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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  bent oni t e wat er pr oof i ng.

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) .

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

**************************************************************************
Not e:   Wher e l ocal  pr act i ce and exper i ence i ndi cat e,  
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  a hi gh 
degr ee of  pr ot ect i on agai nst  hydr ost at i c pr essur e 
has been obt ai ned wi t h bent oni t e wat er pr oof i ng,  i t  
may be used as an al t er nat i ve t o a mul t i - pl y 
membr ane wat er pr oof i ng syst em as speci f i ed i n 
Sect i on 07 12 00 BUI LT- UP BI TUMI NOUS WATERPROOFI NG.

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  a hydr ost at i c 
pr essur e condi t i on exi st s,  and t he desi gn does not  
i ncl ude a gr oundwat er  cont r ol  syst em as descr i bed i n 
I BC 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 1805. 3 whi ch r equi r es a mul t i - pl y 
membr ane wat er pr oof i ng syst em as speci f i ed i n 
Sect i on 07 13 53 ELASTOMERI C SHEET WATERPROOFI NG.

**************************************************************************
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**************************************************************************
NOTE:   On t he pr oj ect  dr awi ngs,  show:

1.   Locat i on and ext ent  of  bent oni t e wat er pr oof i ng.

2.   Locat i ons of  const r uct i on j oi nt s and pi pe 
condui t  or  s i mi l ar  t hr ough- wal l  openi ngs.

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

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 D1557 ( 2012;  E 2015)  St andar d Test  Met hods f or  
Labor at or y Compact i on Char act er i s t i cs of  
Soi l  Usi ng Modi f i ed Ef f or t  ( 56, 000 
f t - l bf / f t 3)  ( 2700 kN- m/ m3)

ASTM D217 ( 2017)  St andar d Test  Met hods f or  Cone 
Penet r at i on of  Lubr i cat i ng Gr ease

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  
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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.

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

**************************************************************************
NOTE:   I f  sust ai nabl e bent oni t e panel  mat er i al s ar e 
avai l abl e,  choose br acket ed opt i on.

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

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

Bent oni t e Mat er i al s;  G[ ,  [ _____] ]

Bent oni t e Panel s;  G[ ,  [ _____] ]

Accessor i es;  G[ ,  [ _____] ]

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

Application
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Protection

Cor r ect i ons Pr ocedur es;  G[ ,  [ _____] ]

1. 3   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver ,  st or e,  and handl e bent oni t e wat er pr oof i ng mat er i al s i n or i gi nal  
manuf act ur er ' s packagi ng and i n st r i c t  accor dance wi t h manuf act ur er ' s 
pr i nt ed i nst r uct i ons.   Do not  pl ace or  st or e bent oni t e mat er i al s i n wet  
ar eas or  dur i ng pr eci pi t at i on.   Pr ot ect  mat er i al s and accessor i es f r om 
moi st ur e.   Remove and r epl ace pr oduct s t hat  show evi dence of  exposur e t o 
moi st ur e pr i or  t o compl et i on of  i nst al l at i on.   Remove mat er i al s whi ch show 
evi dence of  damage,  det er i or at i on,  or  cont ami nat i on.

Pr ovi de bent oni t e pr oduct s and cont ai ner s wi t h manuf act ur er ' s l abel s i nt act  
and i dent i f y i ng al l  mat er i al s.

PART 2   PRODUCTS

2. 1   BENTONI TE MATERI ALS

2. 1. 1   Bul k Bent oni t e

Pr ovi de hi gh swel l i ng,  sodi um bent oni t e cont ai ni ng a mi ni mum of  90 per cent  
mont mor i l l oni t e and a maxi mum of  10 per cent  unal t er ed vol cani c ash or  ot her  
nat i ve sedi ment s.

2. 1. 2   Bent oni t e Pr oper t i es

Pr ovi de mat er i al  meet i ng t he f ol l owi ng r equi r ement s:

2. 1. 2. 1   Fr ee Swel l  Rat i ng

Two gr ams of  gr anul ar  bent oni t e s i f t ed i nt o dei oni zed wat er  must  swel l  t o 
occupy a mi ni mum vol ume of  16 cubi c cent i met er s.

2. 1. 2. 2   Act i ve I ngr edi ent

Hydr ous s i l i cat e of  al umi na,  composed of  t he f ol l owi ng chemi cal  per cent ages 
and t hei r  al l owabl e devi at i ons:

Silica 61. 0 pl us/ mi nus 3. 0

Alumina 19. 5 pl us/ mi nus 1. 5

I r on oxi de 5. 0 pl us/ mi nus 1. 0

Magnesia 2. 8 pl us/ mi nus 0. 4

Soda and pot ash oxi des 2. 4 pl us/ mi nus 0. 7

Cal ci um oxi de 0. 6 pl us/ mi nus 0. 5

Mol ecul ar  wat er 6. 1 pl us/ mi nus 0. 6

Minor 2. 6 pl us/ mi nus 0. 6
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2. 1. 3   Bent oni t e Panel s

Pr ovi de panel s cont ai ni ng bent oni t e mat er i al  seal ed bet ween t wo l ayer s of  
absor bent  mat er i al  wi t h a mi ni mum of  4. 9 k i l ogr ams 1 pound of  evenl y 
di st r i but ed bent oni t e per  squar e met er  f oot .   Pr ovi de bent oni t e panel s wi t h 
a mi ni mum t hi ckness of  1200 mm 48 i nches squar e by mi ni mum dr y t hi ckness of  
5 mm 3/ 16 i nch.

2. 1. 4   Bent oni t e Mi ner al  Based Gel

Pr ovi de mat er i al  i n accor dance wi t h ASTM D217 f or  a wor ked penet r at i on 
r ange of  215 t o 275.   Pr ovi de gel  wi t h a mi ni mum of  45 per cent  cont r ol l ed,  
par t i al l y  hydr at ed,  hi gh swel l i ng sodi um bent oni t e by wei ght  wi t h a mi ni mum 
pH of  8. 8,  no f r ee wat er ,  and 25 per cent  or  mor e r esi dual  swel l .

PART 3   EXECUTI ON

3. 1   SURFACE PREPARATI ON

Exami ne sur f aces pr i or  t o t r eat ment ,  el i mi nat e i r r egul ar i t i es and r emove 
l oose and f or ei gn mat er i al . [   Remove f or m t i e r ods. ] [   Poi nt  cr acks and 
honeycombs i n concr et e sur f aces.   Make sur f aces of  f i ni shed pat ches f l ush 
wi t h adj acent  concr et e sur f aces. ] [   Al l ow cement  mor t ar  t o dr y f or  mi ni mum 
of  72 hour s pr i or  t o appl i cat i on of  bent oni t e panel s. ]

3. 2   APPLICATION

**************************************************************************
NOTE:   Ver i f y t hat  l ocat i on and ext ent  of  bent oni t e 
wat er pr oof i ng,  and l ocat i on of  const r uct i on j oi nt s 
and pi pe condui t  or  s i mi l ar  t hr ough- wal l  openi ngs 
ar e shown on t he pr oj ect  dr awi ngs r egar dl ess of  
whi ch opt i on i s chosen.   Expansi on j oi nt s r equi r e 
addi t i onal  det ai l i ng and t hei r  wat er t i ght ness i s t he 
r esponsi bi l i t y  of  t he desi gner .

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

Appl y bent oni t e wat er pr oof i ng [ on ext er i or  sur f aces of  bel ow gr ade 
[ masonr y] [  and ] [ concr et e]  wal l s[  and wal l  f oot i ngs] ] [  and ] [  under  
[ concr et e s l abs, ]  [ pi l e caps, ]  [ gr ade beams, ]  [ f oot i ngs, ]  [ el evat or  pi t s] ]  
[ and]  [ agai nst  bul khead wal l s]  [ wher e i ndi cat ed] ,  i n accor dance wi t h 
manuf act ur er ' s pr i nt ed i nst r uct i ons.   Secur el y f ast en panel s over  al l  
const r uct i on j oi nt s and al l  expansi on j oi nt s.   Thor oughl y pack al l  
t hr ough- wal l  openi ngs and penet r at i ons wi t h bent oni t e gel ,  gr anul ar  
bent oni t e,  or  bot h,  pr i or  t o pl acement  of  bent oni t e panel s.

3. 3   PROTECTION

Pr ot ect  bent oni t e panel s dur i ng backf i l l i ng and compact i on i n accor dance 
wi t h manuf act ur er ' s pr i nt ed i nst r uct i ons.   I f  backf i l l  i s  not  i mmedi at el y 
appl i ed,  pr ot ect  panel s f r om pr eci pi t at i on by compl et el y cover i ng exposed 
panel s wi t h pol yet hyl ene;  r emove pol yet hyl ene i mmedi at el y pr i or  t o 
backf i l l i ng.   Repl ace damaged panel s wi t h new panel s bef or e and dur i ng 
backf i l l i ng and compact i on.

3. 4   BACKFILL
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Backf i l l  wi t h smoot h and uni f or m mat er i al  wi t h no shar p pr oj ect i ons.   
Compact  backf i l l  t o at  l east  85 per cent  of  ASTM D1557 maxi mum densi t y .   
Ensur e backf i l l  mat er i al  i s  not  cont ami nat ed wi t h sal t  or  ot her  mat er i al s 
t hat  coul d pr event  bent oni t e f r om hydr at i ng.

3. 5   CORRECTIONS

Repai r  l eaks and def ect i ve ar eas i n accor dance wi t h manuf act ur er ' s pr i nt ed 
instructions.

        - -  End of  Sect i on - -
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