM D573:  Tensi l e r et ent i on,  60 per cent  of  
mi ni mum or i gi nal  el ongat i on r et ent i on;  60 per cent  of  mi ni mum or i gi nal  
r equi r ement ;  7 days,  115. 6 degr ees C 240 degr ees F.

j .   But y l  I dent i f i cat i on,  ASTM D471 REV A,  Tr i cr esyl  Phosphat e I mmer si on:   
Maxi mum vol ume swel l  10 per cent ,  70 hr s,  100 degr ees C 212 degr ees F.

k.   Low Temper at ur e Fl exi bi l i t y ,  ASTM D746:   No f ai l ur e at  mi nus 40 degr ees 
C mi nus 40 degr ees F.

l .   Wat er  Absor pt i on,  ASTM D471 REV A:   Pl us 1 per cent  maxi mum.   7 days, 70 
degr ees C 158 degr ees F.

m.   Exposur e t o Fungi  and Bact er i a i n Soi l ,  ASTM E154/ E154M REV A,  Mi ni mum 
16 Weeks:   Unaf f ect ed.

n.   Wat er  Vapor  Tr ansmi ssi on,  26. 7 degr ees C 80 degr ees F Per meance,  
ASTM E96/ E96M,  Pr ocedur e B or  BW:   8. 58 by 10- 7 g/ Pa. s. m2 0. 15 per ms 
maximum.

2. 3. 2   Adhesi ve,  Cement ,  and Tape f or  Use wi t h But yl  Rubber

As r ecommended by t he but y l  r ubber  wat er pr oof i ng membr ane manuf act ur er .

2. 4   THERMOPLASTI C MEMBRANE:  POLYVI NYL CHLORI DE ( PVC)

Pol yvi nyl  chl or i de ( PVC)  f l exi bl e sheet s wi t h non- woven f i ber gl ass 
r ei nf or c i ng not  l ess t han 1. 5 mm 60 mi l s mi ni mum t hi ckness.

2. 4. 1   Ther mopl ast i c Membr ane Per f or mance Requi r ement s

a.   Over al l  t hi ckness,  ASTM D751:  1. 50 mm . 059 i nches mi ni mum
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b.   Tensi l e st r engt h,  ASTM D638:  11. 03 MPa 1600 psi  mi ni mum

c.   El ongat i on at  br eak,  ASTM D638:  250 per cent  mi ni mum

d.   Seam st r engt h,  ASTM D638:  90 per cent  mi ni mum of  t ensi l e st r engt h

e.   Ret ent i on of  pr oper t i es af t er  heat  agi ng,  ASTM D3045

f .   Tensi l e st r engt h,  ASTM D638:  95 per cent  of  or i gi nal

g.   El ongat i on,  ASTM D638:  95 per cent  of  or i gi nal

h.   Tear  r esi st ance,  ASTM D1004:  7. 7 Ki l ogr am For ce 17 l bf

i .   Low Temper at ur e Bend,  ASTM D2136:  mi nus 40 degr ees C mi nus 40 degr ees F

j .   Li ner  Di mensi onal  Change,  ASTM D1204:  0. 002 per cent

k.   Wei ght  Change Af t er  I mmer si on i n Wat er ,  ASTM D570:  2. 0 per cent  maxi mum

2. 4. 2   Adhesives

a.   Adhesi ve f or  t her mopl ast i c f l ashi ngs as r ecommended by manuf act ur er .

b.   Adhesi ve f or  Sub- Membr ane Gr i d:   100 per cent  sol i ds,  t wo par t  ur et hane,  
wi t h mi ni mum t ensi l e st r engt h of  1. 04 MPa 150 psi ,  i n accor dance wi t h 
ASTM D412 and adhesi on t o concr et e of  12 pl y i n accor dance wi t h 
ASTM D429 as r ecommended by manuf act ur er .

**************************************************************************
NOTE:  Wher e r ecommended by t he manuf act ur er  f or  
bel ow gr ound membr ane sheet i ng,  pr ovi de secur ement  
st r i p at  per i met er  and at  any penet r at i ons( s)  as 
wel l  as any el evat i on changes.  

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

2. 4. 3   Accessories

Secur ement  St r i p:   14 gauge st ai nl ess st eel  met al  bar  2. 54 cm 1 i nch wi de,  
pr e- punched 2. 54 cm 1 i nch on cent er  f or  secur ement .

2. 5   COMPOSI TE,  SELF- ADHERI NG MEMBRANE SHEETI NG

Col d appl i ed composi t e sheet  consi st i ng of  r ubber i zed asphal t  and cr oss 
l ami nat ed,  hi gh densi t y pol yet hyl ene f i l m.  Not  l ess t han 1. 5 mm 60 mi l s 
mi ni mum t hi ckness i s r equi r ed.

2. 5. 1   Composi t e,  Sel f - Adher i ng Sheet i ng Per f or mance Requi r ement s

a.   Tensi l e St r engt h ASTM D412,  Di e C:  1. 6 MPa 250 psi  mi ni mum.

b.   Ul t i mat e El ongat i on,  ASTM D412,  Di e C:  200 per cent  mi ni mum.

c.   Wat er  Vapor  Tr ansmi ssi on,  ASTM E96/ E96M 26. 7 degr ees C 80 degr ees F 
Per meance,  Pr ocedur e B:  5. 72 by 10- 7 g/ Pa. s. m2 0. 1 per m maxi mum.

d.   Pl i abi l i t y  degr ees,  ASTM D146/ D146M:  ( 180 degr ees Bend Over  25 mm 1 I nch
 Mandr el ) :   No cr acks at  mi nus 32 degr ees C mi nus 25 degr ees F.
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e.   Pr ovi de t est  r epor t  dat a f or  cr ack br i dgi ng abi l i t y :   Ei t her  i n 
accor dance wi t h ASTM C1305 as modi f i ed f or  a dr y f i l m t hi ckness 
speci f i ed by t he manuf act ur er  and conduct ed at  l ow t emper at ur e;  or  i n 
accor dance wi t h a cycl i ng over  cr ack t est  al so conduct ed f or  t he 
speci f i ed dr y f i l m t hi ckness at  l ow t emper at ur e.   Usi ng ei t her  t est ,  
ver i f y cr ack br i dgi ng up t o 6 mm 1/ 4 i nch wi t hout  damage t o t he 
membr ane syst em.

f .   Punct ur e Resi st ance,  ASTM E154/ E154M REV A:  18 kg 40 l b mi ni mum.

g.   Lap Adhesi on at  Mi ni mum Appl i cat i on Temper at ur e,  ASTM D1876 Modi f i ed,  
880 N/ m 5 l bs/ i n. .

h.   Peel  St r engt h,  ASTM D903:  Modi f i ed 1576 N/ m 9 l bs/ i n.

i .   Resi st ance t o Hydr ost at i c Head,  ASTM D5385/ D5385M:  70 m 231 f t  of  wat er .

j .   Wat er  Absor pt i on,  ASTM D570;  0. 1 per cent  maxi mum.

2. 5. 2   Primers

Asphal t  composi t i on,  ASTM D41/ D41M,  or  synt het i c pol ymer  i n sol vent  as 
r ecommended by t he membr ane manuf act ur er .

2. 5. 3   Mastics

Pol ymer  modi f i ed asphal t  i n sui t abl e sol vent  of  t r owel  gr ade consi st ency 
and as r ecommended by t he membr ane manuf act ur er .

2. 6   Pr ot ect i on Boar d

**************************************************************************
NOTE:  Al ways r equi r e pr ot ect i on mat er i al  separ at i ng 
wat er pr oof i ng f r om f i l l  mat er i al .  Del et e pr ot ect i on 
boar d opt i on and r equi r e t he pol ymer i c gr i d opt i on 
f or  ear t h cover ed magazi nes or  f aci l i t i es wi t h 
r out i ne gr ound wat er  exposur e.

NOTE:  Fi ber boar d wi l l  not  pr ovi de pr ot ect i on af t er  
i t  becomes wet .  Do not  use bi t umi nous- i mpr egnat ed 
pr ot ect i on boar d when i n cont act  wi t h pol yvi nyl  
chl or i de ( PVC) ,  whi ch may be i n composi t e 
membr anes.   Pol yst yr ene i s not  compat i bl e wi t h 
pet r ol eum pr oduct s.   The membr ane and pr ot ect i on 
boar d must  be compat i bl e.

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

[ Pr ovi de pr ot ect i on boar d t hat  i s  compat i bl e wi t h t he wat er pr oof i ng 
membr ane.  Use a mi ni mum 13 mm 1/ 2 i nch t hi ck f i r  bi t umen i mpr egnat ed boar d 
25 mm 1 i nch f or  pol yst yr ene 3 mm 1/ 8 i nch t hi ck f or  ver t i cal  and 6 mm 1/ 4 
i nch f or  hor i zont al  pr emol ded bi t umi nous pr ot ect i on boar d as r ecommended by 
t he manuf act ur er .

][ Thr ee di mensi onal ,  hi gh i mpact  r esi st ant  pol ymer i c  gr i d wi t h woven 
monof i l ament  dr ai nage f abr i c bonded t o t he gr i d.

] PART 3   EXECUTI ON

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

SECTI ON 07 13 53  Page 12



NOTE:   Do not  i nst al l  t hi s syst em on t op of  
wat er l ogged soi l s.   Add r equi r ement s f or  
dr y i ng/ dewat er i ng and wr i t t en ver i f i cat i on of  
dr yness ( moi st ur e t est i ng)  pr i or  t o i nst al l at i on of  
sheet  wat er pr oof i ng;  coor di nat e wi t h Di v i s i on 31 
dewat er i ng r equi r ement s.

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

3. 1   VERI FI CATI ON OF CONDI TI ONS

Bef or e st ar t i ng t he wor k,  ver i f y sur f aces t hat  must  be wat er pr oof ed ar e i n 
sat i sf act or y condi t i on.   Not i f y t he Cont r act i ng Of f i cer  of  def ect s or  
condi t i ons ant i c i pat ed t o pr event  a sat i sf act or y appl i cat i on.   Do not  st ar t  
appl i cat i on unt i l  def ect s and condi t i ons have been cor r ect ed.

3. 2   SURFACE PREPARATI ON

**************************************************************************
NOTE:   Add a par agr aph t o Sect i on 03 30 00. 00 10 
CAST- I N- PLACE CONCRETE and Sect i on 03 30 00 
CAST- I N- PLACE CONCRETE r equi r i ng cur i ng compound 
cont ai ni ng wax or  oi l  t o be r emoved pr i or  t o 
appl i cat i on of  wat er pr oof i ng.

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

Ensur e sur f aces t o r ecei ve t r eat ment  ar e c l ean,  dr y,  smoot h,  and f r ee f r om 
del et er i ous mat er i al s and pr oj ect i ons.   [ Thor oughl y wet  hol es,  j oi nt s,  
cr acks,  and voi ds i n [ masonr y]  [ concr et e]  wi t h wat er  and f i l l  wi t h Por t l and 
cement  mor t ar ,  s t r i ke f l ush,  and per mi t  t o dr y. ]   Cut  of f  hi gh spot s or  
gr i nd smoot h.   Fi ni sh t op sur f aces of  pr oj ect i ng masonr y or  concr et e l edges 
bel ow gr ade,  except  f oot i ngs,  t o a st eep bevel  wi t h Por t l and cement  mor t ar .  
Sweep sur f aces t o r ecei ve cover i ng bef or e appl y i ng wat er pr oof i ng t o r emove 
dust  and f or ei gn mat t er .   Cur e concr et e by a met hod compat i bl e wi t h t he 
wat er pr oof i ng syst em.

3. 3   APPLICATION

**************************************************************************
NOTE:   Del et e r equi r ement s f or  cant  st r i ps i f  cant  
st r i ps ar e not  r equi r ed.

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

3. 3. 1   Bui l di ng Envel ope Requi r ement s

Pr ovi de a cont i nuous wat er pr oof i ng syst em at  al l  mat er i al  and bui l di ng 
t r ansi t i ons.   Lap,  wr ap,  f ast en and seal  pr oduct s i n accor dance wi t h 
manuf act ur er ' s pr i nt ed i nst r uct i ons.   Envel ope assembl y var i at i ons ar e not  
per mi t t ed wi t hout  wr i t t en appr oval  f r om t he Cont r act i ng Of f i cer ' s 
Representative.

3. 3. 2   Gener al  I nst al l at i on Requi r ement s

Pr ovi de sheet  wat er pr oof i ng i n accor dance wi t h manuf act ur er ' s pr i nt ed 
i nst al l at i on i nst r uct i ons.   Ensur e t he sur f ace t o r ecei ve membr ane i s 
c l ean,  smoot h and dr y wi t hout  sur f ace i r r egul ar i t i es;  cor r ect  def i c i enci es 
pr i or  t o i nst al l at i on.   [ Wher e i ndi cat ed,  mop cont i nuous cant  st r i ps i n 
pl ace at  ver t i cal  and hor i zont al  cor ner s bef or e i nst al l i ng t he 
wat er pr oof i ng membr ane.   Do not  use unt r eat ed wood or  wood f i ber  cant s. ]   
When usi ng sol vent  wel di ng l i qui d,  avoi d pr ol onged cont act  wi t h ski n and 
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br eat hi ng of  vapor  and pr ovi de adequat e vent i l at i on.  Car r y wat er pr oof i ng of  
hor i zont al  sur f aces up abut t i ng ver t i cal  sur f aces and adher e sol i d t o t he 
subst r at e.   Avoi d wr i nkl es and buckl es i n appl y i ng membr ane and j oi nt  
reinforcement.

3. 3. 2. 1   Non- Sel f - Adher i ng Membr ane

Unr ol l  membr ane and al l ow t o r emai n f l at  f or  at  l east  one- hal f  hour  bef or e 
appl i cat i on.   Appl y an asphal t  concr et e pr i mer  pr i or  t o appl i cat i on of  
asphal t i c  adhesi ve.  Wher e sol vent  adhesi ve i s appl i ed,  al l ow maj or  por t i on 
of  sol vent  t o evapor at e so t hat  bondi ng adhesi ve does not  st i ck t o a dr y 
f i nger  t ouchi ng i t .   Appl y el ast omer i c wat er pr oof i ng membr ane i n a f ul l  bed 
of  adhesi ve at  a uni f or m cover age r at e i n accor dance wi t h t he membr ane 
manuf act ur er ' s pr i nt ed i nst r uct i ons.   [ Wher e membr ane on hor i zont al  
sur f aces ar e t o r ecei ve concr et e f i l l ,  appl y adhesi ve i n 100 mm 4 i nch wi de 
st r i ps at  600 mm 2 f eet  on cent er . ]   Pul l  membr ane t i ght  wi t hout  
st r et chi ng.   As soon as adhesi ve i s f ul l y  set  and dr y,  r echeck l ap 
spl i ces.   Wher e openi ngs or  f i shmout hs appear ,  r eseal  and r er ol l  l ap 
splices.

3. 3. 2. 2   Sel f - Adher i ng Membr ane

Appl y composi t e,  sel f - adher i ng membr ane on sur f aces pr i med at  a uni f or m 
cover age r at e i n accor dance wi t h membr ane manuf act ur er ' s pr i nt ed 
i nst r uct i ons.   Remove r el ease sheet  and appl y wi t h t acky sur f ace i n cont act  
wi t h dr i ed pr i mer .

3. 3. 2. 3   Protection

Pr ot ect  membr ane over  hor i zont al  sur f aces f r om t r af f i c  dur i ng 
i nst al l at i on.   Use onl y equi pment  wi t h r ubber  t i r es.   Pr ovi de wal kway 
pr ot ect i on wher e heavy t r af f i c  f r om ot her  t r ades i s expect ed.   Do not  st or e 
mat er i al  on membr ane.

3. 3. 3   But y l  Rubber

Lap sheet s at  s i des and ends a mi ni mum of  150 mm 6 i nches over  t he 
pr ecedi ng sheet .   Appl y l ap spl i c i ng cement  over  ent i r e 150 mm 6 i nches 
spl i ce ar ea pr i or  t o appl i cat i on of  seal ant .   Make seal ant  cont i nuous al ong 
t he ent i r e l engt h of  t he spl i ce.   Mai nt ai n a cont i nuous bead of  seal ant  at  
al l  membr ane spl i ces or  as r equi r ed by t he manuf act ur er .   Pr ovi de a t ongue 
and gr oove cement ed spl i ce a mi ni mum of  150 mm 6 i nches wi de wi t h f act or y 
made heat  vul cani zed seam of  not  l ess t han 50 mm 2 i nches or  as r equi r ed by 
t he manuf act ur er ,  when membr ane i s bel ow wat er  t abl e.

3. 3. 4   Ther mopl ast i c Membr ane ( PVC)

Consul t  wi t h membr ane manuf act ur er  pr i or  t o gr i d appl i cat i on.   I nst al l  
30. 48 cm 12 i nches wi de sub- membr ane cont ai nment  gr i d as r equi r ed by 
manuf act ur er .   Pr ovi de t he cont ai nment  gr i d at  i nt er val s acr oss t he wi dt h 
and l engt h of  t he subst r at e,  at  t he base of  al l  t r ansi t i ons,  wal l s,  cur bs,  
penet r at i ons,  and at  t he per i met er  of  each deck/ subst r at e sect i on.   Ful l y 
adher e st r i ps t o t he deck i n a f ul l  beddi ng of  t wo- par t  ur et hane adhesi ve.   
Wel d adj acent  sheet s i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.   
Hot - ai r  wel d al l  s i de and end l ap j oi nt s.   Pr ovi de l ap ar ea a mi ni mum of  
7. 62 cm 3 i nch wi de when machi ne wel di ng,  and a mi ni mum of  10. 16 cm 4 i nch 
wi de when hand wel di ng but  not  l ess t han r ecommended by t he manuf act ur er .   
Or i ent  over l aps wi t h t he di r ect i on of  f l ow of  wat er .
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3. 4   COMPOSI TE,  SELF- ADHERI NG MEMBRANE

Lap sheet s at  edges and ends a mi ni mum of  65 mm 2- 1/ 2 i nches over  t he 
pr ecedi ng sheet .   Pr ovi de al l  s i de l aps a mi ni mum 65 mm 2- 1/ 2 i nches and 
end l aps 127 mm 5 i nches.   Pr ovi de sel f - adhesi ve,  mast i c l aps i n accor dance 
wi t h manuf act ur er ' s r ecommendat i on.  Rol l  or  f i r ml y pr ess t o adher e membr ane 
t o subst r at e.   Cover  cor ner s and j oi nt s wi t h t wo l ayer s of  r ei nf or cement  by 
f i r st  appl y i ng a 300 mm 12 i nch wi dt h of  membr ane cent er ed al ong t he axi s.   
Fl ash dr ai ns and pr oj ect i ons wi t h a second pl y of  membr ane f or  a di st ance of
 150 mm 6 i nches f r om t he dr ai n or  pr oj ect i on.   Fi ni sh exposed,  t er mi nat ed 
edges of  membr ane on hor i zont al  or  ver t i cal  sur f aces wi t h a t owel ed bead of  
mast i c.   Appl y mast i c ar ound edges of  membr ane,  and dr ai ns and 
pr oj ect i ons.   Appl y mast i c at  end of  each wor k day.

3. 5   FLASHING

Fl ash penet r at i ons t hr ough membr ane.   Seal  al l  penet r at i ons wher e 
r ei nf or c i ng bar s penet r at e a wat er pr oof i ng membr ane wi t h t he appr opr i at e 
seal ant  or  mast i c f l ashi ng component .  Embed el ast omer i c membr ane i n a heavy 
coat  of  adhesi ve,  except  f or  sel f - adher i ng membr ane.   Posi t i on cont i nuous 
met al  r egl et s hor i zont al l y  on f oot i ng and ver t i cal l y  on i nt er sect i ng and 
connect i ng wal l s ,  and as speci f i ed i n Sect i on 07 60 00 FLASHI NG AND SHEET 
METAL.   Met al  r egl et s ar e t o r ecei ve exposed edges of  membr ane 
wat er pr oof i ng.   Secur e membr ane i nt o r egl et s by l ead wedges and f i l l  wi t h 
cement  as r ecommended i n wr i t i ng by manuf act ur er  of  wat er pr oof i ng 
mat er i al s.  Count er f l ash upper  edge of  membr ane wat er pr oof i ng and pr ot ect i ve 
cover i ng as speci f i ed i n Sect i on 07 60 00 FLASHI NG AND SHEET METAL.

**************************************************************************
NOTE:   Coor di nat e and speci f y f i el d t est  pr ot ocol  i n 
accor dance wi t h UFC 3- 110- 03 Roof i ng.   El ect r i c  
f i el d vect or  mappi ng ( EFVM)  i s r ecommended f or  
r oof i ng syst ems cover ed by ot her  mat er i al s t hat  make 
t hem i naccessi bl e f or  subsequent  r oof  i nspect i ons.   
Syst ems t hat  woul d benef i t  f r om EFVM ar e assembl i es 
such as veget at i ve,  paver ,  and bal l ast ed r oof s.   
EFVM i s not  r equi r ed on al l  r oof i ng pr oj ect s and due 
t o cost ,  may i ncr ease r oof  t ot al  owner shi p cost .   
Eval uat e cost s ver sus benef i t s f or  t he pr oj ect  and 
speci f y f i el d t est  pr ot ocol  accor di ngl y.

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

3. 6   FI ELD QUALI TY CONTROL

Not i f y t he Cont r act i ng Of f i cer  5 wor ki ng days pr i or  t o dat e of  per f or mi ng 
t est s.  Bef or e conceal ment ,  cover  el ast omer i c wat er pr oof i ng on hor i zont al  
sur f aces over  f i ni shed spaces wi t h [ 75] [ 100]  mm [ 3] [ 4]  i nches of  ponded 
wat er  f or  24 hour s.   Do not  add wat er  af t er  st ar t  of  24 hour  per i od.   
Accur at el y measur e wat er  l evel  at  begi nni ng and end of  24 hour  per i od.   I f  
wat er  l evel  f al l s ,  r emove wat er  and i nspect  wat er pr oof i ng membr ane.   Make 
r epai r s or  r epl acement  as di r ect ed,  and r epeat  t est .   Do not  pr oceed wi t h 
wor k t hat  conceal s membr ane wat er pr oof i ng bef or e r ecei v i ng appr oval  and 
accept ance of  t he Cont r act i ng Of f i cer .

3. 7   PROTECTI VE COVERI NG

Af t er  i nst al l at i on has been i nspect ed and appr oved by t he Cont r act i ng 
Of f i cer ,  appl y a pr ot ect i ve cover i ng t o t he membr ane wat er pr oof i ng pr i or  t o 
backf i l l i ng.   Pr ot ect  ver t i cal  membr ane wat er pr oof i ng wi t h a 13 mm 1/ 2 i nch 
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mi ni mum t hi ckness of  asphal t  pl ank;  13 mm 1/ 2 i nch mi ni mum t hi ckness of  
f i ber boar d;  or  3 mm 1/ 8 i nch mi ni mum t hi ckness of  compat i bl e wat er  
r esi st ant  bi t umen t ype pr ot ect i on boar d wi t h edges abut t i ng adj acent  edges 
and exposed sur f aces cover ed by a t api ng syst em r ecommended by manuf act ur er  
of  pr ot ect i on boar d.   Cover  hor i zont al  membr ane wat er pr oof i ng wi t h s i mi l ar  
pr ot ect i on boar d and Por t l and cement  mor t ar  not  l ess t han 20 mm 3/ 4 i nch 
t hi ck;  pl ace uni f or ml y and al l ow t o set  bef or e i nst al l i ng subsequent  
construction.

        - -  End of  Sect i on - -
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