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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  expansi on j oi nt s,  cont r act i on 
j oi nt s and wat er st ops used i n concr et e const r uct i on.
  Thi s gui de wi l l  be used i n conj unct i on wi t h 
Sect i on 03 30 00. 00 10 CAST- I N- PLACE CONCRETE. .

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

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

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

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

PART 1   GENERAL

1. 1   UNI T PRI CES

**************************************************************************
NOTE:   I f  Sect i on 01 22 00. 00 10 PRI CE AND PAYMENT 
PROCEDURES i s i ncl uded i n t he pr oj ect  
speci f i cat i ons,  t hi s par agr aph t i t l e ( UNI T PRI CES)  
shoul d be del et ed f r om t hi s sect i on and t he 
r emai ni ng appr opr i at el y edi t ed subpar agr aphs bel ow 
shoul d be i nser t ed i nt o Sect i on 01 22 00. 00 10.

**************************************************************************
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1. 1. 1   Waterstops

1. 1. 1. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h wat er st ops,  i ncl udi ng l abor ,  
mat er i al s and use of  al l  equi pment s and t ool s r equi r ed t o compl et e t he 
wat er st op wor k.   No separ at e payment  wi l l  be made f or  expansi on and 
cont r act i on j oi nt s whi ch ar e i ncl uded i n t he cost s f or  t he i t ems t o whi ch 
wor k f or  expansi on and cont r act i on j oi nt s ar e i nci dent al .

1. 1. 1. 2   Measurement

Wat er st ops wi l l  be measur ed f or  payment  by t he l i near  met er  f oot  i n pl ace.   
I n comput i ng t he quant i t y of  t he wat er st ops,  no al l owance wi l l  be made f or  
l aps.   No separ at e measur ement  wi l l  be made f or  expansi on and cont r act i on 
j oi nt s whi ch ar e i ncl uded i n t he cost s f or  t he i t ems t o whi ch wor k f or  
expansi on and cont r act i on j oi nt s ar e i nci dent al .

1. 1. 1. 3   Uni t  of  Measur e

Uni t  of  measur e:  l i near  met er  f oot .

1. 2   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.
 
Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
 
Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

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

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

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS 
(AASHTO)

AASHTO T 111 ( 2011;  R 2015)  St andar d Met hod of  Test  f or  
Mi ner al  Mat t er  or  Ash i n Asphal t  Mat er i al s

AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)

AHA A135. 4 ( 1995;  R 2004)  Basi c Har dboar d

SECTI ON 03 15 00. 00 10  Page 4



ASME I NTERNATI ONAL ( ASME)

ASME BPVC SEC I X ( 2010)  BPVC Sect i on I X- Wel di ng and Br azi ng 
Qualifications

ASTM I NTERNATI ONAL ( ASTM)

ASTM A1011/ A1011M ( 2017a)  St andar d Speci f i cat i on f or  St eel  
Sheet  and St r i p,  Hot - Rol l ed,  Car bon,  
St r uct ur al ,  Hi gh- St r engt h Low- Al l oy,  
Hi gh- St r engt h Low- Al l oy wi t h I mpr oved 
For mabi l i t y ,  and Ul t r a- Hi gh St r engt h

ASTM A109/ A109M ( 2016)  St andar d Speci f i cat i on f or  St eel ,  
St r i p,  Car bon ( 0. 25 Maxi mum Per cent ) ,  
Cold-Rolled

ASTM A167 ( 2011)  St andar d Speci f i cat i on f or  
St ai nl ess and Heat - Resi st i ng 
Chr omi um- Ni ckel  St eel  Pl at e,  Sheet ,  and 
Strip

ASTM A480/ A480M ( 2017)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  Fl at - Rol l ed St ai nl ess and 
Heat - Resi st i ng St eel  Pl at e,  Sheet ,  and 
Strip

ASTM B152/ B152M ( 2013)  St andar d Speci f i cat i on f or  Copper  
Sheet ,  St r i p,  Pl at e,  and Rol l ed Bar

ASTM B370 ( 2012)  St andar d Speci f i cat i on f or  Copper  
Sheet  and St r i p f or  Bui l di ng Const r uct i on

ASTM C919 ( 2012;  R 2017)  St andar d Pr act i ce f or  Use 
of  Seal ant s i n Acoust i cal  Appl i cat i ons

ASTM C920 ( 2018)  St andar d Speci f i cat i on f or  
El ast omer i c Joi nt  Seal ant s

ASTM D1751 ( 2004;  E 2013;  R 2013)  St andar d 
Speci f i cat i on f or  Pr ef or med Expansi on 
Joi nt  Fi l l er  f or  Concr et e Pavi ng and 
St r uct ur al  Const r uct i on ( Nonext r udi ng and 
Resi l i ent  Bi t umi nous Types)

ASTM D1752 ( 2004a;  R 2013)  St andar d Speci f i cat i on f or  
Pr ef or med Sponge Rubber  Cor k and Recycl ed 
PVC Expansi on

ASTM D2628 ( 1991;  R 2016)  St andar d Speci f i cat i on f or  
Pr ef or med Pol ychl or opr ene El ast omer i c 
Joi nt  Seal s f or  Concr et e Pavement s

ASTM D2835 ( 1989;  R 2017)  St andar d Speci f i cat i on f or  
Lubr i cant  f or  I nst al l at i on of  Pr ef or med 
Compr essi on Seal s i n Concr et e Pavement s

ASTM D4 ( 1986;  R 2010)  Bi t umen Cont ent
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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 D471 ( 2016a)  St andar d Test  Met hod f or  Rubber  
Pr oper t y -  Ef f ect  of  Li qui ds

ASTM D5249 ( 2010;  R 2016)  St andar d Speci f i cat i on f or  
Backer  Mat er i al  f or  Use wi t h Col d- and 
Hot - Appl i ed Joi nt  Seal ant s i n 
Por t l and- Cement  Concr et e and Asphal t  Joi nt s

ASTM D6/ D6M ( 1995;  E 2011;  R 2011)  Loss on Heat i ng of  
Oi l  and Asphal t i c  Compounds

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

COE CRD- C 513 ( 1974)  Cor ps of  Engi neer s Speci f i cat i ons 
f or  Rubber  Wat er st ops

COE CRD- C 572 ( 1974)  Cor ps of  Engi neer s Speci f i cat i ons 
f or  Pol yvi nyl chl or i de Wat er st ops

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 .

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.
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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

Wat er st ops;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Pr ef or med Expansi on Joi nt  Fi l l er
Sealant
Waterstops

SD- 04 Sampl es

Lubr i cant  f or  Pr ef or med Compr essi on Seal s
Fi el d- Mol ded Type
Waterstops
Spl i c i ng Wat er st ops;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Pr ef or med Expansi on Joi nt  Fi l l er
Sealant
Waterstops

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  mat er i al  del i ver ed and pl aced i n st or age of f  t he gr ound f r om 
moi st ur e,  di r t ,  and ot her  cont ami nant s.   Del i ver  seal ant s i n t he 
manuf act ur er ' s or i gi nal  unopened cont ai ner s.   Remove seal ant s f r om t he s i t e 
whose shel f  l i f e has expi r ed.

PART 2   PRODUCTS

2. 1   CONTRACTI ON JOI NT STRI PS

Use 3 mm 1/ 8 i nch t hi ck t emper ed har dboar d cont r act i on j oi nt  st r i ps 
conf or mi ng t o AHA A135. 4,  Cl ass 1.   I n l i eu of  har dboar d st r i ps,  r i gi d 
pol yvi nyl chl or i de ( PVC)  or  hi gh i mpact  pol yst yr ene ( HI PS)  i nser t  st r i ps 
speci f i cal l y  desi gned t o i nduce cont r ol l ed cr acki ng i n s l abs on gr ade may 
be used.   Such i nser t  st r i ps must  have r emovabl e t op sect i on.

2. 2   PREFORMED EXPANSI ON JOI NT FI LLER

Use pr ef or med expansi on j oi nt  f i l l er  mat er i al  conf or mi ng t o ASTM D1751 or  
ASTM D1752,  Type I ,  or  r esi n i mpr egnat ed f i ber boar d conf or mi ng t o t he 
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physi cal  r equi r ement s of  ASTM D1752.   Submi t  cer t i f i ed manuf act ur er ' s t est  
r epor t s f or  pr emol ded expansi on j oi nt  f i l l er  st r i ps,  compr essi on seal s and 
l ubr i cant ,  and met al l i c  wat er st ops t o ver i f y compl i ance wi t h appl i cabl e 
specification .   Unl ess ot her wi se i ndi cat ed,  f i l l er  mat er i al  must  be 10 mm 
3/ 8 i nch t hi ck and of  a wi dt h appl i cabl e f or  t he j oi nt  f or med.   Backer  
mat er i al ,  when r equi r ed,  must  conf or m t o ASTM D5249.

2. 3   SEALANT

**************************************************************************
NOTE:   Types of  j oi nt  mat er i al  shoul d be shown.   
El ast omer i c j oi nt  seal s ( ASTM D2628)  wi l l  be used i n 
compr essi on t ype j oi nt s.   For  s l abs r ecei v i ng 
consi der abl e f uel  spi l l age,  t he hot - appl i ed j et - f uel  
r esi st ant  t ype shoul d be used when a t her mopl ast i c  
el ast omer i c r ubber  ( TPE- R)  wat er st op i s not  
specified.

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

Joi nt  seal ant  conf or mi ng t o t he f ol l owi ng:

2. 3. 1   Pr ef or med Pol ychl or opr ene El ast omer i c Type

ASTM D2628.

2. 3. 2   Lubr i cant  f or  Pr ef or med Compr essi on Seal s

ASTM D2835.   Submi t  a pi ece not  l ess t han 3 m 9 f t  of  25 mm 1 i nch nomi nal  
wi dt h or  wi der  seal  or  a pi ece not  l ess t han 4 m 12 f t  of  compr essi on seal  
l ess t han 25 mm 1 i nch nomi nal  wi dt h.   Pr ovi de one L quar t  of  l ubr i cant .

2. 3. 3   Fi el d- Mol ded Type

ASTM C920.   Use Type M,  Gr ade P or  NS,  Cl ass 25,  Use [ T]  [ NT]  seal ant  f or  
hor i zont al  j oi nt s.   Type M,  Gr ade NS,  Cl ass 25,  Use NT f or  ver t i cal  
j oi nt s. [   Except ,  t he j oi nt  seal ant  t hat  wi l l  be submer ged under wat er  f or  
par t  or  al l  of  i t s  ser vi ce l i f e must  meet  t he r equi r ement s of  USE I . ]   Use 
pol yet hyl ene t ape,  coat ed paper ,  met al  f oi l  or  s i mi l ar  t ype mat er i al s as 
bond br eaker .   The back- up mat er i al  must  be compr essi bl e,  non- shr i nk,  
nonr eact i ve wi t h seal ant ,  and non- absor pt i ve mat er i al  t ype such as ext r uded 
but y l  or  pol ychl or opr ene r ubber .   Submi t  4 L 1 gal l on of  f i el d- mol ded 
seal ant  and 1 L quar t  of  pr i mer  ( when pr i mer  i s r ecommended by t he seal ant  
manuf act ur er )  i dent i f i ed t o i ndi cat e manuf act ur er ,  t ype of  mat er i al ,  
quant i t y,  and shi pment  or  l ot  r epr esent ed.

2. 4   WATERSTOPS

Submi t  a sampl e of  each mat er i al  consi st i ng of  a pi ece not  l ess t han 300 mm 
12 i nches l ong cut  f r om each 60 m 200 f eet  of  f i ni shed wat er st op f ur ni shed,  
but  not  l ess t han a t ot al  of  1. 2 l i near  met er s 4 l i near  f eet  of  each t ype 
and si ze f ur ni shed.   For  spl i ced segment s of  wat er st ops t o be i nst al l ed i n 
t he wor k,  f ur ni sh one spl i ced sampl e of  each si ze and t ype f or  ever y 50 
spl i ces made i n t he f act or y and ever y 10 spl i ces made at  t he j ob s i t e f or  
i nspect i on and t est i ng.   Make t he spl i ced sampl es usi ng st r ai ght  r un pi eces 
wi t h t he spl i ce l ocat ed at  t he mi d- l engt h of  t he sampl e and f i ni shed as 
r equi r ed f or  t he i nst al l ed wat er st op;  t he t ot al  l engt h of  each spl i ced 
sampl e not  l ess t han 300 mm 12 i nches.   Submi t  wat er st op mat er i al s and 
spl i ce sampl es f or  i nspect i on and t est i ng i dent i f i ed t o i ndi cat e 
manuf act ur er ,  t ype of  mat er i al ,  s i ze and quant i t y of  mat er i al  and shi pment  
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r epr esent ed.   Submi t  a shop dr awi ng of  t he wat er st ops showi ng t he pl acement  
and conf i gur at i on.

2. 4. 1   Fl exi bl e Met al

Copper  wat er st ops conf or mi ng t o ASTM B152/ B152M and ASTM B370,  O60 sof t  
anneal  t emper  and 0. 686 mm 20 oz mass per  sq f t  sheet  t hi ckness.   St ai nl ess 
st eel  wat er st ops conf or mi ng t o ASTM A167 and ASTM A480/ A480M,  UNS S30453 
( Type 304L) ,  and 0. 9525 mm 0. 0375 i nch ( 20 gauge)  t hi ck st r i p.

2. 4. 2   Ri gi d Met al

Fl at  st eel  wat er st ops conf or mi ng t o ASTM A109/ A109M,  No.  2 ( hal f  har d)  
t emper ,  No.  2 edge,  No.  1 ( mat t e or  dul l )  f i ni sh or  ASTM A1011/ A1011M, 
Gr ade 40.

2. 4. 3   Non- Met al l i c  Mat er i al s`

Manuf act ur e non- met al l i c  wat er st ops  f r om a pr i me vi r gi n r esi n;  r ec l ai med 
mat er i al  i s  not  accept abl e.   The compound must  cont ai n pl ast i c i zer s,  
st abi l i zer s,  and ot her  addi t i ves t o meet  speci f i ed r equi r ement s.   Rubber  
wat er st ops conf or mi ng t o COE CRD- C 513.   Pol yvi nyl chl or i de wat er st ops 
conf or mi ng t o COE CRD- C 572.   Ther mopl ast i c  el ast omer i c r ubber  wat er st ops 
conf or mi ng t o ASTM D471.   Submi t  a pi ece not  l ess t han 300 mm 12 i nch l ong 
cut  f r om each 61 m 200 f t  of  f i ni shed wat er st op f ur ni shed,  but  not  l ess 
t han a t ot al  of  1 m 4 f t  of  each t ype,  s i ze,  and l ot  f ur ni shed.   One spl i ce 
sampl e of  each s i ze and t ype f or  ever y 50 spl i ces made i n t he f act or y and 
ever y 10 spl i ces made at  t he j ob s i t e.   Make t he spl i ce sampl es usi ng 
st r ai ght  r un pi eces wi t h t he spl i ce l ocat ed at  t he mi d- l engt h of  t he sampl e 
and f i ni shed as r equi r ed f or  t he i nst al l ed wat er st op;  t he t ot al  l engt h of  
each spl i ce not  l ess t han 300 mm 12 i nches l ong.

[ 2. 4. 4   Non- Met al l i c  Hydr ophi l i c

**************************************************************************
NOTE:   Do not  use t hese br acket ed subpar t s f or  Ci v i l  
Wor ks pr oj ect s.

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

Swel l abl e st r i p t ype compound of  pol ymer  modi f i ed chl or opr ene r ubber  t hat  
swel l s upon cont act  wi t h wat er  conf or mi ng t o ASTM D412 as f ol l ows:   Tensi l e 
st r engt h 2. 9 MPa 420 psi  mi ni mum;  ul t i mat e el ongat i on 600 per cent  mi ni mum.   
Har dness must  be 50 mi ni mum on t he t ype A dur omet er  and t he vol umet r i c 
expansi on r at i o i n di st i l l ed wat er  at  20 degr ees C 70 degr ees F shal l  be 3 
t o 1 mi ni mum.

2. 4. 5   Pr ef or med Pl ast i c Adhesi ve

Pr oduce pr ef or med pl ast i c adhesi ve wat er st ops f r om bl ends of  r ef i ned 
hydr ocar bon r esi ns and pl ast i c i z i ng compounds r ei nf or ced wi t h i ner t  mi ner al  
f i l l er ,  cont ai ni ng no sol vent s,  asbest os,  i r r i t at i ng f umes or  obnoxi ous 
odor s.   The compound cannot  depend on oxi di z i ng,  evapor at i ng,  or  chemi cal  
act i on f or  i t s  adhesi ve or  cohesi ve st r engt h.

2. 4. 5. 1   Chemi cal  Composi t i on

Meet  t he chemi cal  composi t i on of  t he seal i ng compound r equi r ement s shown 
below:
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PERCENT BY WEI GHT

COMPONENT MINIMUM MAXIMUM TEST

Bi t umen ( Hydr ocar bon pl ast i c) 50 70 ASTM D4

I ner t  Mi ner al  Fi l l er 30 50 AASHTO T 111

Vol at i l e Mat t er 2 ASTM D6/ D6M

2. 4. 5. 2   Adhesi on Under  Hydr ost at i c Pr essur e

The seal i ng compound must  not  l eak at  t he j oi nt s f or  a per i od of  24 hour s 
under  a ver t i cal  2 m 6 f oot  head pr essur e.   I n a separ at e t est ,  t he seal i ng 
compound must  not  l eak under  a hor i zont al  pr essur e of  65 kPa 10 psi  whi ch 
i s r eached by s l owl y appl y i ng i ncr ement s of  13 kPa 2 psi  ever y mi nut e.

2. 4. 5. 3   Sag of  Fl ow Resi st ance

Saggi ng must  not  be det ect ed when t est ed as f ol l ows:   Fi l l  a wooden f or m 25 
mm 1 i nch wi de and 150 mm 6 i nches l ong f l ush wi t h seal i ng compound and 
pl ace i n an oven at  58 degr ees C 135 degr ees F i n a ver t i cal  posi t i on f or  5 
days.

2. 4. 5. 4   Chemi cal  Resi st ance

The seal i ng compound when i mmer sed separ at el y i n a 5 per cent  sol ut i on of  
caust i c pot ash,  a 5 per cent  sol ut i on of  hydr ochl or i c aci d,  5 per cent  
sol ut i on of  sul f ur i c aci d and a sat ur at ed hydr ogen sul f i de sol ut i on f or  30 
days at  ambi ent  r oom t emper at ur e must  show no vi s i bl e det er i or at i on.

] 2. 5   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

2. 5. 1   Mat er i al s Test s

2. 5. 1. 1   Fi el d- Mol ded Seal ant s

Test  sampl es of  seal ant  and pr i mer ,  when use of  pr i mer  i s r ecommended by 
t he manuf act ur er ,  as r equi r ed i n par agr aph FI ELD- MOLDED TYPE,  by and at  t he 
expense of  t he Gover nment  f or  compl i ance wi t h par agr aph FI ELD- MOLDED TYPE.   
I f  t he sampl e f ai l s  t o meet  speci f i cat i on r equi r ement s,  pr ovi de new sampl es 
and t he cost  of  r et est i ng wi l l  be deduct ed f r om payment s due t he Cont r act or  
at  a r at e of  $[ _____]  per  sampl e.

2. 5. 1. 2   Non- Met al l i c  Wat er st ops

**************************************************************************
NOTE:   Test i ng of  Non- Met al l i c  Wat er st ops wi l l  be 
per f or med by t he Cor ps of  Engi neer s Wat er ways 
Exper i ment  St at i on.

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

Sampl es of  mat er i al s and spl i ces wi l l  be v i sual l y i nspect ed and t est ed by 
and at  t he expense of  t he Gover nment  f or  compl i ance wi t h COE CRD- C 513 or  
COE CRD- C 572 as appl i cabl e.   I f  a sampl e f ai l s  t o meet  t he speci f i cat i on 
r equi r ement s,  pr ovi de new sampl es and t he cost  of  r et est i ng wi l l  be 
deduct ed f r om payment s due t he Cont r act or  at  t he r at e of  $[ _____]  per  
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mat er i al  sampl e r et est ed and $[ _____]  per  spl i ced sampl e r et est ed.

2. 5. 2   Spl i c i ng Wat er st ops

2. 5. 2. 1   Pr ocedur e and Per f or mance Qual i f i cat i ons

Demonst r at e pr ocedur e and per f or mance qual i f i cat i ons f or  spl i c i ng 
wat er st ops i n t he pr esence of  t he Cont r act i ng Of f i cer .   Submi t  pr ocedur es 
f or  spl i c i ng wat er st ops f or  appr oval .

2. 5. 2. 2   Non- Met al l i c  Wat er st ops

Demonst r at e pr ocedur e and per f or mance qual i f i cat i ons f or  spl i c i ng 
non- met al l i c  wat er st ops by t he manuf act ur er  at  t he f act or y and t he 
Cont r act or  at  t he j ob s i t e by each maki ng t hr ee spl i ced sampl es of  each 
si ze and t ype of  f i ni shed wat er st op.

2. 5. 2. 3   Met al  Wat er st ops

Demonst r at e pr ocedur e and per f or mance qual i f i cat i ons f or  spl i c i ng met al  
wat er st ops at  t he j ob s i t e by t he Cont r act or .   The br azi ng pr ocedur e,  
br azer s and br azi ng oper at or s f or  spl i c i ng copper  wat er st ops shal l  be 
qual i f i ed i n accor dance wi t h Par t  QB ( Br azi ng) ,  Ar t i c l e XI  ( Br azi ng,  
Gener al  Requi r ement s) ,  par agr aph QB- 170 ( Peel  Test s)  and ot her  appl i cabl e 
r equi r ement s of  Ar t i c l es XI ,  XI I ,  and XI I I  of  ASME BPVC SEC I X.   The 
wel di ng pr ocedur e and wel der s f or  spl i c i ng st ai nl ess st eel  wat er st ops shal l  
be qual i f i ed i n accor dance wi t h t he manuf act ur er ' s  r ecommendat i ons.

PART 3   EXECUTI ON

3. 1   INSTALLATION

Pr ovi de j oi nt  l ocat i ons and det ai l s ,  i ncl udi ng mat er i al s and met hods of  
i nst al l at i on of  j oi nt  f i l l er s and wat er st ops,  as speci f i ed and i ndi cat ed.   
I n no case may any f i xed met al  be cont i nuous t hr ough an expansi on or  
cont r act i on j oi nt .

3. 1. 1   Cont r act i on Joi nt s

**************************************************************************
NOTE:   Si nce cont r act i on j oi nt  st r i ps ar e di f f i cul t  
t o al i gn and mai nt ai n i n al i gnment ,  t he opt i on f or  
use of  j oi nt  st r i ps shoul d be del et ed wher e 
appear ance i s i mpor t ant  or  wher e concr et e s l abs wi l l  
not  be cover ed wi t h subsequent  t oppi ngs t hat  wi l l  
hi de t he j oi nt .

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

Cont r act i on j oi nt s may be const r uct ed by i nser t i ng t emper ed har dboar d 
st r i ps or  r i gi d PVC or  HI PS i nser t  st r i ps i nt o t he pl ast i c concr et e usi ng a 
st eel  par t i ng bar ,  when necessar y,  or  by cut t i ng t he concr et e wi t h a saw 
af t er  concr et e has set .   Make j oi nt s 3 mm t o 5 mm 1/ 8 i nch t o 3/ 16 i nch 
wi de and ext end i nt o t he s l ab one- f our t h t he s l ab t hi ckness,  mi ni mum,  but  
not  l ess t han 25 mm 1 i nch.

3. 1. 1. 1   Joi nt  St r i ps

Pr ovi de st r i ps of  t he r equi r ed di mensi ons and as l ong as pr act i cabl e.   
Af t er  t he f i r st  f l oat i ng,  gr oove t he concr et e wi t h a t ool  at  t he j oi nt  
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l ocat i ons.   I nser t  t he st r i ps i n t he gr oove and depr ess t hem unt i l  t he t op 
edge of  t he ver t i cal  sur f ace i s f l ush wi t h t he sur f ace of  t he s l ab.   Fl oat  
and f i ni sh t he s l ab as speci f i ed.   Wor kf  t he concr et e adj acent  t o t he j oi nt  
t he mi ni mum necessar y t o f i l l  voi ds and consol i dat e t he concr et e.   Wher e 
i ndi cat ed,  saw out  t he t op por t i on of  t he st r i p af t er  t he cur i ng per i od t o 
f or m a r ecess f or  seal er .   Di scar d t he r emovabl e sect i on of  PVC or  HI PS 
st r i ps and l eave t he i nser t  i n pl ace.   Mai nt ai n t r ue al i gnment  of  t he 
st r i ps dur i ng i nser t i on.

3. 1. 1. 2   Sawed Joi nt s

Saw j oi nt s ear l y  enough t o pr event  uncont r ol l ed cr acki ng i n t he s l ab,  but  
l at e enough t hat  t hi s can be accompl i shed wi t hout  appr eci abl e spal l i ng.   
St ar t  cut t i ng as soon as t he concr et e has har dened suf f i c i ent l y t o pr event  
r avel i ng of  t he edges of  t he saw cut .   Compl et e cut t i ng bef or e shr i nkage 
st r esses become suf f i c i ent  t o pr oduce cr acki ng.   Use concr et e sawi ng 
machi nes t hat  ar e adequat e i n number  and power ,  and wi t h suf f i c i ent  
r epl acement  bl ades t o compl et e t he sawi ng at  t he r equi r ed r at e.   Cut  j oi nt s 
t o t r ue al i gnment  and i n sequence of  concr et e pl acement .   Remove sl udge and 
cut t i ng debr i s.   For m r eser voi r  f or  j oi nt  seal ant .

3. 1. 1. 3   Bond Br eaker

Coat  j oi nt s r equi r i ng a bond br eaker  wi t h cur i ng compound or  wi t h 
bi t umi nous pai nt .   Pr ot ect  wat er st ops dur i ng appl i cat i on of  bond br eaki ng 
mat er i al  t o pr event  t hem f r om bei ng coat ed.

3. 1. 2   Expansi on Joi nt s

Use pr ef or med expansi on j oi nt  f i l l er  i n expansi on and i sol at i on j oi nt s i n 
s l abs ar ound col umns and bet ween sl abs on gr ade and ver t i cal  sur f aces wher e 
i ndi cat ed.   Ext end t he f i l l er  t o t he f ul l  s l ab dept h,  unl ess ot her wi se 
i ndi cat ed.   neat l y f i ni sh t he edges of  t he j oi nt  wi t h an edgi ng t ool  of  3 mm
 1/ 8 i nch r adi us,  except  wher e a r esi l i ent  f l oor  sur f ace wi l l  be appl i ed.   
Wher e t he j oi nt  i s  t o r ecei ve a seal ant ,  i nst al l  t he f i l l er  st r i ps at  t he 
pr oper  l evel  bel ow t he f i ni shed f l oor  wi t h a s l i ght l y t aper ed,  dr essed and 
oi l ed wood st r i p t empor ar i l y  secur ed t o t he t op t o f or m a r ecess t o t he 
s i ze shown on t he dr awi ngs.   Remove t he wood st r i p af t er  t he concr et e has 
set .   Cont r act or  may opt  t o use a r emovabl e expansi on f i l l er  cap desi gned 
and f abr i cat ed f or  t hi s pur pose i n l i eu of  t he wood st r i p.   Thor oughl y 
c l ean t he gr oove of  l ai t ance,  cur i ng compound,  f or ei gn mat er i al s,  
pr ot r usi ons of  har dened concr et e,  and any dust .   I f  bl owi ng out  t he gr oove 
use oi l - f r ee compr essed ai r .

3. 1. 3   Joi nt  Seal ant

Fi l l  sawed cont r act i on j oi nt s and expansi on j oi nt s i n s l abs wi t h j oi nt  
seal ant ,  unl ess ot her wi se shown.   Joi nt  sur f aces must  be c l ean,  dr y,  and 
f r ee of  oi l  or  ot her  f or ei gn mat er i al  whi ch woul d adver sel y af f ect  t he bond 
bet ween seal ant  and concr et e.   Appl y j oi nt  seal ant  as r ecommended by t he 
manuf act ur er  of  t he seal ant .

3. 1. 3. 1   Joi nt s Wi t h Pr ef or med Compr essi on Seal s

I nst al l  compr essi on seal s wi t h equi pment  capabl e of  i nst al l i ng j oi nt  seal s 
t o t he pr escr i bed dept h wi t hout  cut t i ng,  ni cki ng,  t wi st i ng,  or  ot her wi se 
di st or t i ng or  damagi ng t he seal  or  concr et e and wi t h no mor e t han 5 per cent  
st r et chi ng of  t he seal .   Cover  t he s i des of  t he j oi nt  and,  i f  necessar y,  
t he s i des of  t he compr essi on seal  wi t h a coat i ng of  l ubr i cant .   Coat  but t  
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j oi nt s wi t h l i ber al  appl i cat i ons of  l ubr i cant .

3. 1. 3. 2   Joi nt s Wi t h Fi el d- Mol ded Seal ant

Do not  seal  j oi nt s when t he seal ant  mat er i al ,  ambi ent  ai r ,  or  concr et e 
t emper at ur e i s l ess t han 4 degr ees C 40 degr ees F.   When t he seal ant s ar e 
meant  t o r educe t he sound t r ansmi ssi on char act er i s t i cs of  i nt er i or  wal l s,  
cei l i ngs,  and f l oor s f ol l ow t he gui dance pr ovi ded i n ASTM C919.   Coat  
j oi nt s r equi r i ng a bond br eaker  wi t h cur i ng compound or  wi t h bi t umi nous 
pai nt .   I nst al l  bond br eaker  and back- up mat er i al  wher e r equi r ed.   Pr i me 
j oi nt s and f i l l  f l ush wi t h j oi nt  seal ant  i n accor dance wi t h t he 
manuf act ur er ' s r ecommendat i ons.

3. 2   WATERSTOPS,  I NSTALLATI ON AND SPLI CES

I nst al l  wat er st ops at  t he l ocat i ons shown t o f or m a cont i nuous wat er - t i ght  
di aphr agm.   [ Embed t he bot t om of  each wat er st op a mi ni mum of  150 mm 6 i nches
 i n f i r m r ock or  seal ed t o ot her  cut - of f  syst ems.   ] Make adequat e pr ovi s i on 
t o suppor t  and compl et el y pr ot ect  t he wat er st ops dur i ng t he pr ogr ess of  t he 
wor k.   Repai r  or  r epl ace any wat er st op punct ur ed or  damaged.   Pr ot ect  
exposed wat er st ops dur i ng appl i cat i on of  f or m r el ease agent s t o avoi d bei ng 
coat ed.   Pr ovi de sui t abl e guar ds t o pr ot ect  exposed pr oj ect i ng edges and 
ends of  par t i al l y  embedded wat er st ops f r om damage when concr et e pl acement  
has been di scont i nued.   Accompl i sh spl i ces wi t h cer t i f i ed t r ai ned per sonnel  
usi ng appr oved equi pment  and pr ocedur es.

3. 2. 1   Copper  And St ai nl ess St eel

Spl i ces i n copper  wat er st ops must  be l ap j oi nt s made by br azi ng.   Wel d 
spl i ces i n st ai nl ess st eel  wat er st ops usi ng a TI G or  MI G pr ocess ut i l i z i ng 
a wel d r od t o mat ch t he st ai nl ess.   Al l  wel ds must  not  be anneal ed t o 
mai nt ai n physi cal  pr oper t i es.   Do not  use car bon f l ame i n t he anneal i ng 
pr ocess.   Repai r  damaged wat er st ops by r emovi ng damaged por t i ons and 
pat chi ng.   Over l ap pat ches a mi ni mum of  25 mm 1 i nch ont o undamaged por t i on 
of  t he wat er st op.

3. 2. 2   Fl at  St eel

Spl i ces i n f l at  st eel  wat er st ops shal l  be pr oper l y  al i gned,  but t  wel ded,  
and cl eaned of  excessi ve mat er i al .

3. 2. 3   Non-Metallic

Fi t t i ngs must  be shop made usi ng a machi ne speci f i cal l y  desi gned t o 
mechani cal l y wel d t he wat er st op.   Use a mi t er  gui de,  pr oper  f i x t ur i ng 
( pr of i l e dependant ) ,  and por t abl e power  saw t o mi t er  cut  t he ends t o be 
j oi ned t o ensur e good al i gnment  and cont act  bet ween j oi ned sur f aces.   
Spl i ce st r ai ght  l engt hs by squar i ng t he ends t o be j oi ned.   Mai nt ai n 
cont i nui t y of  t he char act er i st i c  f eat ur es of  t he cr oss sect i on of  t he 
wat er st op ( f or  exampl e,  r i bs,  t abul ar  cent er  axi s,  pr ot r usi ons)  acr oss t he 
splice.

3. 2. 3. 1   Rubber  Wat er st op

Vul cani ze spl i ces or  make usi ng col d bond adhesi ve as r ecommended by t he 
manuf act ur er .   Spl i ces f or  TPE- R must  be as speci f i ed f or  PVC.
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3. 2. 3. 2   Pol yvi nyl  Chl or i de Wat er st op

Make spl i ces by heat  seal i ng t he adj acent  wat er st op edges t oget her  usi ng a 
t her mopl ast i c spl i c i ng i r on ut i l i z i ng a non- st i ck sur f ace speci f i cal l y  
desi gned f or  wat er st op wel di ng.   Use t he cor r ect  t emper at ur e t o 
suf f i c i ent l y mel t  wi t hout  char r i ng t he pl ast i c.    Ref or m wat er st ops at  
spl i ces wi t h a r emol di ng i r on wi t h r i bs or  cor r ugat i ons t o mat ch t he 
pat t er n of  t he wat er st op.   The spl i ced ar ea,  when cool ed,  must  show no 
si gns of  separ at i on,  hol es,  or  ot her  i mper f ect i ons when bent  by hand i n as 
shar p an angl e as possi bl e.

3. 2. 3. 3   Qual i t y Assur ance

Edge wel di ng wi l l  not  be per mi t t ed.   Compr ess or  c l ose cent er bul bs when 
wel di ng t o non- cent er bul b t ype.   Wat er st op spl i c i ng def ect s whi ch ar e 
unaccept abl e i nc l ude,  but  ar e not  l i mi t ed t o t he f ol l owi ng:   1)  Tensi l e 
st r engt h l ess t han 80 per cent  of  par ent  sect i on.   2)  Fr ee l ap j oi nt s.   3)  
Mi sal i gnment  of  cent er bul b,  r i bs,  and end bul bs gr eat er  t han 2 mm 1/ 16 i nch.   
4)  Mi sal i gnment  whi ch r educes wat er st op cr oss sect i on mor e t han 15 
per cent .   5)  Bond f ai l ur e at  j oi nt  deeper  t han 2 mm 1/ 16 i nch or  15 per cent  
of  mat er i al  t hi ckness.   6)  Mi sal i gnment  of  wat er st op spl i ce r esul t i ng i n 
mi sal i gnment  of  wat er st op i n excess of  13 mm i n 3 m 1/ 2 i nch i n 10 f eet .   
7)  Vi s i bl e por osi t y i n t he wel d ar ea,  i ncl udi ng pi n hol es.   8)  Char r ed or  
bur nt  mat er i al .   9)  Bubbl es or  i nadequat e bondi ng.   10)  Vi s i bl e s i gns of  
spl i ce separ at i on when cool ed spl i ce i s bent  by hand at  a shar p angl e.

3. 2. 4   Non- Met al l i c  Hydr ophi l i c  Wat er st op I nst al l at i on

Mi t er  cut  ends t o be j oi ned wi t h shar p kni f e or  shear s.   Adher e t he ends 
wi t h cyanacr yi at e ( super  gl ue)  adhesi ve.   When j oi ni ng hydr ophi l i c  t ype 
wat er st op t o PVC wat er st op,  t he hydr ophi l i c  wat er st op shal l  be posi t i oned 
as shown on t he dr awi ngs.   Appl y a l i ber al  amount  of  a s i ngl e component  
hydr ophi l i c  seal ant  t o t he j unct i on t o compl et e t he t r ansi t i on.

3. 2. 5   Pr ef or med Pl ast i c Adhesi ve I nst al l at i on

I nst al l  pr ef or med pl ast i c adhesi ve wat er st ops empl oyi ng a pr i me,  peel ,  
pl ace and pour  pr ocedur e.   Cl ean and dr y j oi nt  sur f aces bef or e pr i mi ng and 
j ust  pr i or  t o pl aci ng t he seal i ng st r i ps.   Spl i ce t he end of  each st r i p t o 
t he next  st r i p wi t h a 25 mm 1 i nch over l ap;  pr ess t he over l ap f i r ml y t o 
r el ease t r apped ai r .   Dur i ng damp or  col d condi t i ons,  f l ash  t he j oi nt  
sur f ace wi t h a saf e,  di r ect  f l ame t o war m and dr y t he sur f ace adequat el y;  
di p t he seal i ng st r i ps i n war m wat er  t o sof t en t he mat er i al  t o achi eve 
maxi mum bond t o t he concr et e sur f ace.

3. 3   CONSTRUCTI ON JOI NTS

Tr eat  const r uct i on j oi nt s coi nci di ng wi t h expansi on and cont r act i on j oi nt s 
as expansi on or  cont r act i on j oi nt s as appl i cabl e.

        - -  End of  Sect i on - -
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